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The subject of historical recipes for preparatory layers for oil paintings presented itself
during my former employment as research associate with the HART Project, HART
standing for Historically Accurate Reconstruction Techniques.1 Having developed an
interest in historical recipes during my Masters in Art History,2 it was wonderful to work
with Dr. Leslie Carlyle who headed this research project, work that I combined with a
position as a paintings conservator.
The main activity of the HART Project, to prepare ‘historically accurate’ reconstructions of
historical recipes of paint layers and materials, in order to develop our knowledge of
historical paint techniques and help us understand degradation processes, was applied to
several topics, one of which was the preparatory layers employed by Vincent van Gogh.3
In order to be able to execute such reconstructions, the HART project team performed
extensive recipe research. The basis for the recipe collection that forms the main dataset
for this dissertation was thus established during my time with the HART Project.4
Preparatory layers formed one of the several focal points of the HART Project, and it was
this area in particular that captured my imagination. I wished for a chance to dedicate
more comprehensive and in-depth research to recipes for preparatory layers. When the
opportunity presented itself to register as a PhD candidate with the University of
Amsterdam through the enthusiasm of Prof. dr. Frans Grijzenhout, I was thrilled with the
opportunity to be able to focus on this topic.
As many paintings conservators and other researchers interested in the technology of
paintings before me, I have wondered why certain materials and techniques were chosen
for the preparation of supports for painting. I wished for more insight into the function
and significance of each of the layers that are part of the preparatory system. Studying the
ground recipes gathered for the present research project, I found texts that provided
answers to many of such questions. Reconstructions of the recipes that I found in
historical sources added a new angle; they allowed me to experience the steps taken by
an artist or colourman, albeit from the viewpoint of a twenty-first century researcher. By
imitating historical support preparation methods, I learned more about the meaning of
1

The HART Project was one of the projects inside the De Mayerne Programme, a national multi-disciplinary
research programme sponsored by NWO (Netherlands Organisation for Scientific Research), which ran from
2001 to 2005. A summary of the results of the HART Project can be found in: Boon, Ferreira (eds.) 2006.
Carlyle’s unpublished report provides detailed descriptions of all the research and reconstructions executed by
the HART team. Carlyle, unpublished, 2005.
2
My Master thesis focused on historical recipes for final varnish layers in Dutch recipes dating between 1600
and 1900 (Stols-Witlox 1995). While studying at the Limburg Conservation Institute (SRAL) in Maastricht to
become a paintings conservator, it was developed into an article (Witlox 2001).
3
Carlyle 2006.
4
Carlyle generously shared recipes from eighteenth and nineteenth century British manuals, gathered for her
PhD (Carlyle 1991) and subsequent publication on nineteenth century British manuals on oil painting (Carlyle
2001). These recipes wer entered into the HART Project research database that formed one of my primary
tasks within the HART Project. The dataset was subsequently extended during my PhD research to include
earlier sources, recipes from North West European countries and selected recipe sources originating in South
Europe and the United States. An overview of the contents and scope of the recipe database is presented in
Paragraph 3.1.1.2. See also Witlox and Carlyle 2005 on the contents of the database.
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specific details in the recipe instructions and this led to a deeper understanding of the role
of individual materials and layers in preparing a support for painting.
One may ask why, while I am writing from a background as a paintings conservator, this
research focuses mainly on the creation process of paintings, not on their conservation. I
feel that research such as has been executed here, although not involving direct
conservation and restoration, lies at the basis of conservation decisions. My enthusiasm
and dedication to this research therefore is a direct result of my involvement in paintings
conservation. Thorough knowledge of the materials and techniques employed by artists is
needed for the interpretion and understanding of the state of preservation of paintings.
Furthermore, knowledge of materials employed in a painting is of vital importance for its
full chemical characterization. Without a complete chemical characterization we will never
be able to fully grasp the influence of the conservation treatments that we employ.
This research would not have developed in the manner it did, without the help and advice
of many colleagues. Most important in this respect are my dissertation supervisors, Dr.
Leslie Carlyle and Prof.dr. Frans Grijzenhout, who both generously supported me with
advice and devoted their time to reading and commenting on the texts that I produced.
Working with Leslie for the HART Project started my fascination for this type of research,
Frans’s suggestion to develop my research as a PhD dissertation, acted as a catalyst. Leslie
and Frans, I am extremely grateful for all your help and support. It has been of vital
importance and I immensely enjoyed our meetings and discussions on the contents of my
dissertation.
I was able to assemble my recipe collection, thanks to the help of many librarians in Dutch
universities, museum and city libraries, who showed me the way through their systems.
The recipe collection of the RCE (Dutch Cultural Heritage Agency) was one of the first
resources that was available for research, and I would like to thank Ad Stijnman and Hayo
the Boer (then both RCE, Amsterdam) for their help. Dr. Leslie Carlyle generously shared
recipes from her database of nineteenth century British manuals on oil painting
techniques, which meant a very important boost for the recipe collection.
Access to the Winsor & Newton archive was granted by Winsor & Newton and ColArt, for
which I am very grateful. In particular, I would in particular like to thank Paul Robinson
(ColArt). I would also like to thank all others who allowed access to or helped me locate
historical recipe books: Cecil Krarup Andersen, Troels Filtenborg and Anne Haack
Christensen (Statens Museum for Kunst, Copenhagen), Ann Massing (Hamilton Kerr
Institute, Cambridge UK), Pamela Smith (Columbia University) and Tonny Beentjes (UvA),
Melissa Katz, Marianne Ott (Hochschule für Bilden Kunste Bern), Margriet van Eikema
Hommes (Delft Technical University) and Arie Wallert, who also provided information
about paintings (Rijksmuseum Amsterdam).
Mark Clarke and Bas van Velzen (UvA) helped develop the recipe database. Mark also
provided information about historical recipes and helped me locate secondary literature.
For information about and photographs of paintings, I would like to thank Hélène Dubois
(then Musée des Beaux Arts, Brussels), Ella Hendriks (Van Gogh Museum Amsterdam),
Lizet Klaassen and Susan Farnell (Koninklijk Museum voor Schone Kunsten, Antwerp),
Petria Noble and Carol Pottasch (Mauritshuis, The Hague), Elke Oberthaler and the
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Reproductions Department of the Kunsthistorisches Museum in Vienna and Johanneke
Verhave (then Statens Museum, Copenhagen).
Nicola Christie, Nico van Hout (KMSKA Antwerp) and Isabel Horovitz and Maarten Prak
made available relevant secondary literature.
A number of colleagues offered advice, for which I am very grateful. I would in particular
like to acknowledge Jaap Boon (JAAP Enterprise for Art Scientific Studies, Amsterdam),
Henk van Keulen and Klaas Jan van den Berg (Rijksdienst voor Cultureel Erfgoed).
For help with locating and for providing materials for reconstructions, I would like to
thank: Noortje Bas (Wageningen University), Detlef Gysau (Omya International AG), Willy
Gooijker (Wilp), Fred Locke (Imerys Minerals Ltd.), John Rowley (Purbeck Mineral &
Mining Museum), Bertrand Schuiling, Jef Seynaeve, Frank Trommelen (Trobas Gelatine
B.V.), Leendert Jan Vliegenthart and Rob Le Rütte (Vliegenthart B.V.) and ArndJan Van
Wijk (Foundation ‘Op Goede Gronden).
I would like to express my gratitude for use of photographs of pictures and of historical
recipe books and manuscripts, to the collections acknowledged in the figure headings of
the individual images.
Chapters 11, 13, 14 and 15 are based on earlier papers. For the original papers my coauthors and I depended on help from a number of people. Besides people who have
already been mentioned above, these are: Annetje Boersma (Paintings Conservator,
Rotterdam), Kristin deGhetaldi (Winterthur/University of Delaware Program in Art
Conservation), Sigrid Eyb-Green (Academy of Fine Arts, Vienna), Ester Ferreira (then
FOM/Amolf, Amsterdam), Emilie Froment (UvA), Ineke Houter-Lautenbach (Vereniging de
Zaansche Molen, Koog aan de Zaan), Katrien Keune (then FOM/Amolf Amsterdam),
Andreas Bilo (then UvA Amsterdam), Mark Leonard (J. Paul Getty Museum, Los Angeles),
Joy Mazurek, Carol Namowicz (Getty Conservation Institute, Los Angeles) and Jennifer
Porter (Courtauld Institute of Art, London)
For revisions of the text, I would like to thank Devi Ormond (Getty Museum, Los Angeles)
and Sabien Stols. Thanks also to Susan van ‘t Klooster, with whom I had many useful and
interesting discussions about research methodologies.
In am grateful for the support of my UvA colleagues, for their interest and lively
discussions about my research. Emilie, my fellow lecturer in paintings conservation,
relieved me from many of my duties. This allowed me to devote myself to this research.
While my dissertation was growing, my family was also expanding and the children were
growing up. Tim, Eva and Nina, your early lives have also been influenced by this project.
You will probably remember later how at times you had to wait for my attention until I
had finished a sentence, paragraph or sometimes even a chapter. Thank you for your
patience, but also for distracting me from my work. You helped maintain the much
needed balance between work and home.
Alexander, thank you for your support throughout all the ups and downs of this project, a
vital contribution to this dissertation.
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Unless otherwise stated, translations of historical recipe texts have
been made by the author
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There is nothing, perhaps, on which the durability of a picture so much depends
as on the goodness of the ground
Merrifield 18495

The influence of preparatory layers on the stability of oil paintings is a subject that has
occupied the minds of many authors of artist’s manuals, recipe books and related
historical sources. ‘Goodness of the ground’, however, comes in many guises. Depending
on their location in time and space, artists have had different views on the subject and
have selected different materials and techniques to prepare their support for painting.
In their position between the support and the paint layers, preparatory layers influence
the texture of a painting. Their colour has an impact on the tonality of the finished picture
and their absorbency influences both painting technique and paint chemistry. The
materials employed in preparatory layers co-determine the ageing and degradation of the
painting.
Because of these facts, the technique and materials of preparatory layers are of interest
both to paintings conservators, conservation scientists and (technical) art historians. For
painting conservators and conservation scientists, information on the layer structure of
preparatory layers, on their composition and on the degradation of their materials are
particularly important. However, a good understanding of the intention of the artist and
the original appearance of the painting is also necessary, since these influence
conservation decisions.
In the past, preparatory layers have been investigated by a number of methods. Both
scientific examination of paintings and paint samples as well as research of written
documents have been carried out. Previous recipe-based studies have investigated smaller
areas. The present research for the first time investigates a large group of recipes for
preparatory layers, dating over a long period. Investigating a longer period allows for the
identification of trends and provides a context for individual recipes. This results in a more
profound insight into the meaning of these texts and raises their potential to inform
conservators, scientists and art historians.6 By including reconstructions as a research tool,
a link can be made between written texts and the materials and condition of actual
paintings.
The following paragraphs take a look at the approach taken by earlier researchers who
investigated preparatory layers and give a short description of the results of those studies

5

Merrifield 1849 (reprint 1999): cclxxxi.
The importance of investigating a large collection of recipes and long period was discussed in Witlox and
Carlyle 2005
6
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that are most relevant to this thesis, before the focus is directed to the present research,
its goals and methodology.

1.1

Earlier research on preparatory layers for oil painting

Initially, research into preparatory layers was executed from two distinct angles. Either
written texts on the subject were studied, in very few cases combined with
reconstructions, or the materials of historical paintings were examined by taking samples.
Publications tended to relate the results of either type of research. A more integrated
approach that combined both types of research became more common from the middle
of the twentieth century onwards.
1.1.1 Research into historic documents
Publications in the field of documentary research, dating from the second half of the
eighteenth century or from the early nineteenth century, are relatively unknown and not
widely available, unlike results of the research of Eastlake (1847) and Merrifield (1849),
whose transcriptions with translation of historical recipe sources are easily accessed
through a number of reprints and are still consulted.7 Eastlake and Merrifield focused
mainly on Medieval and Renaissance recipes, with some reference to more recent
sources. They were motivated by a wish to understand developments in Italian and early
Flemish painting methods that led to the ‘invention’ of oil painting, which Vasari (1550)
had placed with the Van Eyck brothers.8 The treatises they transcribed and translated,
contained recipes for preparatory layers and they discussed the materials and function of
these layers in their introductions.
The efforts of Eastlake and Merrifield were followed by other publications of historical
sources. The Quellenschrifte für Kunstgeschichte und Kunsttechnik des Mittelalters und der
Neuzeit, a series published in Vienna within the last decades of the nineteenth century
and during the early twentieth century, was intended to make available historic sources to
art historians. The published transcripts included a number of historical treatises on
painting technique, amongst which was Filarete (Antonio Averlino), who describes
preparatory layers.9 Simultaneously, German painter and art academy professor Berger
(1857-1919) was examining historical manuscripts and was making reconstructions.
Between 1893 and 1912 he published an impressive number of exerpts from historical
manuscripts in his books on historical painting methods, which were of great importance
for the dissemination of historical texts, in particular to German speaking countries. The
manuscripts he studied included important Baroque sources like the ‘De Mayerne
7

Merrifield 1849, 2 vols., was reprinted at least twice: New York: Dover 1967 in two volumes; Mineola, New
York: Dover publications 1999 in a single volume. Eastlake 1847 was reprinted as: New York: Dover 1960,
in two volumes. See for a discussion on earlier documentary research Nadolny et al. 2012
8
Although Merrifield in her introduction refers to many more recent publications and includes interviews
with contemporary artists, with whom she had conversations about the painting technique of sixteenth and
seventeenth painting. Merrifield 1849 (reprint 1999). Eastlake after describing Flemish painting techniques
devotes a detailed section to preparatory layers, discussing their alleged absorbency. Eastlake 1847 (reprint
1960), vol. 1: 369, etc. The fascination of Merrifield and Eastlake with the ‘discovery’ of oil paint is described
by Nadolny 2005: 1028-1030.
9
Founded in 1871 by Rudolf Eitelberger von Edelberg.
(http://www.dictionaryofarthistorians.org/eitelbergerr.htm, accesed 26-4-2012). 18 volumes were published
between 1871 and 1908. Oettingen 1890, Neue Folge, vol III is the volume that contains Filarete’s treatise.
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manuscript’10 and expanded into the eighteenth century with sources such as Pernety,
Watin, Buonanni, Dossie and Cröker,11 all sources that include recipes for preparatory
layers. Between 1915 and 1922, Bredius published partial transcripts of artists’
inventories.12 In the 1930s, British chemist A.P. Laurie, specialized in the analysis of
paintings, published a number of books on historical painting techniques. He based his
ideas regarding the methods of earlier painters on several historical sources and included
partial transcriptions. However, the transcriptions he provided were all based on earlier
work carried out by Merrifield and others.13
Since then, many historical treatises or recipe books have become available in facsimile
editions and annotated (partial) transcriptions and/or translations.14 Several extremely
useful bibliographies with titles and short descriptions of manuscripts and published
manuals on artists’ techniques, represent an important step towards developing more
broad-based research of historical recipes on painting technique.15 The most recent
development in the availability of historical recipes is the establishment of online
resources that offer access to scanned documents as well as print-on-demand facsimile
copies of historical sources.16
10

The ‘De Mayerne manuscript’ was discussed earlier by Eastlake, but without many of the details and with
fewer transcriptions than Berger published.
11
Important in the context of this dissertation are: Berger 1901 (facsimile 1986), Berger 1904, Berger 1909,
Berger 1912 (reprint 2000). Kinseher (2012) provides background information on Berger.
12
Bredius 1915-22.
13
A.P. Laurie, published Materials of the painter’s craft in Europe and Egypt, from the earliest times to the
end of the XVIIIth century (1910), Pigments and mediums of the old masters (1914), Painter’s methods and
materials (1926).
14
See for instance the transcripts of historical sources by: Van de Graaf 1958; Maclehose 1960; Hawthorne
and Smith 1963; Borradaile 1966; Olszewski 1977; Miedema and Meijer 1979; Beal 1984; Veliz 1986;
Lehmann 2002 (Müller); Bartl, Krekel, Oltrogge 2005, Frezzato and Seccaroni 2010 and the English
translation of De Lairesse 1707 (De Vries 2011). Also partial transcripts or transcripts of single recipes should
be mentioned, for instance those by Thompson 1956, Van Schendel 1958; Thomson 1960, Rajnai 1993,
Hermens/Wallert 1998. Examples of reprints that have found practical use in the present research are: Boltz
von Ruffach 1549 (reprints München 1913, Vaduz 1988); Stalker and Parker 1688 (reprint London: 1960);
Dupuy du Grez 1699, (reprint Genève: Minkoff 1973), Watin 1774, reproduced by Kremer in Eichstetten, no
date [1987?], Le Pileur d’apligny: 1779 (reprint Genève Minkoff: 1973), Watin 1788 (reprint Paris: Laget:
1977), Dutens 1812 (reprint Genève: Minkoff 1972), Jay 1817 (reprint Genève: Minkoff 1973).
15
Ogden 1947; Bordini 1991; Schießl 1999; Clarke 2001; Bentchev 2004; Zindel 2010. More restricted in
scope but worth mentioning is Harley’s bibliography of manuscripts on painting technique in the British
Museum, which was published in 1969. Although much more than a bibliography of historical sources,
Harley’s Artists’ Pigments 1600-1835 provides in her first chapters a detailed overview of manuscripts that
fall within the period under study, with an emphasis on manuscripts and published books in the English
language. She provides interesting background details on most of the sources mentioned (Harley 1970).
Bregnhøi 2003 provided a list of instruction books for house painters presently available in Denmark. She
suggests that these same manuals were available in nineteenth century and early twentieth century Denmark;
Nadolny et al. 2012 provides appendices which contain an annotated overview of historical treatises dating
from the Middle Ages until the end of the nineteenth century as well as where background information and
examples of guild regulations and artists contracts can be located.
16
For instance: http://www.books.google.com; http://www.retrobibliothek.de; http://www.archive.org;
http://www.gallica.bnf.fr; http://www.zvdd.de; http://www.vd18-proto.bibliothek.uni-halle.de.
At the Fachhochschule in Cologne, Germany, Doris Oltrogge has established a database that contains a large
number of transcriptions of medieval and early modern art technological recipes from manuscripts produced
in the German speaking domain. Oltrogge, Doris, ‘Datenbank mittelaltlicher und frühneuzeitlicher
kunsttechnologischer
Rezepte
in
handschriftlicher
Überlieferung,
(http//db.re.fhkoeln.de/ICSFH/forschung/rezepte.aspx, accessed 29-6-2012. No other similar efforts are known to the
author.
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While historical sources, in particular recipe books, have become more available, only few
publications have focused on recipes for preparatory layers. A general overview of
materials and techniques employed in Western painting from the Middle Ages until the
end of the nineteenth century, compiled by Rousseau and Van Sonnenburg (1963), made
reference to historical recipes for preparatory layers assembled from previously published
manuscripts and books (those published by Merrifield, Laurie, etc.). The 1968 paper ‘The
ground in pictures’ by Hendy and Lucas, incorporated large sections of the 1963 paper of
Rousseau and Von Sonnenburg, but was accompanied by an extensive overview of
photomicrographs of paint cross sections, prepared by conservation scientist Joyce
Plesters. Although not referred to directly in the text, the addition of analytical data to
accompany the overview could be taken as a desire to establish a link between historical
documents and actual paintings.17
The last thirty years witnessed only few publications dedicated to recipes for preparatory
layers. Talley’s (1981) publication on portrait painting in England between the end of the
sixteenth century and 1700, investigated the techniques and materials described in
historical recipes from the period, including recipes for preparatory layers. Talley
discussed 22 historical sources from within this period and provided a description of each
source in which he included information on its author, intended audience and scope, thus
showing an awareness of the importance of context.18
Bosshard’s (1989) paper on nineteenth century recipes for binding media in grounds and
paint layers used tables to organize the historical information in chronological order and
included a large number of sources.19 Massing (1998) gave a detailed description of
recipes for preparatory layers in seventeenth and early eighteenth century French recipe
books, summarizing the information and analyzing and comparing recipes from different
sources to form an overview of the techniques mentioned. Massing spoke about the
relation between recipes and actual paintings.20
Carlyle’s dissertation (1991) and book (2001) on nineteenth century British artists’
handbooks, manuals and treatises provided a detailed overview and analysis of the
information contained in these sources and includes a comprehensive annotated
bibliography of the sources consulted.
In Callen’s (2000) publication on Impressionist painting technique, information from
French contemporary sources (and selected earlier sources or foreign sources) went hand
in hand with research into supplier’s archives. On a small number of occasions, reference
was made to the actual use of certain materials and techniques in paintings. Callen
discussed the concepts of ground absorbency and ground colour and placed these in a

17

Hendy and Lucas (and Plesters) 1968.
Talley 1981 included results of analysis.
19
Bosshard, Mühlethaler 1989. The sources discussed date from the second half of the eighteenth century
until the early years of the twentieth century and include the Technische Mitteilungen für Mahlerei, an
influential Munich periodical on painting technique, both historical and contemporary. See Kinseher 2012 for
background information on this periodical.
20
Massing 1998. It is unfortunate that for some general descriptions of contemporary practice only very few
recipes were cited. The application of a cold, gelled glue size layer to canvas was presented as the standard
method, while this was backed up by little documentary evidence. Chapter 11 of this thesis discusses glue size
layer options in more detail, and draws the conclusion that they were more diverse than suggested by
Massing. (Massing 1998: 349-50). Massing also contributed to Nadolny et al. 2012.
18
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historical perspective.21 Raft (2006) presented an overview of seventeenth and eighteenth
century recipes for multilayered primings.22
Mayer and Myers (2011) wrote an overview of the techniques employed by American
painters from the colonial period up to 1860 that is based on recipe books, journals,
manuals and artists’ letters. Their book includes valuable information on the preparatory
layers employed by these artists.23 In addition, research into the materials and techniques
of Vincent Van Gogh made use of the artist’s correspondence. Results include everything
the artist said about his use of supports.24
Information from written sources is also found in archives or historical collections of paint
materials. Both are potentially interesting sources of information on materials employed
in preparatory layers. The archives that have been investigated to extract information
relating to painting materials vary from historical collections of paint materials,25 historical
account books26 to apothecary taxes.27 Nineteenth century collections and archives have
received much attention recently, for instance in Haaf’s (1987) study on nineteenth
century pre-primed canvas, in the investigation on the archive of the nineteenth century
colourman Roberson (Woodcock 1995, 1997), in Clarke and Carlyle’s publications on the
Winsor & Newton archive (2005a, 2005b) and in Barrett’s (2009) publication on the
Belgian paint manufacturer Blockx’s archive.28
Not exactly written sources, but related to this type of source, are depictions of artists’
studios that include unfinished paintings with the ground visible (see cover image)29, and
21

Callen 2000. Although Callen discusses some results of scientific analysis, her publication is not described
in the paragraph that discussed studies with an integrated approach, since the emphasis lies much more on
documentary research.
22
Raft 2006. Raft concludes that although emulsions of flour and oil were mentioned in some recipes, they
were only used from the end of the nineteenth century on. He does not provide proof for this statement.
23
Mayer and Myers 2011.
24
A discussion on Van Gogh’s letters has been included in some of the publications on his painting technique
that were described earlier in this chapter. In the Netherlands, some artists’ archives are kept by the RKD
(Netherlands Institute for Art History, http://www.rkd.nl, accessed 21-2-‘12). Recently, the correspondence
by Vincent van Gogh has been published online in an annoted version by the Van Gogh Museum Amsterdam
(http://www.vangoghletters.org/vg/, accessed 21-2-‘12).
25
In this respect the research of Ineke Pey (1987) on the Hafkenscheid collection of paint materials (c. 18001830s) and by Lisa Wagner (2007) on the collection of apothecary materials owned by Dr. Vigani in
Cambridge (c. 1805) are of particular interest.
26
Studies of historical accountbooks have also proven to be an interesting source on painting materials. Haack
Christensen (2011) published on the seventeenth century accounbooks of the Royal Danish court in the early
seventeeth century and is currently working on a PhD dissertation on that subject, Haller 2005 has published
on the sixteenth century accountbook of Wolfgang Pronner.
27
A currently running project at the Doerner Institute in Munich is studying German apothecary taxes
(http://www.doernerinstitut.de/en/projekte/taxenprojekt/index.html, accessed on 6-2-12), see also Krekel and
Burmester 2003
28
Naturally in this context one should not fail to mention Rosamund Harley’s earlier work on Winsor and
Newton preprimed canvases made in the early twentieth century and on her handbook on historical pigments.
Harley 1987, Harley 1970. Callen 2000 includes a number of illustrations of primed supports dating c. 1906,
Bourgeois factory.
29
Kleinert’s (2006) publication on seventeenth century genre paintings depicting artists’ studios investigated
whether studios depicted in paintings can be considered truthful depictions of artists’ practice. She concluded
that although such images show elements of actual practice, we have to consider the tendency to simplify and
only show what are generally considered archetypal images of painter practice. Kleinert 2006. Jonkman and
Geudeker’s (2010) book on nineteenth century depictions (photographs and paintings) of artists’ studios
includes photographs of unfinished paintings. The authors discuss the fact that especially later in the century
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Van Hout and Huvenne’s study on unfinished paintings.30 Depictions of unfinished
paintings can be helpful in investigations into ground colour.
1.1.2 The evolution of source research: developments in source research methodology
The above cited publications appeared during a period that witnessed a growing interest
in research based on historical sources, in particular written documents. This growing
interest went along with the establishment of research groups and the development of a
more conscious approach to written documents containing information on painting
technique.
A decade ago, this growing interest in investigations of historical sources on art technique
led to the establishment of the Art Technological Source Research (ATSR) working group,
whose goals are: ‘to establish a forum for research on historical sources for artists'
materials and techniques; to systematize appropriate methodologies for this type of
research; and to provide an international platform for the dissemination of information
and research data’.31 Under the umbrella of the ATSR working group, now operating as an
ICOM-CC32 working group, a number of symposia and workshops about historical source
research were organized. The electronic newsletter of this group circulates information
about the availability of information on historical sources.
The field of historical source research has evolved in the last decades, which is evident
from the number of papers that examine research methodologies. Some researchers have
raised the issue of the relevance of written recipes for actual painting practice or
discussed the possibilities and limitations in the interpretation of written sources.33 Van de
Graaf’s publication in 1963 was a forerunner in this respect. In this publication, Van de
Graaf demonstrated awareness of the importance of the context in which recipes were
written. He furthermore argued that it was important not to place too much emphasis on
single recipes but to study them in relation to earlier, contemporary and later sources and
to always attempt to relate recipes to actual painting practice.34 Carlyle published in the
late 1980s and 1990s on the subject of nineteenth century British artists’ handbooks and
manuals, and demonstrated how through careful analysis of the books, the context of the
source, the ideological basis on which authors wrote about painting practice and their
intended purpose could be incorporated in the interpretation of the texts they
more successful artists used two studios: a more formal studio or reception room in which they received
visitors and posed for photographs, and a second studio in which they executed their actual work. Jonkman,
Geudeker (eds.) 2010.
30
Van Hout and Huvenne 2012
31
The ATSR group was conceived by Ad Stijnman, then working at the ICN, Amsterdam (Netherlands
Institute for Cultural Heritage, now part of the RCE, Rijksdienst Cultureel Erfgoed), where it was founded in
2002. ATSR is now a working group under ICOM-CC. http://www.clericus.org, accessed 4-2-12. Quote from:
http://www.icom-cc.org/workinggroups/art-technological-source-research, accessed 4-2-12. Postprints of the
ATSR symposia were all published in London by Archetype.
32
ICOM-CC stands for International Council of Museums, Committee of Conservation.
33
Apart from difficulties with the interpretation of recipes, also the reason for transcribing and/or publishing
certain collections of historical recipes must be taken into account. Nadolny 2005 argues how both Eastlake
and Merrifield had a particular motive in publishing the recipes they transcribed: they wanted to find support
for their theory that during the Middle ages oil painting had been employed only for decorative painting and
outdoor painting, not as a standard binder for artistic paintings.
34
Van de Graaf 1962.
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produced.35 Awareness of the importance of the social context within which sources were
written was also evident in publications by Massing (1994-2012).36
The role and meaning of alchemical recipes, whose context necessitates a special
approach towards their interpretation, was the topic of Eamon’s (1994) publication on
‘books of secrets’.37 Bucklow (1999-2011) published on the context and meaning of
recipes in alchemical treatises, focusing in particular on ‘impossible recipes’ that do not
lead to practical results but that make sense according to alchemic theory. 38
Discussions about the question of the practical value of written texts on painting
technique appeared in a number of publications, many of which focused on Medieval
treatises. Owen-Crocker (2009) wrote about issues encountered in the interpretation of
Anglo-Saxon manuscripts39 and Clarke (2001-2011) published on the practical value of
Medieval manuscripts for contemporary artists’ practice. He argued that the practical
value can only be established by investigating authorship, intended audience, physical
appearance of the book/manuscript and by comparing the information contained in
different editions.40 In addition, a number of contemporary researchers included
discussions on their methods to establish the practical value of different editions and
copies of the same manuscript, again focusing on Medieval treatises.41 Van Eikema
Hommes (2004) introduced a classification system in order to be able to group and
process historical information.42 Most recently, the overview of the state-of-the-art in
documentary source research, written by Nadolny et al. (2012), forms a very useful text
for those interested in research into documentary sources and provides some rules for
best practice.43
Nowadays, specialized researchers generally consider the context of a single textual
source, context meaning its author, the intended audience and the society that produced
the source. Researchers also recognize the problem of using historical texts in
transcription or translation and try to work with facsimiles, scans or originals.44 These
factors will provide more depth to the interpretation of information contained in the
source itself. However, although specialized researchers employ this approach, it cannot
yet be considered standard practice. Two recent publications still mention
‘oversimplifications’, which are made because authors content themselves with a
relatively small number of easily accessible historical sources, as Nadolny et al. (2012)
35

See for example: Carlyle 1988, Carlyle 1990a, Carlyle 1990b, Carlyle 1991, Carlyle and Southall 1993,
Carlyle 1995, Carlyle 2001. In the introduction to her PhD thesis, Carlyle discusses the purpose and types of
sources published within this period. Carlyle 1991.
36
Massing 1995, 1998 Massing’s contribution to Nadolny et al. 2012.
37
Eamon 1994.
38
Amongst others in: Bucklow 1999, Bucklow 2000, Bucklow 2001, Bucklow 2009, Bucklow 2011.
39
Owen-Crocker 2009.
40
Clarke 2008; Clarke 2009; Clarke 2011a; Clarke 2011b: 19-24.
41
Villela-Petit 2006 ; Neven 2009; Neven 2011.
42
Van Eikema Hommes argued that classification of recipes according to their function can significantly
increase chances of their correct interpretation. In particular fragmentary information can thus be
complemented and compared with other recipes with a similar purpose. In this approach, also recipes from
different time periods and geographical areas may be included for comparison. Van Eikema Hommes 2004.
43
Nadolny et al. 2012.
44
Nadolny 2008: 7 provided the example of Thompson’s edition of Cennini. Thompson apparently was not
very consistent in his use of technical terms.
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write.45 According to Clarke (2008): ‘The same few sources are found to be used over and
over to answer all kinds of questions, even with reference to artefacts and practices far
distant in place and time from where and when those sources were compiled … If only a
few sources are known, no others will be cited, so no other will become well known. …
Researchers urgently need to make themselves aware of this range of material and to stop
using the same few sources, however good these sources may be’.46
1.1.3 Reconstructions for the investigation of preparatory layers
Historical recipes invite to be executed, and indeed a number of recipe-based studies have
extended their methodology to include reconstructions. The use of reconstructions to
understand the properties of paint materials and to understand the purpose of a layer
build-up is no recent development. Already Merrifield (1849) recorded her experiments or
reconstructions, carried out to help with the interpretation of recipes.47
Notwithstanding their potential, only few modern publications have employed
reconstructions to investigate the properties of preparatory layers. Brinkman (1993) made
reconstructions in an effort to shed light on the possible composition and function of the
isolation layer in Van Eyck’s paintings.48 He examined the working properties of a number
of binding media thought to have been employed, and based a hypothesis about the type
of oil that Van Eyck used to isolate his grounds on these reconstructions. Brinkman made
direct comparisons between his reconstructions and Van Eyck’s technique. His report on
the reconstructions does not mention awareness of possible differences between modern
and historic materials. Gypsum chemistry was investigated with practical experiments by
Federspiel (1995), Zillich (1998), Santos Gómez (2005) and Pombo Cardoso (2010).49 These
authors all focused on the chemical reactions that take place when gypsum is burnt
and/or rehydrated for use in preparatory layers. They investigated burning temperatures
and the working properties of gypsum in different hydration states.
Van Laar (Keune 2011) based experiments with quartz grounds on Groen’s investigations
of the grounds employed by Rembrandt van Rijn.50 Artist Van Laar actually employs similar
grounds for his own paintings; and also made a pictorial reconstruction of a Rembrandt
painting. Unfortunately, comparisons between his conclusions and historical practice are
difficult due to differences between the characteristics of the materials that he selected
and the materials available historically to Rembrandt.51
Around 1992-1993, Carlyle introduced the concept of ‘historical accuracy’ in
reconstructions, drawing attention to the importance of selecting historically appropriate
materials for reconstructions that are used to understand the properties and ageing
characteristics of historical materials.52 By investigating the historical production methods
45

Nadolny et al. 2012: 10
Clarke 2008: 20
47
Merrifield 1849 (1999): liv-lv described reconstructions of enamel colours; Ibid.: ccxxxv reconstructions of
recipes to purify and prepare oil for painting;
48
Brinkman 1993.
49
Federspiel 1995, Zillich 1998, Santos Gómez 2005; Pombo Cardoso 2010.
50
Keune 2011; Groen 2011b.
51
The paper describes the use of white and yellow pottery clay, river clay, fine sand, silversand or aquarium
sand. Keune 2011: 25.
52
This concept was introduced while executing varnish reconstructions at the Canadian Conservation Institute
during 1992-3, and developed further in subsequent reconstruction projects. The term ‘historically accurate
46
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and material properties of materials employed for reconstructions, and subsequently
choosing materials that resemble such materials as closely as possible, Carlyle seeks to
produce reconstructions which are more comparable to the original paintings. She
recognizes that it is impossible to exactly recreate the circumstances in which paintings
were created in former centuries, compromises are unavoidable. However, attempts to
work with ‘historically accurate’ materials instead of the highly refined and purified
materials produced today will, according to Carlyle, result in reconstructions that may be
considered more similar to historical objects.
Carlyle herself executed ‘historically accurate’ reconstructions in a number of projects
with materials that were selected after a careful analysis of historical preparation
methods, amongst which were studies of nineteenth century flour paste grounds and the
grounds used by Van Gogh.53 The reconstructions of Van Gogh’s grounds resulted in
practical observations about the handling and application properties of the materials and
about the colour and absorbency of ground types similar to those employed by Van Gogh.
Carlyle furthermore demonstrated how well-documented reconstructions may serve a
purpose as reference sets for instrumental analysis.54
The influence of Carlyle’s approach is felt in reconstruction-based studies executed by
Vandivere (2011, 2013). Vandivere published on the influence of imprimatura isolation
layers on the visibility of underdrawings55 and worked as much as possible with materials
prepared according to historical methods, such as stack-process lead white. Although she
had to compromise in a number of instances, an awareness of the effect of these
compromises has been included in her conclusions.
Recently, Bucklow (2012) suggested replacing the term ‘historically accurate’ with
‘historically informed’ as, he rightly states, historical accuracy is impossible to achieve.56
The term ‘historically informed’ is nowadays recommended for the performance of period
music with contemporary instruments and following our present-day knowledge of
historic aesthetic tastes.57 Carlyle suggests the term ‘historically appropriate’. This is the
term adopted in this thesis.58
Reconstructions for didactic purposes, to inform the general public of painting methods or
to replace missing elements or decorations, were an important topic in the Studies in
honour of Renate Woudhuysen-Keller (2012).59 For such reconstructions, attention to
historical accuracy is not as important as it is for those that are compared directly with the
results of scientific investigation into historical materials.

reconstruction’ was first used by Carlyle in a publication in 2001. Email from Carlyle dated 21-2-‘12. Carlyle
explains and applies the principle in a number of publications: Carlyle 2006; Carlyle et al. 2008; Carlyle
2012a, Carlyle 2012b.
53
Carlyle 2006; Carlyle et al. 2008a; Carlyle et al. 2008b
54
Carlyle, Boon, Haswell and Stols-Witlox 2008.
55
Vandivere 2011; Vandivere 2013.
56
Bucklow in Wrapson et al. (eds.) 2012: 26
57
See Butt 2002.
58
Carlyle, oral communication, June 2013.
59
Wrapson et al. (eds.) 2012

27

The use of reconstructions and reconstruction methodology is still in development. The
requirements that should be placed on reconstructions, reconstruction documentation
and reconstruction storage are also being explored. Carlyle (2012a, 2012b) describes
current views on the use of ‘historically accurate’ reconstructions.
1.1.4 The start of scientific investigations of preparatory layers
Nadolny (2003) places the beginning of the scientific examination of paintings in the late
eighteenth century. During the nineteenth century, a number of leading chemists of the
day, like Faraday and Chaptal, investigated paintings and analyzed their composition. The
question when oil was introduced as a binder for artistic painting, one of the main issues
that occupied the minds of nineteenth century art historians and chemists, was
investigated by swiping tests on paintings,60 but also by analysis of paint samples.
Scientists examined properties such as solubility, melting point, smell, taste and reaction
to heat.61 Nadolny’s 2003 publication suggests that the first analyses focused more on
paint layers than on preparatory layers, however her study shows that some scientific
analysis of the composition of preparatory layers was indeed published during the
nineteenth century.62 Merrifield (1849) mentioned ‘experiments on the grounds of the old
Venetian pictures’ executed by ‘a Venetian professor’ who as a result of his experiments
considered himself able to conclude that these grounds were all made of gesso,
sometimes with a little black added, and covered with a glue isolation layer.63 In Nadolny
(2005) we find how Eastlake had a paint sample analyzed by a chemist because he wanted
to know if pumice powder was present in the preparatory layers.64
Wülfert (1999) dates the introduction of microscopy and microchemical testing to analyze
works of art in Germany in the second half of the nineteenth century.65 Certainly, by 1929
when Dutch paintings conservator and chemist A.M. de Wild published his PhD research
on pigment microscopy and micro-chemical analysis of pigments in works of art, methods
were considered to have reached an academic standard.66
Although some of the conclusions of nineteenth century investigations may still be valid,67
early studies are, today, not usually referenced as scientific evidence. The earliest
publications on the analysis of preparatory layers for oil paintings that are still quoted as
scientific support in more recent publications date from the 1950s. That was the time
when Gettens and Mrose as well as Bones devoted papers to the analysis of calcium
sulphate grounds in Italian pictures and when Coremans, Gettens and Thissen published
their investigations of the painting techniques of early Flemish painting.68
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The 1950s and 1960s saw a number of publications discussing the scientific analysis of
high-profile paintings.69 These publications were followed by several papers that
communicated the results of scientific analysis of paintings that fell within specific periods
or that covered certain geographical areas, like Rioux’s (1973) publication on French
seventeenth and eighteenth century red grounds.70
In contrast to the more limited scope of these publications, Plesters (1968) published an
overview consisting of photomicrographs of paintings dating from the Middle Ages until
the nineteenth century. Her synopsis, mentioned earlier in relation to the paper by Hendy
and Lucas on ‘grounds in paintings’, was the first scientific publication on the subject of
preparatory layers with such a wide scope.71
Methods for instrumental analysis of pictures were evolving quickly and ‘new’ methods
were applied for instance to the study of lead white and calcium carbonate, important
materials in preparatory layers.72 In 1976 the field was ready for a survey of methods
employed between 1961 and 1972 for the scientific investigation of painting materials.
This overview was written by Plesters, who included developments in documentary source
research and focused on an integrated approach that above all should not ‘lose sight,
behind the serried ranks of grey boxes of electronics, of the work of art’.73
1.1.5 From the 1970s onwards: more combinations of recipe research and instrumental
analysis
Plesters was not alone in feeling the need for an integrated approach. A desire to combine
scientific analyses with the study of historical documents in order to answer questions
relating to painting technique, was evident in Kühn’s 1967 publications on lead white74
and in Von Sonnenburg’s writings on Rubens’s painting technique (1979).75 An interesting
study that compared information from a written source, Thomas Bardwell’s treatise The
practice of painting (1756), with the painting techniques used by this artist, was published
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by Talley and Groen in 1975. The paper investigated the link between one artist’s writings
and his actual practice. The authors were able to conclude that although Bardwell did
follow the methods he described, his actual paintings tended to be less complicated than
the advice issued in his book.76
In 1979, Miedema and Meijer published a study that incorporated visual observation,
documentary evidence from historical sources and previously published results of
scientific analyses, to investigate the transition from whitish to coloured grounds in
sixteenth century Netherlandish art. The authors counted instances of white versus
coloured grounds on panel and on canvas in a number of exhibition catalogues. By
complementing these results with the outcomes of earlier investigations on ground
colour, they were able to draw tentative conclusions about the transition from panel to
canvas in the Netherlands and to relate this transition to the introduction of coloured
grounds in the sixteenth century Netherlands.77 Notwithstanding the limited data they
had available, many of their conclusions still stand.
The above and other publications were quoted by Straub and Koller in their thorough and
well–referenced reviews of the state-of-the-art of research on historical painting
techniques from the Middle Ages until the twentieth century, that were published in the
three volume Reclam’s Handbuch (1984). In their essays, both authors presented
chronological outlines of painting techniques, consistently combining the findings of
earlier scientific research with historical documentary evidence.78 The authors listed and
in some cases briefly summarized individual historical sources. There was no room for
complete content of the recipe sources nor for the context in which they appeared.
Between 1984 and the present, more information has been published about the
preparatory layers of single artists and smaller groups of artists.79 Some of these studies
are of particular importance to our topic. Papers on respectively Italian painting
techniques and artists’ materials between 1400 and 1550 and on seventeenth century
painter’s practices by Billinge (1997) and Kirby (1999), helped to build a context for the
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recipes discussed in this thesis. Kirby’s paper includes a wealth of information on
documentary sources for this period. It discusses the different types of sources available
(artists’ handbooks, legal and commercial records, pharmacopoeias) and provides
background information on a number of these sources. The section describing
seventeenth century grounds, uses brief quotes from documentary sources (recipe books,
inventories, painter’s contracts) combined with the results of visual and scientific
examination of paintings. Documentary evidence on the preparation of panels for painting
focuses mainly on the practice in Antwerp, but Kirby’s description of the preparation of
canvases also discusses English and Italian methods.
Also Dunkerton and co-authors’ two volumes on Italian painting technique (1991, 1999)
are very relevant to this thesis. They share the results of the analysis of a number of the
preparatory layers of paintings from the collection of the National Gallery London and
place them in the context of historical and technical developments.80 Historical recipes
play a smaller role in these overviews than the results of scientific investigations.
Besides publications that focus on a larger area and longer period, this PhD research also
benefits from prior research into the techniques and materials of single artists or within
smaller geographical areas. Preparatory layers employed by French seventeenth and
eighteenth century painters have been the subject of studies by Duval, Bergeon and
Martin. Their publications present a mixture of scientific data and historical recipes, with
an overall emphasis on the analysis.81 A comparable study of ca. 100 Italian baroque
paintings has been carried out by Hamsík (1993), although the resulting paper
unfortunately is very brief.82 Noble’s (2004) overview of the materials used in the grounds
of portrait paintings in the Mauritshuis provides an interesting review of the materials and
colours employed by a number of seventeenth and eighteenth century artists.83
An important contribution to the field has been made by the Rembrandt Research
Project.84 A concise overview of Groen’s research on preparatory layers employed by
Rembrandt and contemporary Amsterdam and Haarlem painters was published in the
fourth volume of the Corpus of Rembrandt paintings (2005).85 Publications by Hendriks on
the painting technique of Frans Hals and on grounds used by Vincent van Gogh in his
Antwerp and Paris periods are valuable sources of information within the context of the
present research.86 Hendriks (2005) also wrote about the results of the scientific
examination of preparatory layers used by Haarlem painters active between c. 1550 and
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1700 in an essay on Haarlem paint materials.87 The nineteenth century use of India rubber
or caoutchouc in preparatory layers has been discussed by Carlyle88 amongst others, and
was the subject of a detailed study by Labreuche (2011).89
Similar studies into South European ground materials seem less frequent. The monograph
by Bruquetas-Galán (2002) about painting materials and techniques in Golden Age Spain is
an interesting and valuable exception. It is based on a wide variety of documentary
sources and links these to the results of paint analyses.90
Interest in the analysis of preparatory layers of eighteenth century paintings has been
limited. The few publications that include information on eighteenth century ground
materials tend to focus on the first half of the century, in examinations that have an
interest in their relation to seventeenth century painting techniques.91
The preparation of less frequently employed supports has been discussed in a number of
publications. First Van de Graaf (1976) and later Horovitz (1986, 2012) wrote on
preparatory layers for copper supports, based on painting investigations and documentary
evidence,92 Reifsnyder (1999, 2012) published on painting on lapidary surfaces in fifteenth
and sixteenth century Italy.93 Fötzsch (2008) wrote about the use of laminated sheets of
paper, cardboard, fibre boards in late nineteenth century studies by a German painter,94 a
support that was also discussed by Cove (2004) in relation to Constable’s oil sketches.95 A
number of studies have focused in particular on the materials and techniques used for
preparatory layers in North America.96
For investigations of preparatory layers also publications that investigate individual
materials used in these layers are important. Studies in this area that are interesting in the
context of this thesis include both general overviews such as the Pigment Compendium or
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the Glossaire des Matériaux and investigations focusing on particular pigments, such as
the Artists’ pigments series.97 Red and yellow earth pigments were singled out for
investigation in Grygar et al.’s study on the use of such earth pigments in the grounds of
Baroque paintings.98
Recently, a number of new online resources has become available that share results of the
technical analyses of paintings, including information on preparatory layers:99 the Cranach
digital archive,100 the website established by the KIK/IRPA in Brussels with the reports of
technical investigations of the Ghent altarpiece,101 the Rembrandt Database102 and the
online publication of the research project ‘Painting techniques of Impressionism and Postimpressionism’.103
1.1.6 The achievements and limitations of previous research
The above synopsis of previous research demonstrates that preparatory layers received
interest from the nineteenth century onward. Their importance was recognized by many
authors, who investigated their composition and function both through documentary
research and through the scientific examination of paintings and paint samples. It is these
investigations that have built our present state of knowledge on the materials and
techniques employed for preparatory layers.
Previous researchers had different motives to investigate preparatory layers. Throughout
the approximate 150 years of research on preparatory layers, the desire to understand
paint technological developments was an important motivation. It is evident in many
publications, all the way from Eastlake (1847) to the present day, and it seems to have
been the driving force behind the overviews of Plesters (1968) and Koller & Straub (1984),
and of monographs that deal with smaller geographical areas and shorter periods.
Reasons for wishing to understand technological developments vary, but in general we
can say that with knowledge of painting technique, a more multifaceted understanding of
the history of paintings was developed, and a context was created for the history and
material identity of specific objects.
The materiality of preparatory layers has also been studied in order to inform questions of
authenticity and chronology. This was one of the motives of, for instance, the Rembrandt
Research Project for analyzing Rembrandt’s preparatory layers and the grounds of his
contemporaries (see Groen 2005).
Has previous research provided enough information about preparatory layers to support
conservators, conservation scientists and (technical) art historians in their work? And also,
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have the data that have become available through previous research been interpreted in
accordance with present-day research standards?
It is evident that our current view of preparatory layers for oil paintings depends more on
instrumental analysis than on the investigation of recipe books and other written
documents or on reconstructions. Some of the analytical results are of a relatively early
date and in particular information on binders and media may need to be re-evaluated.104
Only a relatively small group of recipes for preparatory layers has received general
attention, and their interpretation is not always abreast with current standards for recipe
study. In few cases, reconstructions have been applied to understand the practicalities of
preparatory layers, and only a small number of researchers have done so. Most
publications involving reconstructions of preparatory layers are of a relatively recent date.
While early reconstruction based studies do not discuss the material properties of
historical materials, more recent investigations, in particular those by Carlyle, make an
effort to employ materials that bear as close a resemblance to historical materials as
possible. The potential of such reconstructions to both enrich investigations into painting
technique, and as a means to study degradation mechanisms, has been demonstrated in
these studies.
Since Straub and Koller’s essays in Reclam’s Handbuch, some 23 years ago, no
comprehensive overviews of developments in the use of ground materials over longer
periods and larger geographical areas have been published. Straub and Koller’s overviews
are supported mainly by the results of scientific analysis, to which some information from
a small number of historical sources has been added. Although the reviews of these
authors are excellent, they are not up to date with current knowledge.
Studies from the past twenty years have tended to focus on local developments in artistic
centers or on the techniques of individual artists, sometimes revisiting, refining or
complimenting earlier research. As a result, small ‘islands’ exist of up to date and in-depth
knowledge on the preparatory layers employed in particular artistic centers or artists,
while limited attention has been paid to other areas. This is unfortunate, since often the
connection between these islands can only be made at a superficial level, which results in
a fragmented image.
The overview of current knowledge about the materials of preparatory layers that was
published as Stols-Witlox (2012), can be considered a recent effort in the spirit of Straub
and Koller. This publication is based on investigations of preparatory layers by previous
authors, with reference to a selection of the more easily available historical recipe
sources.105 It demonstrates that sufficient information is available from previous technical
investigations for a more updated general overview of developments of the materials and
techniques employed in preparatory layers for oil painting in post-Medieval Europe106.
However, while such a synopsis may provide valuable information to support research and
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conservation, it does not tell the whole story: Why did artists choose certain binders,
pigmentations and layer build-up? How were the ingredients that they used prepared?
Were minor additions included? And finally, are the materials we now detect in
preparatory layers the result of the artist’s intent or of earlier conservation inventions? All
these questions are highly relevant to the work of conservation scientists, practicing
conservators or (technical) art historians and can not be answered by instrumental
analysis.
The role of preparatory layers in determining the state of conservation of paintings has
rarely been the focus of earlier publications. If addressed at all, this topic was usually
mentioned only in passing.107 Exceptions are found in a very small number of
investigations, like Labreuche’s study (2011) about paintings executed on India Rubber
grounds or Carlyle, Young and Alpine’s study (2008b) on the mechanical responses of
different types of grounds. Carlyle’s (1991, 2001) study of British painting handbooks
includes a section about artists’ views on the degradation of materials, with comments
about the role of preparatory layers.108
Outside of the period and area investigated by Carlyle, we do not know if artists were
aware of the long-term consequences of their use of materials in preparatory layers and if
they took these into account when choosing or preparing their preparatory system.

1.2

The central aims of this thesis

The development of conservation science has now reached a point where investigation
methods are sensitive enough to often detect trace components. Thus, the influence of
paint additives and minor components on paint chemistry, in this particular case on the
chemistry of preparatory layers, can be more effectively studied.109 As preparatory layers
influence the visual characteristics of a painting as well as its ageing behaviour, their
degradation and their influence on other layers in the painting are an important topic for
investigation.
Without knowledge of the original composition of the paint, the internal conditions of
degraded paint layers are difficult to understand. Detailed information about materials
that we know to have been used historically, helps with the interpretation of data
obtained from instrumental analysis.110 Study of historical documents provides such
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information. It tells us which materials we should consider because of their availability
and/or the fact that they were advised for use in similar layers.
If scientific investigations are preceded or accompanied by in-depth research into
historical written sources, more accurate interpretations of the results of instrumental
analysis are within reach. Instrumental analysis needs to be complemented with research
that explores the origin of ground materials, that investigates preparation and application
methods and that focuses on the role of possible additives. This will lead to a more full
and multi-faceted understanding of these layers, which is vital for the conservation field.
For only if we know more about the starting point of the ageing process of paintings, can
we come closer to a full understanding of the paths of degradation.
Documentary research clearly has its limitations too, in particular regarding the availability
of sources and their interpretation, which is not always straightforward. Research based
on documentary sources does not lead to absolute certainties. But if both instrumental
analysis and documentary source research are carried out, the results can complement
each other. This relation between documentary and scientific research is of a symbiotic
nature.
Paragrah 1.1 has indicated that information on painting materials and preparation
methods has previously been sought and found in several types of historical documents,
such as bills for materials or lists of materials purchased, artists’ correspondence,
historical collections of (paint) materials, paint manufacturers catalogues, guild
regulations, historical recipes and artists’ inventories.
Of all these categories of historical documents, recipes are the only type of document that
not only lists materials, but provides systematical instructions on how to use these
materials in the creation of preparatory layers. Recipes form a separate category of
written records, and they are the category that this thesis will focus on, because recipes
provide the most complete answer to the question: which materials can be expected in
prepratory layers, how were such materials employed and why were they selected for
use?
The potential value of research of historical recipes as a means to create clarity about the
intended purpose of materials and as a means to inform the interpretation of analytical
results, has been proven in earlier studies. In particular in combination with
reconstructions, recipe-based research can significantly increase our understanding of the
use and degradation of painting materials.
Reconstructions play an important role in establishing a link between recipes and actual
painting technique. They lead to insight into the actual effects of materials and
procedures, and can be used to study the causes of degradation phenomena observed in
paintings. In some cases, chemical characterization by Instrumental analysis is executed to
support these investigations.
In this thesis, for the first time historical recipes for preparatory layers from a long time
period and large geographical area will be thoroughly and systematically investigated.
Keune analyzed the location of paint binder components in reconstructions executed by Carlyle. Binder
components were proven to move to other layers in the build-up, even in the presence of intermediary
isolation layers. Keune 2005: 74.
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This investigation focuses both on the material characteristics, chronology of use and on
the reasons why they were advised for use in the preparatory system. The recipes are
investigated by textual analysis and by reconstruction.
The wide-angle approach taken, allows the researcher to take a step back from individual
recipes in order to identify trends. A second result of this approach is the fact that the
sometimes limited, unclear or incomplete information given in one recipe can be clarified
through this context. By combining information from different recipes, missing details can
be filled in and a more sound basis for conclusions is possible.
For this dissertation, the choice was initially made to gather recipes from a long period,
starting from around the time when the Van Eyck brothers were active (early fifteenth
century) to the late nineteenth century, and from a large geographical area, North West
Europe. However, as will be discussed in Chapter 2, which describes the size and scope of
the recipe collection, insufficient recipes were available from before 1550 to allow for a
recipe-based approach to the subject of preparatory layers. Therefore the decision was
made to take 1550 as a start date.
The value of recipe-based research into preparatory layers for conservation-related
research has been outlined above. But the outcomes of this investigation are also relevant
for practicing conservators. As knowledge about the composition and function of
preparatory layers increases our understanding of the chemical and physical state of a
painting, it influences and co-determines decisions for both active and passive
conservation.
Art technological investigations will benefit from information in the recipes about the
motives of artists to include certain materials in their preparatory layers. Recipe texts tell
us why artists chose particular ground colours or how they dealt with the working
properties of the different supports and grounds. Discussions on the advantages and
disadvantages of certain types of preparation shed an interesting light on what drove
artists, and how they reflected on their own practice.

1.3

Research methodology

As introduced above, this PhD dissertation reports on research that integrates the results
of three different approaches or research methods: the textual analysis of a large
collection of recipes, reconstructions of historical recipes and instrumental analysis.
Recipes form the backbone of the research and are the starting point of all investigations.
As a first step, a recipe collection is established that includes European recipes for
preparatory layers from c. 1400 to 1900. Simultaneously, research into secondary
literature on the topic of preparatory layer materials and on methodologies for recipe
study is executed.111 As stated above, the boundaries of the period and area investigated
are determined by the scope of the recipe collection. Paragraph 2.1 describes the size and
scope of the recipe collection and explains why the decision was made to focus on North
West European recipes dated between c. 1550-1900.
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As a second step, the contents of recipes are described in detail. Chronology and the use
of materials are investigated. Recipe texts are analyzed by a ‘thick description method’,112
which investigates the recipe texts in detail while taking into account the context of the
recipe (source, author, location, period, relation to contemporary, earlier and later
recipes). Information about the professions of the authors of recipe books and the
audience they wished to address are included in cases where they provide important
information about the role of particular recipes.
These descriptions act as a reference guide for future investigations into preparatory
layers and form the basis of later chapters. From the recipe descriptions, a number of
themes that attract attention throughout the time period are selected for further study.
Topics are chosen for focused attention when the sources provide information that is vital
for our level of knowledge about workshop practice or when their investigation leads to
more insight into the degradation of preparatory layers. Some themes or questions that
are selected, focus on the characteristics of fresh grounds, while other questions concern
the aging of preparatory layers. Questions that fall within the first category are: the
working properties and the aesthetic effects of grounds, both in colour, texture and
saturation and the role of commercial ground preparation. Questions that focus on the
aged grounds, deal with the influence of specific pigments on the degradation of a
painting, the role of the ground binder or binding medium and the influence of ground
layering and thickness on the degradation of paintings.
Further study of these themes leads to more knowledge about the motivation of artists,
explains certain characteristics observed in preparatory layers and results in a more
thorough understanding of the material aspects of ground preparation, application and
degradation in general.
Throughout the thesis, bar graphs are employed to represent chronology in recipe
content. These bar graphs, such as for instance Figure 5.1, are a tool to analyze the recipe
groups, and clarify general developments regarding materials and layer build-up. In order
to produce recipe groups that are large enough to be meaningful, some generalization is
unavoidable. For instance slight ground colour variations cannot be accounted for, and the
the exact nature of an earth pigment is not visible in the bar graphs. While this is
unfortunate, grouping cannot be avoided, as without it, the meaning of the graphs is lost
in the multitude of variables. However, when reading these graphs, readers have to be
aware of this fact and are advised to refer to the transcripts of individual recipes which are
provided on CD for more detail.
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‘Thick description’ was introduced as a qualitative research tool in anthropological research by Gilbert
Ryle in 1971. Ponterotto 2006 discusses the meaning of the term and provides a working definition, focused
on anthropological research but applicable to recipe research if instead of ‘social actions’ we think about
recipes (writing and/or publishing a recipe can be interpreted as a social action). Ponterotto’s definition is:
‘Thick description refers to the researcher’s task of both describing and interpreting observed social action (or
behavior) within its particular context.’… ‘Thick description accurately describes observed social actions and
assigns purpose and intentionality to these actions, by way of the researcher’s understanding and clear
description of the context under which the social actions took place. Thick description captures the thoughts
and feelings of participants as well as the often complex web of relationships among them’. Ponterotto 2006:
543.
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Through reconstruction-based studies, links are established with actual paintings.
Reconstructions are executed in order to investigate the properties of different groups of
materials that are mentioned in the recipes. Reconstruction-based chapters investigate
the handling properties of the materials, their effect on the painting process and their
long-term effect on the ageing of the paintings. Such issues cannot be investigated solely
through instrumental analysis of aged and/or restored paintings or through the textual
analysis of the recipes only.
As in these cases a direct comparison between original objects and reconstructions is
intended, historical accuracy is of crucial importance and is pursued at the highest
possible level. Much emphasis is therefore placed on sourcing suitable materials.
If the highest level of historical accuracy cannot be achieved without personal danger to
the practitioner, or within a feasible time frame, or if insufficient data are available about
the original materials, compromises are unavoidable. An example of such a compromise is
the decision to use distilled or demineralized water. This decision has been made because,
even though water with this degree purity was not available in former centuries, it
ensures that the water used does not contain salts or acids that would not have been
present historically.113 The choice for demineralized or distilled water furthermore raises
the level of reproducibility of the reconstructions, because it does not introduce materials
of unknown and varying composition. The pH of the water and the amount of dissolved
salts will however influence the chemical reactions that take place and possibly also the
characteristics of the final product, for instance during glue preparation 114 and during
washing of lead white pigment.115
It is important to realise and acknowledge that even if materials are located that can be
directly compared to the materials available in former centuries, we are operating in a
field with a large number of variables and unknowns. Therefore a reconstruction will at its
best approach the process of a particular artist in a particular situation, it can never claim
to be a perfect replica. In addition, as Carlyle writes, direct comparisons must always be
made with care because of another important difference: the difference between a
practiced workman in the setting of a studio or factory and the modern paint researcher
preparing small samples inside his chemical lab.116
Instrumental analysis is employed to link the results of reconstructions to data from actual
paintings which has been obtained from the literature. Analytical methods employed are:
light microscopy, polarised light microscopy, Scanning Electron Microscopy (SEM-EDX) and

113

For instance in the Netherlands, rain water nowadays may contain ammonia (from fertilizers), NO3, SO4
(emission of SO2 from the industry), heavy metals (Fluor, Nickel, Zinc, Cadmium, Lead). See: Swaluw et al.
2010. Tapwater in Amsterdam, according to the report on water quality in the first three months of 2012,
contains trace amounts of aluminium, arsenic, fluoride, ammonia, nitrate, and larger amounts of chlorine,
magnesium, sodium, sulphates.
http://www.waternet.nl/media/407425/waterkwaliteit%20kwartaal%201%202012.pdf
, accessed 14-5-2012. Naturally water in former centuries would also have contained ionized salts, etc.
However the exact amount and composition would have depended on the period (think of the influence of
industrial pollution, etc.) and on the geographical area. By choosing demineralised or distilled water, a more
constant water quality is available, which raises the possitiliby of reproducible reconstructions.
114
For which a low salt content is advised, see Chapter 11
115
See Chapters 13 and 14
116
Carlyle discussed problems of downscaling briefly in Carlyle 2012b: 111.
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X-ray diffraction (XRD). Microscopy has been performed by the author, SEM-EDX and XRD
analysis have been performed by or in cooperation with conservation scientists.

1.4

Structure of the dissertation

This dissertation consists of two main parts, followed by general conclusions. Part I of this
thesis concerns the textual analysis of the recipes for preparatory layers that have been
gathered. Part II assembles studies that employ reconstructions in order to understand
phenomena observed in actual paintings.
The first chapter of Part I, Chapter 2, describes the recipe collection, its size and scope. In
this chapter, the choice to focus on the time period 1550-1900 is made and explained. This
chapter furthermore contains an analysis of the character of the sources and their authors
and it discusses the possible impact of historical recipe books. Chapter 3 describes the
terminology employed for the description of the different preparatory layers in this thesis
and places terminology in a historical context. Chapter 4 provides a synopsis of
developments regarding ground layers during the time period preceding the main period
under investigation. It acts as an introduction to the main period. Chapter 5 consists of a
detailed description of the recipe content, ordered thematically and chronologically.
Chapter 6 discusses the materials that are mentioned in the recipes. It provides
information on the origin and preparation of these materials and describes their
chronology. Chapter 7 focuses on the application methods and handling properties of
preparatory layers. This chapter addresses the questions how preparatory layers were
applied and smoothed, why certain application methods were advised and how
application methods relate to texture of preparatory layers. Together, Chapters 5 to 7
function as a reference section on recipes for preparatory layers. Chapter 8, on the subject
of ground colour, investigates the role of ground colour in painting. Was ground colour
considered important, which ground colours were advised and for what reason? How did
discussions on ground colour change throughout the period? Was ground colour subjectrelated? Did ground colours change with commercial manufacture? Chapter 9 focuses on
the role of commercial ground preparation. It traces the role of commercial suppliers of
prepared supports throughout the period, and investigates the relation between
commercially primed and artist-primed supports. Chapter 10 investigates comments on
the ageing and degradation of preparatory layers as they appear in the sources. It
discusses the influence of individual pigments, the role of ground colour and ground
absorbency, the influence of layer thickness on the degradation, and analyses advice in
historical recipe books to prevent degradation phenomena.
The recipe-based reconstructions discussed in Part II examine preparatory layer
characteristics and the influence of preparatory layers on the finished painting and on its
degradation. The subjects that are investigated through reconstructions are: the effect of
animal glue size layers on the properties of the preparatory system (Chapter 11), starch
and flour paste as size and ground layers (Chapter 12), lead white quality and the effects
of lead white washing on pigment composition (Chapters 13 and 14) and binders used for
streaky imprimaturas (Chapter 15).
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Part II is followed by general conclusions, which discuss the main findings and identify
areas that require further study.
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Figure 2.1
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Marshall Smith. The art of painting according to the theory and practice …
second edition. London: M.S. 1693.

.. A work very useful for all gentlemen, and other ingenious spirits, either
artificers or others
The excellency of the pen and pencil, 1668, title page

This chapter describes the steps followed to establish a collection of historical recipes for
preparatory layers and provides a description of the size and scope of the resulting recipe
dataset. Furthermore, it examines the character of the sources that contain recipes for
preparatory layers and discusses what means are available to determine the purpose or
goal of the sources that include recipes for preparatory layers. The number of recipes and
the geographical spread led to the decision to focus this research on North West European
recipes dated between 1550-1900.

2.1

The establishment of the recipe collection

Recipes for preparatory layers for oil painting were gathered from Western European
countries, both in North and South Europe, from the earliest recipes that could be found
to the end of the nineteenth century. As motivated in the introduction, searches focused
on recipes, whether they appear in artists’ manuals, painters’ personal notes, commercial
manufacturer manuscripts or other written instructions or accounts of artists’ practice.
Recipe resources included a number of databases. These are the recipe databases
established by the RCE and by Carlyle, as well as the Winsor & Newton database and the
German ‘Datenbank mittelalterlicher und frühneuzeitlicher kunsttechnologischer Rezepte
in handschriftlicher Überlieferung’.1 Additional recipe books were located in the libraries
of the major Dutch universities and Dutch museums and through internet searches. An

1

The RCE’s ARTES database contains recipes on a number of topics, its scope being led by individual
interests of RCE researchers, and has a strong emphasis on Dutch written sources. This database for instance
contains recipes on historical printing techniques, on lead white, on varnishes, on seventeenth century
painting technique (collected in the context of the Rembrandt Research Project), just to name a few subjects.
Carlyle’s database, established for her PhD research, focuses on British Nineteenth Century manuals and
handbooks. The Winsor and Newton database contains digitalised page-images of nineteenth century
company recipe books. The ‘Datenbank mittelalterlicher und frühneuzeitlicher kunsttechnologischer Rezepte
in handschriftlicher Überlieferung’, (http://db.re.fh-koeln.de/ICSFH/forschung/rezepte.aspx, accessed 29-62012), established by Dr. Doris Oltrogge of the Institut für Restaurierungs- und Konservierungswissenschaften in Cologne, contains transcribed art technological recipes from Medieval and early modern
manuscripts and concentrates on recipes produced in the German speaking domain (Recipes in German and
Latin).
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important tool to guide searches were the bibliographies of art technological literature
assembled by earlier researchers.2
All recipes were transcribed and entered into a recipe database.3 Not only recipes
describing the materials and layer build-up of preparatory layers were gathered, but also
comments on the quality of preparatory layers, on their colour, the influence of
preparatory layers on the condition of a painting, on manufacturers of ready-made
grounds, etc. were assembled.
Systematic recipe-searches were concluded when evidence of ‘saturation’ presented
itself: at this stage, no significant finds appeared and if ‘new’ sources appeared, they
contained information that was either translated or repeated from earlier sources. The
fact that intensive searching did not result in new finds within the period under
investigation was interpreted as a sign that a large part of the available information had
been gathered.4

2.2

Size and scope of the recipe collection

Figures 2.2 to 2.3 provide an overview of the recipes for preparatory layers that were
gathered, including both recipes that describe a full layer build-up (Fig. 2.2a), comments
relating to ground colour and composition (2.2b) as well as incomplete recipes (2.2c).
Figure 2.3a shows the geographical spread of same group of recipes in Figure 2.2a,
whereas Figure 2.3 b shows the geographical spread of the sources which contained these
recipes. Since some sources contain a large number of recipes, while others contain only a
single recipe, it is important to look at both bar graphs in order to evaluate the
distribution of the information. Note should be taken of the fact that these graphs employ
today’s geographical borders, while these borders changed during the period under
investigation due to political developments.
Only very few recipes could be located that date from before the second half of the
sixteenth century. Because of the lack of recipes dating from before 1550, the decision
was made to take 1550 as the starting date. The year 1900 is the endpoint of this research
because from the second decade of the twentieth century onwards, new synthetic
materials are introduced into the paint industry (PVA dispersions, acrylics, etc.).5 Already
late-nineteenth-century sources, like Church (1890), demonstrate a stronger interest in

2

In particular important were: Harley 1970, Talley 1981, Carlyle 1991and Carlyle 2001, Schießl 1989,
Massing 1995 and Massing 1998, Bordini 1991, Zindel 2010 and Nadolny et al. 2012.
3
The database is described in Witlox and Carlyle 2005. Hardcopies of the recipes are kept by the author.
4
No previous studies in the field of paint recipe research has described possible approaches to this situation.
However the concept of information saturation as a sign that sufficient information has been gathered to allow
for an analysis of a situation, is frequently used in other scientific areas, in particular in the social sciences.
See for a discussion of the concept ‘information saturation’: Mason, Mark, ‘Sample Size and Saturation in
PhD Studies Using Qualitative Interviews’, in: Forum Qualitative Sozialforschung / Forum: Qualitative
Social Research, 11(3), Art. 8, 2010, http://nbn-resolving.de/urn:nbn:de:0114-fqs100387, accessed 26-3-12.
Naturally the success of this approach rests with the use of a search strategy that is suitable to the questions
posed.
5
For instance Koller 1984: 404-5 describes the introduction of PVA dispersion paints in the 1920, Crook and
Learner 2000: 15-31 the introduction of nitrocellulose paints in the 1920s, acrylics in the 1930s.
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pure chemicals and synthetic materials. This tendency becomes stronger in sources that
appear in the first decades of the twentieth century.
Research with a scope as wide as the present one is unlikely to locate every single primary
source with recipes that has been written on the subject and has to depend on earlier
research in some areas. Ideally, a recipe collection assembled with the goal of providing an
overview of a period should show a regular distribution of the number of recipes and their
geographical origin throughout the period. However the fact that such a division does not
result is immediately obvious from Figures 2.2 and 2.3.
Figure 2.2a shows a growth in the number of recipes, from 109 seventeenth century
recipes and 110 eighteenth century recipes to 286 nineteenth century recipes for
preparatory layers. This growth is related to a general increase in both the edition size and
frequency of publication in more recent times, a growth that Massing (1998) noted as
starting during the second half of the eighteenth century.6 Buringh and Van Sanden (2009)
investigated the number of books published from the Middle Ages until the end of the
eighteenth century. Their study points at the relation between the level of literacy and the
production of books.7

6
7

Massing 1998: 319.
Buringh, Van Sanden 2009: 434
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Figure 2.3a shows that in comparison to South European – in particular Italian – recipes,
only a small number of North European recipes for preparatory layers is available that can
be dated prior to 1600.8 However the bar graph also shows that recipes from England,
France and the Netherlands that fall within the main period under investigation are well
represented.
The number of Italian and Spanish recipes that have been collected decreases after 1700.
This can at least in part be ascribed the overall focus of this work, which looks at North
West European countries and therefore does not involve in-depth research into Italian
historical sources.9
Recipes from English speaking countries dated between 1600 and 1900 are numerous.
Carlyle’s comprehensive research into British nineteenth century manuals at least partially
explains the large number of nineteenth century recipes.10 However the fact that also
many seventeenth (and eighteenth) century British sources have been located, may signify
a relatively large publication output. Alternatively, the fact that in the modern Western
world English is a language spoken by many, may have resulted in a relatively large portion
of British sources having been studied or made available for research purposes in modern
editions or as digital files. A comparison with contemporary recipes for the preparation,
cleaning and using of lead white, however, points in different direction. Figures 13.1a and
13.1b provide an overview of the recipe collection that was established for the chapters
on lead white (part II, Chapters 13 & 14). Figure 13.1 demonstrates that recipes originating
from British sources do not show a similar relative increase in numbers during the
nineteenth century. On the subject of lead white, Germany is the country which shows the
highest increase in recipe production during the nineteenth century.11 Does the growth in
percentage of recipes on preparatory layers for oil paintings in British sources represent a
relatively large interest in the subject? Later chapters will investigate the question
whether there is a difference between the content and scope of British nineteenth
century recipes on the subject of grounds in comparison to contemporary recipes from
other countries.
Apart from the recipes in the ‘Liber illuministarum’(c. 1500), no pre-eighteenth century
German recipes could be located. Whereas the same search strategies have been
employed to gather recipes from all North West European countries, this method has not
delivered any seventeenth century German source. Earlier research by Schießl, who
8

Study into medieval treatises was outside the scope of the present research, which focuses on post-1550
recipes. Considering the impressive number of art technological texts that remain to be studied (see Clarke
2001 for a bibliography which gives an idea of the material located at present), it is entirely possible that
research into this area could reveal more historical texts on the subject of preparatory layers.
9
However the number of Italian nineteenth century sources providing recipes for preparatory layers appears
to be limited in itself, at least during the first half of the century. Bordini 1991 provides an overview of
historical manuals and handbooks on painting technique until ca. 1850. Operating in Italy, she had ample
opportunity to investigate Italian manuals. This resulted in Bordini mentioning 11 nineteenth century treatises.
Most manuals mentioned by Bordini were checked for recipes for preparatory layers. Only Lanzi 1809,
Marcucci 1814 and Selvatico 1842 comment on historical recipes for preparatory layers. Verri 1814 discusses
the influence of imprimatura colour on the preservation of pictures.
10
Carlyle 1991, Carlyle 2001.
11
Which may be the result of scientific innovations and the importance of the lead white industry in Germany
and Austria during the Nineteenth century. Although the Dutch lead white industry also took a large segment
of the market, Dutch lead white production methods apparently remained rather traditional (see part II,
Chapter 13).
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produced an extensive bibliography of German sources dated from 1530 to ca. 1950, only
mentions a single seventeenth century source on oil painting technique (and this was a
translation: the 1694 German translation of the 1692 Dutch treatise De groote waereld by
Wilhelmus Beurs). This leads to the conclusion that seventeenth century German sources
on oil painting technique ar e either lacking or very well hidden.12
Notwithstanding efforts to locate Scandinavian recipes, only a few recipe books have been
found. They are all Danish nineteenth century manuals. Bregnhøi’s (2003) paper on
instruction manuals available to Danish housepainters provides a list of non Danish
manuals dating from the nineteenth and early twentieth century that are at present
available in Danish libraries or private collections. She suggests that the same recipe books
were available to house painters during the nineteenth century. The list includes the
manuals of Frenchmen De la Hire, Watin, Riffault and Vergnaud, Bouvier and Vibert; of
German authors Cröker, Fernbach, Thon, Zahn, Gentele, Meyer, Werner and Keim and of
the Englishmen Field and Church, some in their original language, others as translations
into Danish. Bregnhøi’s list includes some 29 eighteenth and nineteenth century books in
Danish that appear to contain original, non-translated information. However the large
majority of these books focus recipes for decorative painting or for varnishes. 13
It is interesting to compare the number of sources including recipes for preparatory layers
with Buringh and Van Zanden’s (2009) investigation into the development of book
production from the Middle Ages to the end of the eighteenth century. Based on the
number of books per capita, these authors establish that during the sixteenth century,
Switzerland was the largest book producer (and link this to the high output of printed text
related to the Reformation), that the northern Netherlands became the most important
producer of books in the seventeenth century, with England as a rising producer during
the period 1650-1750. French book production became particularly large during the
second half of the eighteenth century (related to the Enlightenment). Also Sweden
became an important center for book production.14 General tendencies in the pre-1800
production of recipes match the main developments described by Buringh and Van
Zanden. However, there are some interesting exceptions. Buringh and Van Zanden’s
estimations per capita show that in seventeenth century Germany, book consumption was
a third of that in the Netherlands.15 Although book consumption in Germany is not very
high, it is not significantly low to correspond to the absence of seventeenth century
German recipe books. Another interesting difference between book production and
consumption and the appearance of recipes for preparatory layers concerns Sweden.
While above it was discussed that Scandinavian recipes are very rare throughout the
entire period, book consumption in Sweden equalled that of Germany in the second half
of the seventeenth century, and grew to nearly half the number stated for the

12

Schießl 1989 does mention sources on painting technique that date before 1700. However these sources
focus on other aspects (pigment preparation, alchemical recipes) and do not provide instructions for the
preparation of supports.
13
Bregnhøi 2003: 113-4.
14
Buringh, Van Zanden 2009: 421-3.
15
German per capita (per 1000 inhabitants) book consumption 1601-50: 54, against Dutch book consumption
in the same period: 139, German book consumption in the period 1651-1700: 78.7 per capita, against 259.4 in
the Netherlands. Buringh, Van Zanden 2009: 421, table 4.
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Netherlands in the second half of the eighteenth century.16 It is tempting to conclude that
the interests of the inhabitants of these countries must have differed, possibly influenced
by the status of painters and the systems through which young painters were trained.
Extensive research into book topics would be required in order to answer the question of
the influence of ‘local taste’ in reading. Also the role of the in- and export of foreign books
would need to be clarified, as above it was shown that seventeenth century Dutch
libraries already had a very international character, including French, Italian, German and
English books on painting technique. The same can be said about nineteenth century
Denmark. If certain centers were known for their excellent publications into specific
topics, and if those publications were available, local production may not have been
economically viable.
The present research discusses two nineteenth century sources written by an American
author: the manuscript and the treatise of the artist Thomas Sully.17 Documentary
research by prior researchers (most notably Carlyle 1991 and 2001 and Mayer and Myers
2011) demonstrates that Sully was highly influenced by British painting practice, and
regularly purchased materials from London suppliers. Sully travelled to England twice, had
painting lessons from Benjamin West and, according to Mayer and Myers, ‘was formed as
an artist’ by these two trips.18 Although some other American artists were influenced by
European practice, only Sully has been selected, as it has been established that he
produced writings that are relevant to the present topic and that these writings have a
strong link with European practice.
Although attempts have been made to locate first editions of each source consulted, using
later editions and translations for comparison if possible, limited access to some sources
in combination with the size and scope of the present project did not always allow for first
editions to be found. Appendix 2, the annotated bibliography, provides an overview of the
editions mentioned in modern literature and indicates which edition was consulted for
this dissertation.

16

Sweden per capita book consumption 1651-1700: 58.5, 1701-1750: 83.8, 1751-1800: 208.9. Netherlands
1751-1800: 488.3. Buringh, Van Zanden 2009: 421, table 4
17
In addition, recipes for preparatory layers are included from Laughton Osborn’s 1845 translation of
Bouvier’s French manual. As much of the information in Osborn’s comes straight from the French original, it
is considered as positioned in between Europe and the United States.
18
Mayer and Myers 2011: 73-4.

52

Fig. 2.4

2.3

Factors to consider in the interpretation of the relevance of historical recipes.

The character of the sources.

In order to come closer to understanding the meaning of individual recipes for
preparatory layers, it is necessary to determine the character of the source as a whole, to
investigate which types of sources pay attention to preparatory layers and when those
sources were published. Also the audience addressed by the authors of recipe books may
reveal information about their impact. Finally, the contents and style of writing of the
recipes themselves provide important information that helps determine their purpose.
How these factors lead to insight into the role of the recipes is schematically represented
in Figure. 2.4.
In Appendix 2, a description of the character and scope of each individual source is
provided. Based on this information, the sources have been grouped according to content
matter in figure 2.5a.19 This figure displays the relative occurrence of groups of sources
throughout the period under investigation. Categories with similar topics have been
grouped and have been given similar colours.

19

This graph only includes those historical sources in Appendix 2 that discuss preparatory layers, not the
sources quoted in relation to topics like lead white or starch. The Winsor and Newton Archive has been
counted as a single source.
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By studying the character of the sources that provide practical recipes or discussions on
preparatory layers, a number of things become clear. Throughout the period, the two
largest groups of sources on the subject of preparatory layers are those providing mainly
practical instructions (the blues and purples in the bar graph) and those including
descriptions of painting practice in order to support or illustrate certain theoretical
viewpoints (greens in the bar graph). A third important group consists of sources of an
encyclopaedic nature (in pink and burgundy in the bar graph). Two types of sources that
fall outside these categories and have received their own label are: ‘books of secrets’ and
publications categorized as ‘trade literature’.
Practical instructions, the first category, appear in different types of publications. The
most important division that exists within this category is the division between
manuscripts and published sources.
Some manuscripts may have been compiled for the personal use of their author or
compiler, for instance workshop notes like those in Charles Beale’s ‘pocket-books’ (1677,
1681) and in the Winsor & Newton archive (nineteenth century). Other manuscripts were
compiled with the (apparent) view of sharing knowledge through publication or
multiplication of the recipes, like Cennini’s treatise (c. 1400), Jacoba van Veen’s
‘Weetenschap’ (c. 1650-1700) or Sully’s ‘Hints for pictures manuscript’ (1809-71).
Whether manuscripts were intended to be read by others will have influenced the style of
writing and the level of detail. In addition, a ‘general message’ is likely to only be present
in manuscripts intended to educate others.
The general intention of published sources is likely to have been the spreading of
information. Here, as with manuscripts written for publication, the question of the
intended audience is highly relevant.
The sources in Appendix 2 demonstrate that published practical instructions were
frequently written with a didactic purpose, aimed at either professionals or towards
amateurs. Amongst the authors of such sources were (amateur) artists, art-lovers having
observed artists from close by, but also (al)chemists, applied arts professionals and paint
manufacturers. Historical sources could play a role in the emancipation of the profession.
For instance De Lairesse (1707) explains that he writes to further the transition of painting
from a craft to an art supported by learning and science.20
Many gentlemen, and in the nineteenth century also middle-class ‘amateurs’,21 showed an
interest in art theory and artists’ biographies, either as theoretical basis for their own
painting efforts, or to enable them to speak eloquently about art.
Often both artists and amateurs were targeted by those authors that combine theoretical
sections with sections providing practical advice (such publications are represented in
green tints in Fig. 2.5a). A comparison of different sources that fall within this category
shows that traditionally, they commence with the theoretical sections dealing with colour
20

A point which is supported by evidence from the introduction. See De Vries 2011: 30.
See Carlyle (1991, 2001) for the authors and intended audiences of British manuals, etc. and Callen (2000)
for a discussion on the increased interest of the middle-classes in painting during the Nineteenth century.
21
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Figure 2.5a

Sources grouped according to content, 1550-1900

This figure provides an overview of the main content matter of the NW European, Spanish and Italian
sources that provide recipes for preparatory layers.
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theory, perspective, etc., before materials and techniques employed in practice are
described.
The first treatises that fall within this group were published in Italy (Borghini (1584),
Armenini (1587) and Bisagno (1642)).22 Authors writing elsewhere adopted this format.
For instance a number of French seventeenth and eighteenth century treatises employed
a similar structure and discuss the same topics.23
Also some later British and Spanish sources bore a very close resemblance to these earlier
French publications (not always with an acknowledgement of their sources).24 Later in the
eighteenth century, a similar combination of theory and practice disppeared, although
later eighteenth and nineteenth century sources did occasionally refer to publications by
De Piles.25
What may be considered a separate category of sources combining theory with practice,
are those books describing the lives and accomplishments of earlier artists whilst
providing technical details on their technique. Vasari’s (1550) and Van Mander’s (1604)
treatises are famous examples of this category, and they both contain practical
information on preparatory layers. Other authors that combined biography with practical
instruction are for instance Pacheco (1649) and Orlandi (1719). Biographies also appeared
in sources with a more general scope, like Peacham’s Compleat gentleman (1622) and
Palomino (1715, 1724). The audiences of such works are thought to have consisted of
educated ‘amateurs’, art theorists as well as intellectually developed professional artists.26
The first dictionary containing recipes for preparatory layers appeared in the last decade
of the seventeenth century in France (Furetière 1690) and was followed by eighteenth
century Italian, British, Dutch and French dictionaries and encyclopaedias. The fashion for
dictionaries or encyclopaedias seems to die out by the mid nineteenth century; no later
examples have been encountered so far. Encyclopaedists did not necessarily have
personal knowledge of painting technique. Their compilations generally included
descriptions of painting practice that leaned heavily on earlier sources and encyclopaedias
were usually aimed at the general audience.27
‘Books of secrets’ form a group of publications closely linked to a tradition that according
to Eamon (1994) goes back to Hellenistic times.28 Their authors were often unknown or
wrote under pseudonyms. This type of book assembled recipes on diverse subjects, often
including medical, cosmetic, agricultural as well as artistic recipes. Repeating information
from earlier sources is a general feature of ‘books of secrets’. Although information was
22

Due to its subject matter, one could argue that Da Vinci’s fifteenth century manuscript could be considered
a forerunner.
23
De Piles (1684), Félibien (1676), Dupuy du Grez (1699), Jombert (1766), Dutens (1779). Although slightly
different in level of detail and style, the later treatises by Paillot de Montabert (1829) and Mérimée (1830) are
not very far removed from this group of sources when we look at the manner in which theoretical subject
matter is combined with practical instructions.
24
For instance Smith (1692), Palomino (1715 and 1724), Introduzione (1821).
25
Pernety 1756: 295-6, Merrifield 1849, Standage 1892: 74-76.
26
Often the audience may be established based on information contained in the book’s title, introduction or
preface. See Appendix 2 for a description of individual sources.
27
See Appendix 2.
28
Eamon 1994: 3.
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presented as practical recipes, some recipes in these books, especially in earlier ones,
have an alchemical background and may not lead to any practically applicable results.29
The high numbers in which books of secrets have survived, show their popularity with
large audiences.30 Eamon argues that they were written with the goal to disseminate
scientific knowledge to the common man, common man being described as the middle
class citizen who knew how to read vernacular, his knowledge of Latin usually being
limited.31 Notwithstanding the inclusion of ‘impossible recipes’32 in these books, Eamon
believes that ‘books of secrets’ did find practical use.33 In this respect it is interesting to
note that he points out that the word ‘secret’ underwent a change in meaning. While
according to Eamon the sixteenth century readers would have linked it to esoteric
wisdom, occultism, secrets withheld from the common man, in the eighteenth century the
term could refer to ‘techniques and nothing more’.34 Sources with a type of content
similar to sixteenth century ‘books of secrets’ appeared until quite late, the most recent
example included in the present research dating from 1783 (Buc’hoz).
The mid eighteenth century produced the first recipes for preparatory layers contained in
sources focused on the application of chemistry to the arts. These sources, of which
Robert Dossie’s Handmaid to the Arts (1758) may be considered the first, often pay much
attention to pigment manufacture, explaining the chemical processes employed. Some of
these publications aimed to inform not only artists but also tradesmen and manufacturers.
Chemistry oriented books or handbooks written by chemists, continued to appear
throughout the nineteenth century.
Another ‘new’ category that provides recipes on preparatory layers is labelled ‘trade
literature’ in Figure 2.5a. An example is the Dutch Oeconomische Courant (1799, 1800,
1801), a newspaper that gathered news to ‘promote national housekeeping, artistry,
trade, sea-trade, factories, traffic, arts, agriculture and all other means of existence’.35 This
category also includes Gentele’s 1860 Lehrbuch der Farbenfabrikation, which provided
information ‘on the preparation, investigation and use of all paints presently available’,
and was written for an audience consisting of paint manufacturers, chemists, technicians,
tradesmen, painters and the general public.36
A final category, which only appeared in the nineteenth century, consists of books that
focus specifically on the subject of restoration, usually written for a general audience.
Such books often discussed the materials and techniques employed in the paintings that
require restoration.

29

See Bucklow 2009. Bucklow calls them ‘impossible recipes’, by which he means recipes that they fail
during practical execution. He explains their existence by the theory that such recipes make perfect sense
when regarded as expressions of alchemical principles.
30
See Eamon 1994
31
Eamon 1994: 96-105.
32
This term is used by Bucklow 2009.
33
Eamon 1994: 4.
34
Eamon 1994: 5.
35
Oeconomische Courant from vol. 1, 1799: subtitle.
36
Gentele (1860): subtitle.
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Figure 2.5b Profession/occupation of the authors of the recipe books, 1550-1900
This figure includes the sources that provide the recipes and partial recipes for preparatory layers.
It includes authors that provide technical comments on the preparation, physical characteristics
and colour of preparatory layers. It is based directly on Appendix 17.

Figure 2.5b provides an overview of the professions/occupations of the authors of the
recipe books that describe preparatory layers. It demonstrates that painters themselves
are amongst the authors throughout the period. Not only were they the largest group in
the sixteenth, seventeenth and nineteenth centuries, but they were the only group of
authors that is present consistently in all periods, from the late sixteenth century until the
end of the nineteenth century. Amateur painters and connoisseurs also wrote on
preparatory layers,37 as did people with a medical profession, like De Mayerne (1620-44).
However these groups of authors played a smaller role, and not continuously throughout
the period. Lexicographers, professionals focussing on encyclopaedia and dictionaries,
appeared as authors in the eighteenth century.
The second half of the eighteenth century saw the introduction of the colourman or artist
materials supplier as author. This category became important in particular during the
nineteenth century. Chemists (a category that includes both theoretical chemists, like
chemistry professors and applied, practical chemistry professionals) wrote about
preparatory layers during the nineteenth century and even two paintings conservators can
be found amongst the nineteenth century authors.

37

In some cases it is difficult to distinguish between professional artists and amateurs. The information on the
profession of the author was based on descriptions in the book itself and, if available, on biographies. The
category into which each individual book was entered, is found in Appendix 17.
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2.4

The audiences of recipe books

Appendix 2, the annotated bibliography, provides information on the audiences that
recipe books were aiming to address. It discusses the scope of the individual sources,
taking into account additional information provided in the paratext, like the cover,
foreword and introduction. Not necessarily designed or written by the main author, these
elements nonetheless provide valuable information on the purpose and audience of a
book.38 It seems prudent to keep in mind that if certain materials or techniques are
described only in books that seem more removed from an audience consisting of
practicing artists, the link between their contents and professional artists’ studios may be
weak.39
Although some sources included recipes that were copied from earlier sources, authors
were not always very forthcoming in mentioning their predecessors. This is unfortunate,
since a ‘quotation index’ could help reveal the impact of written sources. An exception to
this rule is formed by two late eighteenth century manuscripts that are kept in the Bern
public library.40 The anonymous author(s) of Mss.Hist.Helv.XVII, 233 (A and B) and
Mss.Hist.Helv.XVII.234 included references to the French ‘Traité de peinture’, to the
treatise by Wilhelmus Beurs (1693), to De Piles Élemens de la peinture pratique (1684) and
to Leonardo da Vinci’s treatise (15th century)41. These references give an indication of the
widespread impact of some sources: a Swiss author is seen to be quoting from books
written at least three quarters of a century earlier in Amsterdam, Paris and Florence. The
profession of the author or authors of the Bern treatises is not known, therefore we
cannot establish if he was (or they were) a professional painter or an amateur. Stettler
(1987), who transcribed and studied both manuscripts, places them in the Bern area and
suggests a link between the author(s) and a group of artists called the ’Berner
Kleinmeister’. She posits the hypothesis that the manuscripts may have been written in
the context of a local Bern art academy for young artists.42
Whether professional artists actually read recipe books is a question raised and discussed
by a number of previous researchers.43 Indications exist that nineteenth century artists
38

See for a discussion on the scope and meaning of the term paratext: Génette 1991.
General encyclopaedias are a category about which one may argue that a link with painting practice may be
quite difficult to establish. Of the encyclopaedias studied in the context of this dissertation, nearly all
reproduced recipes that had before been published in recipe books that appear to have been related more
closely to practice.
40
Stettler 1987.
41
See Richter, J.P., The literary works of Leonardo da Vinci, compiled and edited from the original
manuscripts, London, 1970
42
Stettler 1987: 132-3.
43
Carlyle (1991, 2001) argues that professional artists do read practical manuals during the 19 th century,
whereas Oltrogge (2011: 26), whose work covers a much earlier period, wrote: ‘It is extremely rare to prove
the use of an art technological recipe collection by a practicing artist’; Smith 2010: 36 states that ‘how to’
books may have played a role in ‘formalizing a dynamic oral tradition’ while allowing for experimentation
with different methods to prepare certain products. Nonetheless, in a 2011 paper, Smith writes that muchretyped seventeenth and eighteenth century texts in the fields of arts and crafts ‘ … were probably more about
owning and connoisseurship than about making’. Smith 2011: 77. Stijnman 2011: 92 expressed a different
opinion about manuals for etching and engraving published in the eighteenth and nineteenth centuries. He is
convinced that most of these were written for students, amateur artists and professional artists. Prak 2013: 9
states that manuals must have played a role to further the knowledge of artisans who had obtained prior
39
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read or possessed practical manuals on oil painting. Carlyle (1991, 2001) provides
evidence in the form of names of artists who owned manuals or whose libraries included
practical manuals, correspondence between authors and living artists, and cites a number
of instances where the preface of a manual was written by an artist. Furthermore, the
colourman Roberson bought many copies of manuals by leading authors like Field,
Hundertpfund, Muckley, Standage and Vibert.44
Documentary evidence about book ownership in the seventeenth and eighteenth century
might be available in artists’ inventories. Bredius (1915-22) transcribed a large number of
Dutch artists’ inventories from the sixteenth to the eighteenth centuries. The fact that for
instance the inventory of Cornelis Dusart shows this painter to have owned a copy of Van
Mander, Hoogstraten, De Lairesse as well as ‘hundreds more books’, and that the
inventory of Bartholomeus van der Helst includes a copy of Baten’s Secreetboeck, seems
promising. Unfortunately, most inventories do not to pay much attention to books,
focusing only on the more expensive editions. For instance in the inventory of Jan Lagoor,
all we read is: ‘on the comptoir. Books, and an old saddle’, in the inventory of Pieter Linse:
’14 books and some drawings’ and the inventory of Jan Jansz: ‘several books’. The
inventory of Jacob Loys provides a list of so called ‘painters books’, but these seem to
include only illustrated editions and prints.45
A complicating factor in evaluating the possible results of research into artist’s inventories
for this purpose is the fact that Bredius’s transcriptions do not include all the items in each
inventory. His focus lies most on paintings and painting equipment, he only lists some
books by their name. For instance in the inventory of Hans van Uffelen, Bredius only lists a
small number of books before writing: ‘now follow numerous books’ (‘es folgen noch
zahlreiche Bücher’), and in the inventory of Abraham de Pape, Bredius writes: ‘large
library, in which:’ before listing a few books, none of which deal with a topic relevant to
the present research.46 Although an invaluable source in many respects, Bredius’s
Künstlerinventäre does not appear to be the best information source for research into
books owned by artists.47
Interesting sources of information on book ownership are the Book sales catalogues,
which were printed on the occasion of book auctions in the Netherlands.48 From the

knowledge through practical training, and agrees with Smith 2010 that manuals played a role in
‘systematising and consolidating’ existing knowledge that had so far not been put on paper.
44
Carlyle 1991, vol. 1: 36-7 , Carlyle 2001: 16-7. Examples that she provides are: David Wilkie copied
Ibbetson’s 1803 manual, W.L. Leitch, owned a copy of the second edition of Ibbetson (1828), Ibbetson
corresponded to Sir George Beaumont (patron and amateur painter), who passed on his gumption recipe to
Farington, etc. Constable owned Bardwell (1782) De Massoul (1797) and Field (1835); Turner also owned
Field (1835), Holman Hunt owned Field (1850) and Mérimée.Standage and Church were in contact with
Leighton. Tyrwhitt’s book was an approved textbook for arts students.
45
De Kruif 1994: 316 in her study of eighteenth century readers in The Hague explains the omission of many
books in inventories by their relatively low value. De Kruif also points to the very true fact that ownership of
a book does not necessarily signify that a book was read.
46
Bredius 1915-22. vol 1: 52-3 (Dusart), vol 2: 410 (Van der Helst); vol 2: 440 (Van Uffelen), vol. 3: 955 (De
Lagoor); vol. 4: 1041 (Pieter Linse); vol.5: 1495 (Jan Jansz) ; vol. 5: 1592 (Jacob Loys); vol. 5: 1851 (De
Pape).
47
The focus of the present research unfortunately does not allow for in-depth archival research into artists’
inventories. Montias 1990 in his overview of prior research into the socio-economical context of
Netherlandish art in the fifteenth to the seventeenth centuries, lists a number of archival resources (guild
regulations, inventories, etc.) that would be relevant to investigate in this context.
48
Van Selm, et al. 1950-2007.
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seventeenth century onwards, the Netherlands became an important center for the
international book trade. Printed auction catalogues are still in existance. The list of
owners of the book collections that were auctioned includes a number of artists. Appendix
3 contains exerpts from the catalogues of those owners that have been identified as
artists by the editors of the Book sales catalogues. The list includes well-known artists like
Pieter Saenredam, Frans van Mieris and Aert Schouman, but also some lesser known
artists. Together, these twelve exerpts give a first impression of the books owned by
artists (and amateur painters) in the late seventeenth and the eighteenth centuries. 49
Table 2.1 provides an overview of all those books included in the book sales that appear in
this dissertation as a recipe source or that are quoted in the context of ground colour. The
list includes some more theoretical works, such as Vasari and Van Mander or the treatises
of French Academicians Du Fresnoy, Félibien and De Piles, but also ‘down to earth’ recipe
books or instruction books, like Wilhelmus Beurs (1692) or Watelet’s l’Art de peindre
(1761). Encyclopaedic works (ABCdario pittorico, Encyclopaedia of Diderot & d’Alembert,
Chomel’s Dictionnaire oeconomique), books of secrets (Baten 1600, Tiquet 1741) were
also owned by some of these painters. The book mentioned most frequently in the
catalogues of artists’ book sales, is Van Mander’s Schilderboeck. As many as eleven copies
were offered in these twelve auctions.
Table. 2.1
Books belonging to artists according to book sales catalogues, that include recipes
for or discussions on the topic of preparatory layers
(data extracted from Appendix 3)
Owner50 (auction date)
Pieter Saenredam
(1667)
Cornelis Hogeboom,
Johannes van Alphen,
A.F.G. (1721)
Robert Duval and ’an
amateur’(1732)
Hendrik van Limborch
and P.V.W. (1759)

Book author
Carel Baten

Book title
Secreet-boeck

Chomel
Fresnoy/De Piles

Dictionnaire oeconomique
Art de peinture

d’Emery
Albert le Grand
Félibien
Pomet
Anonymous
Armenini
Vasari
Van Mander
De Lairesse
Borghini
Tiquet
d’Emery
De Piles
Du Fresnoy/De Piles

Nouve recueil des secrets
Secrets
Traités
Histoire generale des drogues
Abcdario pittorico
De veri precetti della pittura
Vite
Schilderboeck
Groot schilderboek
Il riposo
Korte onderrigting
Nouveau reuceil des secrets
Cours de peinture
L’art de peinture

49

In a number of auctions, books from different owners were sold together. Therefore individual ownership of
the books cannot always be established.
50
In a number of auctions, books from different owners were sold together. See Appendix 3 for more detailed
descriptions of the auction catalogues.
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Owner50 (auction date)
Joan Willem Frank
(1762)
Frans van Mieris (1764)

Benjamin Jansen (1767)

J.V.B., C.S.V.D.B., Lowies
Demonie (1772)
Jan Stolker, Abraham
van Alleplas, K.B (1785)

J.J. van den Bosch,
Albertus Frese,
Bartholomeus Cley
(1789)

Aart Schouman (1792)

Book author
Van Mander
De Lairesse
Fresnoy
Da Vinci
Anonymous
Palomino Velasco
Du Fresnoy
Du Fresnoy
Van Mander
De Lairesse
De Piles
Du Fresnoy
De Piles
Chomel
Diderot, d’Alembert,
Felice
Van Mander
De Lairesse
Anonymous
De Piles
Anonymous
Van Mander
Anonymous
De Piles
Du Fresnoy/De Piles
De Lairesse
Van Mander
Du Fresnoy
De Piles

Book title
Schilderboek
Groot schilderobek
Schilderkonst
Traité de la peinture
Abcedario pittorico
Las vidas de los pintores
Arte della pittura
Van de schilderkonst
Schilderboek
Groot schilderboek
Beschouwing der schilderkunde
Over de schilderkonst
Schouwburg der schilderkunde
Dictionnaire oeconomique
Encyclopedie
Schilderboek
Groot schilderboek
Cours de peinture
Traité de vernis
Beredeneerde beschouwing der
schilderkunde
Encyclopedie, ou dictionnaire
raisonné des sciences
Schilderboek
Traité de peinture en migniature
Schilderkonst
De schilderkonst
Groot schilderboek
Schilderboek
De schilderkonst
Beredeneerde beschouwing der
schilderkunde

The fact that artists like Saenredam, Schouman and Van Mieris were interested in recipe
books and art theoretical treatises that include practical advice is important. It suggests
that these artists felt the need to read and collect this type of information. The wide
selection of books in Appendix 3 demonstrates that these artists had a broad interest. It
also demonstrates the international character of seventeenth and eighteenth century
book collections. The apparent relevance of written sources for artists, as demonstrated
by these auction catalogues, is reassuring and adds to the evidence collected by Carlyle
about 19th century artists’ owning practical manuals. It shows that there is at least a good
chance that the information contained in written sources has relevance for actual painting
practice.51

51

Can it be ruled out that the auctioneer attached a well-known name to an auction with the hope to attract
more buyers? Unfortunately Van Selm and his co-authors do not provide an answer to this question. It would
seem prudent to take this possibility into account when we consider the value of these sources.

62

2.5

Thoughts on textual analysis

The profession of its author, the general scope of the source as explained by the title, the
preface or introduction, the table of contents; the fact whether a recipe appeared in other
sources before, its placement within the source, are all factors which provide clues about
the scope of the recipe. They will help to understand the presence or omission of certain
details in a particular recipe.
However the recipe text itself also requires critical evaluation. Is the recipe included in a
text for the straightforward reason to provide practical or technical advice to professional
or amateur? Is its appearance the result of an author’s wish to assemble or compile as
much information as possible on a particular subject? Does the author have an ulterior
motive, such as to reproduce a recipe with the intention to defend a theory?
The wording, in relation to the period when it was written, will provide the first clues. A
typical example of a text that, based on its direct and clear style of writing seems to have
been written as a practical instruction is Pictorius’s (1747) recipe for a flour paste size
layer:
Take very thin warm size in a dish, put one spoon of wheat flour in it and stir it well. Then
take a clean piece of cloth, and plunge it into the size, and wet the well stretched canvas
with this. Place the canvas near a heat source so it dries a little, and when it has dried a
little, flatten it on something, especially remove the knots from it and let it dry
completely.52

Indeed the context of the recipe, being an eighteenth century treatise that consists of
practical instructions for oil painting, supports this view.
The wording of this text stands in contrast to that used by Van Mander (1604) in a passage
that has a much more descriptive character:
Our modern ancestors before used to whiten their panels more thickly / and scraped them
as smooth as they could / also used cartons / they applied to this even beautiful white /
and sat down to trace them with some material that rubbed off. Then they drew on neatly
with black chalks or pencils.53

It is known that Van Mander wrote the Schilderboeck for a general audience, not just for
painters.54 Yet, the fact that that we have evidence that seventeenth and eighteenth
century painters possessed a copy, demonstrates that it was influential also in artists’
studios.

52

Pictorius 1747: 355.
Van Mander 1604: 47v.
54
See Appendix 2.
53
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These seem very clear examples of texts of a different nature. However, a conclusion
about the practical value of a recipe is not always as straightforward. One complicating
factor that has only been discussed in passing is the problem of copying and translating.

2.6

Copies, repetitions, translations and later editions

Manuscripts as well as published sources may have actually been produced as copies.
Alternatively, the information they contain may have been reproduced by later sources.
This complicates the question of the relation between written texts and contemporary
practice. If a recipe is reproduced two centuries after it was originally written, should the
later edition still be considered a primary source or should it be discarded as having no
relationship to contemporary painting practice? Instinctively, one may decide that the
later recipe does not have any practical value. In some cases this seems a safe starting
point, for instance when evaluating Merrifield or Eastlake’s nineteenth century
transcriptions of recipes from seventeenth century recipes. Both sources are clearly
published to inform the readers about historical painting techniques.55
However at other times the question of relevance may be more problematic. Clarke
(2008) shows through comparison of small changes in different editions of medieval
manuscripts, that in some cases reworked copies had a direct relationship to paint
practice contemporary to their appearance.56 A careful approach is required. Pictorius’s
‘practical instruction’, which is quoted in Paragraph 2.5, appeared in a 1747 translation of
a 1713 German source. The 1713 German source in turn relied heavily on the 1546 book
by Boltz von Ruffach for its recipes on illumination. Whether the recipe quoted from
Pictorius is ‘an original’ is not known; no direct source has been found. The fact that
Pictorius copied liberally in other areas may be considered a sign that we should be careful
to interpret the 1747 recipe as a text that relates directly to artists practices around 1750.
Within the present recipe dataset, repetitions, translations and later editions are far from
uncommon. An extreme example is provided by one particular recipe for canvas
preparation which can be traced back to 1676. The is repeated frequently, therefore the
conclusion that it had a widespread influence is tempting. However was the recipe written
to support a theoretical viewpoint or as a recipe for daily use by artists? Appendix 14
provides an overview of the manuals which (re)produced this recipe and compares the
exact wording in crucial passages of the recipe. It shows how large parts of the original
1676 text appeared at least until 1831, the year of the most recent rendering discovered
to date.
The earliest appearances of the recipe were in books with a link to French Academic
painting theory and practice. Later copies of the recipe appeared mainly in compilations
aimed at amateurs, who copied liberally from earlier sources in other sections as well. This
can be taken as a sign that the recipe lost practical application. Whether by the time of
writing of Vergnaud (1831), painters were inclined to prepare their canvas with a double
ground consisting of red earth and covered with a mixture of lead white and charcoal
black is doubtful, considering contemporary painting practice. However, knowing that
55

The commentaries on historical sources that was added by Merrifield and by Eastlake can be considered a
primary source, as both authors discussed contemporary painting methods.
56
Clarke 2012: 27-31.

64

similar double grounds were encountered well into the eighteenth century, it is difficult to
decide on the date when this recipe can no longer be read as a source on contemporary
painting technique. The fact that the original 1676 book by Félibien was owned by painter
Robert Duval (Table 2.1) and auctioned in 1732, is a sign that matters may not be
straightforeward.
Should we decide that every seventeenth recipe that is repeated in a nineteenth century
source cannot possibly have been used by nineteenth-century painters? This would not be
wise. It seems more prudent to assume that no certainty can be given about the question
whether a nineteenth century reader executed a seventeenth century recipe. Chapter 5
will demonstrate that the period 1550-1900 witnessed several eras that can be marked by
a raised interest in the art (and techniques) of earlier epochs. It is not unlikely that such
interest extended itself to the use of historical painting techniques. In fact, research has
shown that the desire as well as the knowledge required to imitate historical methods
were available during the nineteenth century. As was discussed earlier, during the
nineteenth century the interest in Medieval and Renaissance painting techniques resulted
in the publication of Medieval and Renaissance texts on painting techniques.57 Research
on the painting techniques of the Pre-Raphaelites by Townsend et al. (2004) demonstrates
that these artists to a certain extent emulated Medieval painting methods. 58 The group of
recipes referred to in Appendix 14, supported its claims about the soundness of aqueous
preparatory layers with their supposed use by Titian and Veronese. This shows that even
in the eighteenth century former artists’ methods were assigned a practical value.

2.7

Concluding remarks

In this chapter, the size and contents of the recipe database as a whole and the character
of the sources were examined. This examination led to several observations that are
important for the interpretation of individual recipes. Attention needs to be given to the
context of a recipe, which can be examined by investigating its author and the context
within the recipe book, while the level of information and the wording of the recipe itself
also provides information about its role. The fact that the scope of the recipe collection
allows for individual recipes to be placed in the context of contemporary recipes or to be
compared with earlier or later recipes, is particularly helpful in the case of translations and
later editions.
Particularly relevant for the present research is the fact that recipe books appear amongst
the possessions of professional artists, at least according to seventeenth and eighteenth
century book auction catalogues and nineteenth century British sources examined by
Carlyle. The types of books found in such collections range from art theoretical treatises
that include information on preparatory layers to encyclopedias and dictionaries. Also
‘books of secrets’ are found in artists’ libraries. From this the conclusion is drawn that this
investigation of historical recipes for preparatory layers should also consider recipes that
appear inside sources directed at the general public. A comparison of these recipes with
recipes inside artist- or specialist-written manuals will reveal whether recipes from

57
58

For instance Eastlake 1847 (reprint 1960); Merrifield 1849 (reprint 1999)
Townsend et al. 2004.
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sources written for the general public indeed follow trends discussed in more specialized
manuals.
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…we call a primed canvas, a primed wall, the canvas or wall on which the
first layers have been applied, to prepare them to receive the colours that
will form the painting.
Dictionaire abregé de peinture et d’architecture 174659
Since the use of certain terms employed to describe preparatory layers has changed
throughout history, in that some terms have carried different meanings, a clear definition
of each term used in this dissertation is of vital importance. Furthermore, some
knowledge of the historical uses of each term is required, since without it a proper
interpretation of the recipe texts is hampered. Because terminology and function are
closely related, words used to describe certain layers are often linked to their function.
Therefore a general description of the function of the different layers is included in this
chapter.
The information on terminology and function is presented in the order in which the layers
are usually applied to the support, starting with descriptions of the size layer, the ground
layers and finally isolation layers.

3.1

The preparatory system

The term preparatory system, or shorter preparation of the support, is a modern term. It
will be used in this dissertation to indicate the complete package of layers that together
forms the basis onto which the image is painted. As it is a modern term, it does not appear
in any of the historical recipes studied for this dissertation. Words employed to describe
the preparatory system in historical recipes are ‘priming’ or ‘ground’ (See Table 3.1).
However as will be discussed on the next page, there are two reasons to avoid these
terms to describe the whole of the preparatory system.
The preparatory system will usually include several layers, each with its own function (See
Fig. 3.1 for a graphic representation of these different layers.) Sections 3.1.3 and further
will explain the characteristics and function of each layer.
The most important characteristics of a preparatory system are the facts that the layers
are present between the support and the paint layers and that the layers are uniformly
applied to the whole surface to be painted. This distinguishes the preparatory system from
the underpainting. Underpainting consists of local applications of paint and is considered
to be part of the painting stage because it relates the design or image.
59

Dictionaire abregé de peinture et d’architecture 1746, vol. 1: 315
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Table 3.1

Historical terms used to describe preparatory layers
in English, Dutch, German, French and Italian historical recipes c. 1550-1900

Important note: Terms that appear very frequently in historical recipes are not referenced separately.
Terms that require further explanation or that have appeared only in a small number of historical
sources, are referenced in footnotes.
Category
Support

English
support
cloth

cloth = ‘cloth
primed’60
board
wood
panel
copper plate
Preparatory
layers as
whole

priming
ground

Dutch
drager
(schilder)doek
bloten grond
(=unprepared
cloth61)

plank
hout
paneel; penneel;
panneel
kopere plaet
grondering
grond; grondt; gront
schildergrond

German
(Bild)trager
(Mal)tuch; Mahlertuch
Leinwand; Leinewand

French
support
fonds63
toile

Mahlertuch (=primed
cloth62)
Brett

toile (=primed64)
(planche de) bois
panneau

Holz; Holcz

bois

Kupferplatte

(planche de) cuivre

(Mal)grund; Gründung;
Grundirung

preparation (= the
mixture used)
sizing65
Act of
applying
preperatory
layers

60

priming
preparing for
painting
sizing73
clear-coating (=
same as whiting74)
clear-colling (same
as whiting75)

plumeren; pramuren
met koleur beleggen
gronden
belymen (=applying
glue)
planeren (=used for
applying paste)

bestreichen (with ground)
anstreichen (with glue, oil
ground)
gründen (=applying
prep.layers)
überziehen
aufstreichen (oil ground)

witten (= chalk/glue

weissen (=applying

fonds66
apprêt67
enduit68
enduit imprimé69
enduit préparatoire70
impression71
imprimeure72
imprimure
imprimer (=apply
aqueous/oil ground,
or glue layer78)
appliquer
faire les premières
couches
preparer
étendre

‘cloth’ refers to a primed canvas, according to both the Excellency of the pen and pencil 1668: 92 and to
Dossie 1758: 202-3.
61
Nieuwen verlichter 1777: 167-8.
62
Hampel 1846: 22-5.
63
Piles 1684: 62-3; Pileur d’Apligny 1779: 52.
64
Bouvier 1827: 563.
65
Used only by Vibert carrying this meaning. Vibert 1892: 186-8.
66
De Piles 1673: 215-8; Pileur d’Apligny 1779: 52.
67
Boutard 1826: 36; Montabert 1829, vol 9: 164.
68
Montabert 1829, vol 9: 164.
69
Diderot 1788-91, vol I: 309.
70
Montabert 1829: 152.
71
Boutard 1826: 371.
72
Dictionaire universel 1732, vol. 1: 594.
73
Tingry 1804: 491.
74
Dossie 1758: 203.
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Category

The size
layer

Ground
layers,
including
pigmented
isolation
layers

Act of
applying an
isolation
layer
Act of
pumicing

English
whiting (=applying
chalk/glue)

Dutch
application)

German
chalk/glue76)

French

encoller; encoler;
coller

size (= animal glue)

lijm

leimtrencken (=applying
glue77); leimträncken
überstreichen (with glue)
Leim; Leimwasser

paste (= flour
paste)
starch

pap van meel (= flour
paste)
styfzel; stijfsel;
styfsel

Kleister (=flour paste or
starch)
Leim aus Stärke oder
Mehl80
Mehlpappe 81

grond
laag
plamuersel (=
chalk/glue)
plamuursel
(=chalk/oil82)
plumuur
primuersel
(=imprimatura)83

Grund; Grundirung;
Grundfarbe;
Grundirfarbe; Grundlage;
Farbenlage (=ground
layer)
Anstrich (=coat)
Oel-Farben-Grund, OelGrund; Oelgrund

priming79
ground
couch (= ground
layer)
coat
primer (most
commonly oil
bound)

whiting (=
chalk/glue layer)
brush over with… 87

preparation84; enduite
préparatoire
couche (=layer or coat,
glue or ground)
couleur à huile
imprimeure
imprimure en huille
(=oil ground85)
pâte (=oil ground
mixture86)

überstreichen (with oil88)
trencken89

coat of …
oiling over
pumicing

encollage; (enduite
de) colle; couche de
colle
colle de farine

pruymen; puymen

bimsen; schleifen;
abschaben; abschleifen

passer une couche
d’huile
poncer; passer un
pierre de ponce;
frotter avec la pierreponce, adoucir

75

Field 1850: 153.
Félibien 1676: 47-10; Dictionaire universel 1732, vol. 1: 594; De la Hire 1730: 708-9; Bouvier 1827: 580.
76
‘Liber Illuministarum’ c. 1500: 106v transcribed in Bartl et al. 2005: 182-3.
77
‘Liber Illuministarum’ c. 1500: 100v-102v transcribed in Bartl et al. 2005: 172-4.
79
Referred to with this term in Smith 1756: 58 and Field 1835: 213.
80
Bouvier 1828: 428-30.
81
Hundertpfund 1847: 127-9.
82
Simis 1801, vol. 1: 158.
83
See paragraph 3.1.5 for a discussion of the meaning of this term.
84
Bouvier 1827: 571-2.
85
Lebrun 1635 (transcribed in Merrifield 1849 (1999): 820-1).
86
Bouvier 1827: 571-2.
87
Dossie 1758: 203.
88
Leuchs 1829: 549.
89
‘Liber Illuministarum’ c. 1500: 107v transcribed in Bartl et al. 2005: 184-5.
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Sometimes it is difficult to distinguish in cross sections between a layer belonging to the
preparatory system and a local underpainting, because underpainting may cover (nearly)
the whole paint surface, and only be distinguishable from a ground layer by the
graduations of colour present. This would certainly be the result of the instructions in
Reeves and sons’ amateurs’ and artists’ companion (1852). It advises to apply a graduated
tone, light in the sky but more pronounced in the foreground.90 A careful description of
the characteristics of the layer is particularly important in such cases.

varnish
.
paint layers
isolation layer
2nd ground layer (3rd etc.)
intermediary isolation layer
1st ground layer
size layer

preparation
or
preparatory system

painting support:
canvas, panel,
etc.

Figure 3.1

Schematic overview of layer build-up of an easel painting

Note: a ground layer is a layer of a homogenous composition. It may have been applied at once, in
one application, or it may consist of multiple applications of the same composition. The preparation
may only consist of some of the layers mentioned.

Although many historical and modern authors use the term ‘ground’ to describe all the
layers of the preparation of the support, including size and isolation layers, this does not
do justice to the possible presence of less obvious layers such as the size and unpigmented
isolation layers. Instead the terms ‘preparation’ or ‘preparatory system are used in this
thesis to describe the complete layer package, and the term ground only to refer to layers
of pigments/fillers in a binder. The fact that historically the meaning of the term ‘ground’
varies, is another reason to avoid it in this context (see Table 3.1). In the Groot
schilderboeck of De Lairesse (1707) the word ‘ground’ carries a number of meanings. It is
used to describe a preparatory layer applied to the whole of the support, to describe local
areas of colour, but also to describe the sections into which a picture plane is divided, for
instance the foreground and background.91 The anonymous Practical Treatise (1795) uses
the term ‘ground’ to describe locally applied colour patches that serve as a basis for

90

See Carlyle 1991, vol. 1: 284-7 and Carlyle 2001: 209-212 for a discussion of Reeves and sons’ instructions
and similar painting methods advised in nineteenth century British manuals. Van Hout 2008: 58 provides
examples of seventeenth century paintings where similar broad local underpaints were employed.
91
See De Vries 2011: 207, also De Lairesse 1707 (edition 1712): 328-331
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certain passages in painting, a use that would be more precisely described as local
underpainting.92
A similar use of the Dutch term ‘grond’ to describe applications of a base tone to certain
painted areas is noted in the seventeenth century anonymous manuscript in the Frans
Hals Museum (c. 1650), which advises to apply an area of cheaper lead white below areas
to be painted with high quality lead white.93
In French sources, similar confusing use of terms is evident (see Table 3.1). The term
‘fonds’ can be used to describe either the support, the support including the preparatory
layers, only the preparatory layers or local underpainting.94 In its meaning as preparatory
layer, it would be analogous to ‘impression’, used in Diderot & d’Alembert’s Encyclopedie
(1788-91).95
The French term ‘apprêt’ also carries different meanings. Boutard (1826) explains ‘apprêt’
as ‘preparation that one applies to the surface of copper, canvas, wood, or masonry on
which one desires to paint a picture’. He writes that ‘the apprêt generally consists of a
layer of glue and several layers of paint, either in oil, or in distemper’.96 De Montabert
(1829) uses the term to describe ‘a layer that serves to complete the polish [of the
support], and which contributes at the same time to the beauty and conservation of
colours’.97
3.1.1 The purpose of the preparatory system
Armenini (1587) calls the ground or preparation the ‘bed [that] is required as
reinforcement for the other colours’.98 De Piles (1684) writes that the ground serves to
equalize the support,99 Beurs (1692) that the ground makes the picture plane smooth and
suited to receive the paints.100 Grace (1881) explains that the application of preparatory
layers on canvas is required because of ‘the totally absorbent quality of canvas, and the
more or less partial transparency of oil colours’. The preparation will ‘prevent the painting
sinking into the canvas’.101 The fact that many preparatory systems are recommended as
never cracking, signifies that cracking is considered an important issue.102 Suppleness is a
quality mentioned to advertise certain preparations, especially for flexible supports such
as canvas.103 Vibert (1892) explains that towards the end of the nineteenth century, the
fact that paintings travel more makes suppleness so important that ‘suppleness is now the

92

Practical Treatise 1795: 94-5.
‘Receptenboeck’ c. 1650-1700, Frans Hals Museum: 1 [143, counting from previous section].
94
For instance see Watelet, Nouveau dictionnaire de peinture, Paris: Prault, vol 2, 1792: 341.
95
Le Pileur d’Apligny 1779: 52; Diderot and d’Alembert 1788-91: vol 1: 309.
96
Boutard 1826: 36; 371.
97
De Montabert 1829, vol. 9: 152-3.
98
Armenini 1587 (transalted in edition Burt Franklin 1977: 192): 124-5 ‘un letto cosi per cagione dell'aiuto de
gli altri colori’.
99
De Piles 1684: 62-3.
100
Beurs 1692: 20.
101
Grace 1881: 86.
102
Cracking of preparatory layers is discussed by for instance: Bate 1633 (1654): 167; Pacheco 1649
(translated inVeliz 1986: 68); Symonds 1650-52: f. 98v (quoted in Talley 1981: 197); Salmon 1672: 178;
Valuable secrets 1775: 133-5; Anonymous, Golden Cabinet 1793: 112; Fielding 1839: 81-2.
103
For example: De Mayerne 1620-44: 5; Bouvier 1827: 570-1.
93
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chief property considered in its [=prepared canvas] manufacture’.104 Vibert has a clear
idea of the duties of the preparatory system:
[a preparatory system must be] sufficiently supple to lend itself to the peculiarities of the
painting, as it contracts when drying, and yet it must be of sufficient resistance to preserve
the painting from too sudden movements of the support. It should absorb the excess of oil
and varnish which comes to it from the painting, and it should reject all which might
penetrate through the support. In short, compelled to obey the slightest caprices of the
one and to resist all the attacks of the other, it is required from it, as from all servants, to
be equal to the occasion.105

3.1.2 The size layer
The first layer that may be applied to the support can be a size or sizing layer. The
Merriam Webster online Dictionary (accessed January 2013) notes that the word size is
used to describe a layer applied to stiffen or fill pores in different surfaces.106 As a general
rule, size layers do not seem to contain pigments or fillers; however small additions of
pigments that render the layer distinguishable from the support are mentioned in some
sources (see Chapter 6). Confusingly, in the English translation of Vibert (1892) the term
size is used as synonymous to preparatory system.107
The function of the size layer is discussed in detail in Chapter 6. Size layers are not
required for metal supports. Hampel (1846) even warns against their use, since applied to
metal supports their often hygroscopic nature is considered to promote corrosion.108
3.1.3 The ground layers; fillers and pigments
In this dissertation, the term ground is reserved for those layers of the preparatory system
that consist of pigments or fillers in a binder.109 The distinction between pigments or fillers
lies in the function of the particles. Fillers function mainly to provide bulk, although they
may also influence rheological behavior, whereas pigments consist of particles that have a
distinct effect on the layer’s colour. Sometimes a material is both a filler and pigment.
Pigments may provide bulk if present in large quantities. And vice versa, fillers may codetermine the colour of the ground. For instance chalk is sometimes used by itself with a
104

Vibert 1892: 100.
Vibert 1892: 96-8.
106
http://www.merriam-webster.com/dictionary/size, accessed 28-1-2013.
107
Vibert 1892, see for instance: 96-7. This was commented upon earlier by Carlyle 1991, vol. 1: 244; Carlyle
2001: 175.
108
The corrosive effect of water is not mentioned in historical recipes before Hampel (Hampel 1846: 26-7).
Earlier references to the preparation of copper plates do not warn against size layers but just advise the
application of oil or varnish based preparatory layers instead. see Appendix 8.
109
The term ‘binder’ has been chosen since its alternative ‘vehicle’, is nowadays used mainly in paint
technical literature, while ‘binder’ seems to be preferred in a wider circle. ‘Medium’ in nineteenth century
British sources referred to a ‘material intended to modify paints formed of pigments ground in oil’, as can be
read in Carlyle 1991, vol. 1: 141; Carlyle 2001: 101.
105
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binder. In that case it provides both bulk and colour. At other times it is mixed pigments
such as lead white and brown pigments, which determine the colour, while the chalk itself
only plays a minor role in the determination of the colour.
Historically, the term ground frequently carries the same meaning as it has in this
dissertation, besides the more general use of the term ‘ground’ that has been discussed
above. The term is used both for aqueous and oil-bound preparatory layers.110
In seventeenth century sources written in English, oil-based ground layers applied to
canvas are often described with the term priming.111 The act of applying a preparatory
layer is referred to in historical recipes as priming.112 ‘The art of painting in oyle’ (1664)
makes a distinction between ‘whitening’ and ‘priming’, the first term being used to
describe the application of aqueous layers that contain chalk and the second term
reserved for oil-based pigmented ground layers.113
In later British recipes it is evident that this term is also used to describe aqueous layers.
This is the case for instance in Dossie (1758),114 De Burtin (in the English translation of
1845)115 and Field (1850), who use the term to describe both oil-bound and aqueous
preparatory layers.116
In this dissertation, the term priming is restricted to primer, by which is meant a
professional occupation or the person who applies the preparation layers to painting
supports.
A ground layer may have been applied in one or more coats, which is synonymous with
applications. A coat is the term used to describe each application, this is a similar meaning
as the term carried in historical recipes (see Table 3.1).117
No matter whether one or more coats have been applied, if the composition is the same,
it is called a single layer or a single ground in this dissertation. This terminology decision
has been made because multiple coats of the same composition cannot always be
distinguished in cross-sections; if individual coats are called for, the layer will be described
as a ‘single ground consisting of multiple coats or applications’. Double or triple grounds
consist of two or three layers of a different composition.118
3.1.4 Isolation layers
Isolation layers may be encountered at different levels of the preparatory system. The
term isolation layer is used to describe non-pigmented layers of binder that are applied
with the intention of isolating the underlying layer from subsequently applied layers or to
provide a more even saturation of the surface in view of the application of subsequent
110

for instance see Sully 1809-71: 019 for use of the term to describe aqueous layers.
for instance: King 1653-57: 48, ‘Art of painting in oyle by the life’ 1664: 94-5, Stalker and Parker 1688:
54.
112
For instance in: Furetière 1690, vol. 2: no page nrs, entry ‘imprimer’, Compendium 1808: 67.
113
Anonymous, ‘Art of painting in oyle by the life’ 1664: 97.
114
Dossie 1758: 203-4 used the verb ‘priming’ to include a layer of animal glue and chalk.
115
De Burtin 1845: 276.
116
Field 1850: 153-4. Confusingly, Smith (1756: 58) refers to a size layer with the words ‘when your first
priming is dry’.
117
Although more frequently the term ‘layer’ is used to describe several applications of the same composition.
118
This naming system was introduced in Witlox and Carlyle 2005.
111
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layers. This definition of isolation layer would include the size layer, which isolates the
support from the ground layers. However because of the special nature and position of
the size layer, it is described separately in the present context.
3.1.5 The ‘Imprimatura’, the ‘primuersel’, the ‘imprimeure’ and the ‘priming’
Some historical and modern authors use the term isolation layer to describe pigmented
layers. However, both in historical recipes and modern literature, the term imprimatura is
more often used in this context. The exact connotation of this term varies with different
authors and in different languages.119 Some modern authors reserve the term to describe
thin, semi-translucent oil-bound layers applied to a wooden panel first prepared with a
chalk and glue ground.120 For instance Bergeon (1986) writes: ‘the imprimatura is a greyish
layer summarily spread with a large brush and which lets the white ground show
through’.121 In this position, the layer is supposed to saturate an absorbent chalk and glue
ground layer, thus facilitating the application of subsequent oil-bound paint layers by
preventing the sinking-in of these oil-bound paint layers, while simultaneously providing a
base-tone.
Bergeon’s definition of the imprimatura is likely to have been based on the one provided
in the famous Schilderboeck by Van Mander (1604), who describes the imprimatura, or
‘primuersel’ as a semi-translucent layer through which the underdrawing remains
visible.122 This use of the term however does not seem to be universally applied in the
sources studied for this dissertation. In general, authors use the term imprimatura in a
wider sense that also includes opaque oil-based ground layers. This is true in particular for
Italian authors. Vasari (1550) uses the term to describe an oil-bound second ground layer
that is applied on top of a first aqueous gesso ground,123 The anonymous Introduzione of
1821 writes that the imprimatura is a ‘layer of colour, that is given to canvas, wood, to
gesso, to copper, or to other materials, on which one wants to paint’.124
Also historical recipes in French and German sources seem to generally employ the term
imprimatura in a wider sense. ‘Imprimeure’ means preparatory layer in publications by
Félibien (1676) and Dupuy du Grez (1699).125 It follows from the verb ‘imprimer’, used to
signify the application of both glue- and oil-bound priming layers, whereas De Mayerne,
writing much earlier in 1620-44, uses the term only for oil-bound ground layers.126 The
fact that the German equivalent ‘imprimiren’ can also carry a wider meaning is clear from
Dauw’s explanation (1755): ‘one says, to prime (‘imprimiren’) a cloth or other things for
119

See for a discussion of the different uses of the terms ‘imprimatura’ and ‘primuersel’: Van Hout 1998: 199226. In Van Hout 2008: 58, the author also uses the term also to describe a toning layer that is not applied to
the whole of the support, or which colour can differ according to the area of the painting. Van Hout writes that
in those cases the imprimatura functions as ‘a broad local underpaint’.
120
See for instance Noble 2004.
121
A note shows that Bergeon is aware that the colour may vary. Bergeon 1986: 38, note 39. See also Koller
1984: 351 for a discussion on imprimaturas.
122
Van Mander 1604: 47v, 48r . Vandivere concludes on the basis of the examination of paintings and based
on reconstructions of imprimatura layers that Van Mander refers to a ‘specific kind of intermediate layer with
particular qualities’ and furthermore states that other fifteenth and sixteenth century artists used intermediate
pigmented layers that do not follow Van Mander’s description to the letter. Vandivere 2011: 7.
123
Vasari 1550 (1568): 52.
124
Introduzione 1821: 157.
125
Félibien 1676: 409-10; Dupuy du Grez 1699: 243-4.
126
De Mayerne 1620-44: 5; Ms. Sloane 1990: 78-9 [page numbering uncertain].
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painting, when one first applied the paints, which serve as a ground for the painting,
which is made on top’.127 The use of the term ‘priming’ in British sources has been
discussed earlier.
In this dissertation, the term imprimatura is used in the wider sense, independent of the
layer’s translucency or opaqueness.

3.2

Applications to the reverse of the support

Historical recipes describe applications to the reverse of supports of layers that are similar
in nature to ground layers. Such layers are called reverse side applications in this
dissertation. The motives for their application to panel lie in prevention of warping and of
woodworm, although in some cases they may also have an aesthetic role. Reverse side
applications to canvases only appear in the late eighteenth century and in nineteenth
century recipes.128

127

Dauw 1755: 509.
See Chapter 10 for detailed information on the role of reverse side applications in protecting panel and
canvas from chemical alterations and mechanical damage.
128
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‘
Figure 4.1

Folio 62v of the manuscript of Cennini’s ‘Libro dell’arte’.

Photograph: © Biblioteca Medicea Laurenziana, Florence. Manuscript available through
http://teca.bmlonline.it
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Now we come to the business of working on anconas1 or on panel
Cennini c. 1400, translation Thompson 19602

This chapter discusses the materials and layer structures of preparatory layers for oil
painting before the year 1550 as it has been presented in earlier research. It serves as a
background for the main period that is investigated in this dissertation.
As stated in Chapter 2, only a relatively small number of recipes is available from before
1550 (see Appendix 4 for an overview of recipes from this period). The fact that a large
number of these recipes has been written in Italy, restricts the data that apply to the main
subject of this dissertation even further. Notwithstanding the scarcity of available
historical recipes, it is important to provide an overview of current knowledge on the
topic, since the developments that take place before 1550 continue and, as will be shown,
influence more recent recipes for preparatory layers.
Fortunately, early Northern European oil painting has received considerable attention
from both (art) historians and scientists, which has led to a considerable amount of
technical data being available for this period. As described in the introduction, nineteenth
and early twentieth century research has paid particular attention to developments in oil
painting in the circle around the Van Eyck brothers and to the influence of their paintings
on Italian artists. Published research on this topic includes transcriptions of a number of
historical recipe books, many of these of Italian origin, in efforts driven at least in part by a
desire to develop clarity about the ‘introduction’ of oil painting.3
A considerable amount of analytical data have been published on the Flemish Primitives.4
The techniques employed in the earliest Italian paintings in oil executed on canvas, have
1

The Italian term employed is anchona. Lara Broecke, who is currently preparing a new English translation of
Cennini, explains that: ‘there is no real equivalent in English and the Italian meaning isn’t very well defined
either’.. She writes that the term ‘does not appear in the Voce Crusca [=dictionary of the Italian language by
the Accademia della Crusca. remark Stols-Witlox] in the 5th edition (1863-1923) where it is defined as a
painted panel for an altar, usually shaped towards a point at the top’… however that the term ‘has also been
used in some part of Italy for a diptych’. Broecke notes that others align ancona closely with the word icon’.
She concludes that all we can say with certainty is that ‘it’s something slightly more complex than simple
‘panel’, although the complexity can be manifested in many different ways in different times and places’.
Many thanks to Lara Broecke for this information. (email correspondence, 26-10-2013.)
2
Cennini c. 1400, edition Frezzato 2003: 142-3. Translation Thompson 1960: 69.
3
See Nadolny 2003 and Nadolny 2005 on this topic, as well as Brinkman 1993. Roy 2000 and White 2000
discuss the reception of Vasari’s theory and research regarding its veracity, by nineteenth and twentieth
scientists.
4
From the early 1950s on, when consistent, long-term research into art historical as well as technical aspects
of the Flemish primitives was initiated by amongst others Roger Marijnissen, Paul Coremans and Jean
Thissen at the Brussels ‘Centre National de Recherches ‘Primitifs Flamands’’, a number of this center’s
publications have included descriptions of technical examinations, for instance in the series ‘Contributions à
l’étude des Primitifs Flamands’ (first volume published 1952), and in the corpus of Flemish primitives.
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been described in publications that focused both on documentary research, including
recipe research, and on scientific analysis.5 Together with the more dispersed information
available on other historical recipe books and in combination with other studies on
different aspects of preparatory layers for oil painting in North West Europe before 1550,
this data provides enough information to allow for a discussion of the main developments
during the 150 years directly preceding 1550. As a recent investigation by Spring and
Higgitt (2006) has demonstrated that chemical interactions between the oil binder and
pigments in the paint or ground films may in earlier investigations have resulted in false
positives for proteinaceous binder additions, special care must be taken with early
identifications of emulsion binders.6
Although this dissertation focus on North West Europe, the present chapter also deals
with developments in Italy. This is necessary, since, as will become clear, modern
literature discusses the influence both areas have had on each other’s development. Prior
research generally states that Medieval oil painting on panel in Northern Europe has
influenced a transition from tempera to oil painting in Italy. Converesly the introduction of
oil painting on canvas, which is described as having taken place in Venice, is considered to
have spread through Europe, reaching North West Europe later.7
Developments in the colour employed for preparatory layers are described separately at
the end of the present chapter.

4.1

Preparatory layers for wooden panels, c. 1400-1550

While earlier research (see below) has not found any evidence to indicate that oil paint is
employed on canvas prior to the late fifteenth or early sixteenth century, the use of oil
binding media on panel has been documented much earlier.8 Analysis of the scattered
evidence that remains, has led to the conclusion that oil binding media may have played
an important role in Northern Europe throughout the Middle Ages.9 Dunkerton et al.
(1991) even suggest that oil was the ‘indigenous panel painting medium’ in medieval
Important contributions to the present-day knowledge about the painting techniques of the Flemish primitives
are the descriptions of paintings that appear regularly in the National Gallery Technical Bulletin. Volume 18
of this Bulletin is devoted solely to Flemish primitives and includes the results of the analysis of 45 paintings
(Campbell, Foister and Roy 1997). In 1998, Mund and Stroo (eds.) published: Early Netherlandish painting
(1400-1500): a bibliography (1984-1998), volume 8 of the Contributions à l’étude des Primitifs Flamands,
Brussels: KIK/IRPA. These are just a few important contributions. References in Chapter 4 will concentrate
on the most recent publications relevant to the present context. Focus lies only on those publications that
provide evidence for their statements about the characteristics of preparatory layers, leaving aside those
publications that do not substantiate claims about materials and techniques with references to specific
information sources in the form of recipes or technical examinations.
5
For instance Bomford et al. 1989 (1996); Dunkerton et al. 1991; Martin et al. 1992; Dunkerton and Roy
1998; Löhr and Weppelmann 2008.
6
See Spring and Higgitt 2006
7
See for more information on the cultural and political boundaries and cross-currents in the period preceding
Van Eyck for instance: Kemperdick and Lammertse 2012; see Aikema and Brown 1999 for information on
trade and cultural crosscurrents between Venice and Northern Europe; see Nuttall 2004 about the influence of
Flemish artists on connections between artists from Florence and Flanders in the period 1400-1500.
8
Examples will be provided below.
9
Colman 1960; Plahter and Wiik 1970; Plahter 1984; Tangeberg 1984; Straub 1984; Dunkerton et al. 1991;
Brinkman 1993; Billinge et al. 1997; Massing et al. 2003; Plahter 2004; Binski et al. 2011; Hermens and
Townsend 2012.
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Northern Europe and egg tempera only a temporary fashion during the fourteenth
century.10 In recent years, an increasing number of publications have appeared that
document the use of oil binders in Medieval painted altars and polychrome sculpture.11
Whereas recent publications suggest a more important role for oil in Northern Europe,
published results of scientific analysis lead to the conclusion that in Italy, egg tempera was
the most important binder employed in panel painting until at least 1400.12 However as
Nuttall (2004) writes, oil was used in Italian workshops throughout the middle ages for
other purposes (mordent gilding, varnishes, translucent glazes on metal leaf and some
glazes in tempera paintings).13 Therefore knowledge of the basic properties of oils and of
the preparation of oils for painting was present.
Evidence shows that the role of oil binding media in Italy increased during the fifteenth
century. Dunkerton (1996), who together with her colleagues from the National Gallery in
London has published widely on Italian painting techniques, describes the use of mixed
techniques: oil and egg were sometimes combined within a single paint, they were used in
alternate layers, or were combined within one painting but used in separate areas.
Dunkerton for instance describes the use of opaque aqueous underpainting covered by
transparent oil-based glazes. The earliest Italian example she has located that
demonstrates such techniques is thought to date from the 1420s.14
Dunkerton believes that the growing role of oil as a binder is the result of Flemish
influence and mentions Flemish paintings that were on show in Italy, Flemish artists
working in Italy and Italian painters travelling north as important stimuli for the transition
from tempera-based techniques to oil-based painting.15 Also Nuttall (2004) describes a
growing influence of Flemish models in Florence from about 1460 onwards, even though
she notes a reluctance of Florentine painters to abandon traditional tempera painting
techniques. Nuttall observes that the Florentine artists of the second half of the fifteenth
century attempted to create effects similar to those observed in Flemish paintings ‘within
the existing technical disciplines’.16 Dunkerton’s description of the techniques employed in
the paintings investigated at the National Gallery London convincingly supports the theory

10

Dunkerton et al. 1991: 193.
For example: 14th century polychrome sculpture decorated with oil-based polychromy is found in England:
Wrapson on the ‘Westminster Abbey Sedilia’. (Wrapson 2006: 129). Data on the fourteenth century
‘Thornham Parva altarpiece’ is published in Massing et al. 2003, and on the use of oil binders the thirteenth
century ‘Westminster Retable’ in Binski et al. 2011. The use of oil binding media in Medieval Scandinavian
poplychrome sculpture and altarpieces was discussed by Plahter and colleagues. For instance: Plahter and
Wiik 1970; Plahter 1984; Tangeberg 1984; Plahter 2004. (White 2000: 102-103) provides an overview of
early examples of oil painting.
12
Dunkerton 1996, Bomford et al. 1996 (first published 1989).
13
Nuttall 2004: 162-3.
14
She remarks that the number of works examined (70) was limited. Dunkerton 1996: 29-34. Elsewhere
Dunkerton expresses the fear that due to the low number of works having survived, the question of the
transition from mainly tempera painting in Italy to the use of mainly oil as a paint binder for easel paintings
may never be fully resolved. Dunkerton et al. 1991: 197
15
Dunkerton et al. 1991: 197-9. Travelling artists are discussed both by Koller 1984: 222-3, Dunkerton et al.
1991: 198. Nuttall discusses the interest of Italian collecters in paintings by Van Eyck, how motives depicted
by Van Eyck found their way into Italian paintings and mentions Italian copies of works by Van Eyck. Nuttall
2000: 169 etc.
16
Nuttall 2004: 170-174.
11
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that the transition to oil painting in Italy was gradual and that even by the beginning of the
sixteenth century it ‘was far from complete’.17
As will be seen, paint analyses and historical recipes demonstrate that in Italy, both the
transition from mainly tempera painting to oil painting and the introduction of oil painting
on canvas went hand in hand with developments in the layer build-up of preparatory
layers and with the introduction of different materials. This suggests that these
developments were related to the use of oil as a binder. The next paragraph will discuss
these innovations in preparatory layers.
4.1.1 Preparatory systems for panel paintings during the fifteenth century
Historical recipes compiled in the published research18 in combination with analyses
published by Straub, support the assumption that the grounds used in Medieval tempera
painting were commonly bound in glue.19 It is generally accepted that North of the Alps
these glue-bound grounds contained mainly chalk (CaCO3) as filler, whereas in Italy
gypsum (CaSO4.nH2O) was the predominant filler.20 Scientific analysis has shown that in
Portugal and Spain both gypsum and chalk were employed.21 It has been concluded that
the occurrence of both types of fillers was dictated by local availability, a hypothesis that
is supported by several authors who analysed the paintings of a number of Dutch artists
working in Italy and showed that in their Italian paintings, these artists make use of
gypsum grounds.22 Fernandes Pombo Cardoso (2010) however in her study of grounds on
Portugese baroque altarpieces comes to a different conclusion regarding the occurrence
of chalk and glue preparatory layers in Portugal. She questions the conclusions of earlier
authors that artists only employed of local materials, rather she remarks that some of the
panel paintings on which chalk grounds are found have strong ties to Flemish practice,
which implies that established tradition with a specific material outweighs local
availability.23
The calcium carbonate most frequently found in North European painting grounds is a
marine sedimentation product consisting of the skeletal remains of small prehistoric
invertebrate sea creatures. Microscopically small skeletal remains such as coccoliths and
foraminifers are an important feature of this type of chalk and may provide the possibility
17

Quote: Dunkerton 1991: 204. Dunkerton’s description of 15 th century Italian oil painting appears on pages
197-204.
18
See below for information on these recipes, see also Appendix 4.
19
Straub 1984: 155 etc. provides an overview of published analyses of medieval chalk and gypsum grounds;
more recent data is available in Christie 1988; Dunkerton et al. 1991; Martin et al. 1992; Billinge et al. 1997;
Veliz 1998; Santos Gomez et al. 1998; Hackney et al. 1999; Dunkerton et al. 1999; Kempski 2003; Noble
2004; Hendriks 2006a, 2006b.
20
Straub 1984, Dunkerton et al. 1991; Gettens, Fitzhugh, Feller 1993: 216 etc.; Nadolny 2008. Early Italian
example of calcium carbonate grounds are ca. 1260, Madonna statue, Lucca; Cimabue, Madonna with angels,
Louvre (Straub 1984: 156). Gypsum was analysed in the thirteenth century Westminster Retable, produced in
East Anglia, England. According to the authors, late Medieval paintings indeed show a general division
between the use of chalk North of the Alps and gypsum South of the Alps, however analyses of early
Medieval art shows more examples of the use of gypsum in North Europe (Binski and Massing 2011: 238).
21
Alves 1974: 51; Veliz 1998: 142-3, Bruquetas-Galán 2002; Santos Goméz 2005.
22
San Andrés et al. 1997: 92. The same trend has been noted during the sixteenth century (Van de Graaf
1962: 471-472) and the seventeenth century (Plesters 1968: 263).
23
Fernandes Pombo Cardoso 2010: 96-104, 106-108.
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to determine its geographical origin.24 Calcium carbonate also appears in nature as
precipitated limestone. However according to Straub (1984) and Dunkerton (1999) its use
seems to have been less common than the marine sediment. Examples are known of the
use of dolomite (mixture of CaCO3 and CaCO3.MgCO3) in Medieval Burgundy, Bohemia and
Poland and in the Alpine regions, where it was mined locally.25 Heydenreich (2007) in his
research on Lucas Cranach concludes that this artist used mainly local limestone, since
only in a few panel paintings the remains of fossils were found.26 Goldberg (1998) writes
that in Dürer’s paintings, different calcium carbonates were used. Whereas some grounds
were prepared with sedimentary chalk, chalks in other paintings show characteristics that
point towards the use of rehydrated burnt calcium carbonate-containing rock or eggshells.27 In German chalk and glue grounds, additions of gypsum or even of lead white to
the chalk have been found.28 In contrast to gypsum, chalk does not require as much pretreatment to prepare it for use in a ground. After collection, it was probably just washed
and slaked to remove impurities and then mixed straight with animal skin glue.29
Whether wooden boards were generally sized before ground application remains
uncertain because of a lack of analytical data. The Bavarian ‘Liber Illuministarum’, or
‘Tegernsee manuscript’ (c. 1500) advises to soak the wood in glue three times before
ground application.30 In some cases the support was covered with a layer of cloth or
parchment, alternatively plant fibres. This preparatory step is not described in
contemporary North European recipes,31 but Skaug (2008a) identified canvas, parchment
and fibrous coverings on North European panel paintings dating from this period.
Although Skaug remarks that much more research is required, he tentatively concludes
that results so far seem to indicate that before 1500, North European artists most
commonly employed strips of canvas or fibre to cover the joints of the boards, whereas in
Italy more examples are found of panels covered completely with one or more canvas
layers. Skaug furthermore writes that after 1500, such local differences were no longer
apparent and notes that in general after that date, only fibres were used to cover the
joints.32
24

Gysau 2005: 22-25.
Straub 1984: 155, Dunkerton 1999: 217; Billinge et al. 1997: 22.
26
Heydenreich 2007: 93.
27
Goldberg et al. 1998: 60-1.
28
Straub 1984: 156.
29
Unfortunately hardly any fifteenth century North European recipes seem to have survived. For that reason,
the much earlier treatise written by monk Theophilus is often cited in this context. Although probably written
in the eleventh century, his descriptions are commonly considered to still apply to fourteenth century panel
preparation. In the absence of other sources, his recipe for a ground preparation for panels on altarpieces or on
doors is included here. Theophilus advised the use of burnt gypsum or of chalk to prepare panels. His recipe
for a calcium carbonate ground specified grinding the calcium carbonate with water and adding animal glue.
The mixture was applied up to three times onto the panel which had been covered with untanned, de-haired
horse skin. Each layer was applied more thickly than the earlier. After ground application, the surface was
scraped with ‘Schachtelhalm’(reeds or rushes).Theophilus 11 th century and later (edition London; John
Murray 1847): 22-3.
30
‘Liber illuministarum’ c. 1500, transcribed by Bartl et al. 2005: 182-3. Research by (Witlox and Carlyle
2005: 520) compared 17th-19th century recipes for panel preparation and canvas preparation and showed that
although for canvas preparation size layers are mentioned in a large proportion of the recipes, size layers are
frequently omitted from panel preparation recipes.
31
Coverings were described by Cennini. Cennini c. 1400 (edition Frezzato 2003): 144.
32
Skaug 2008a: 24-9. See below for a discussion on the application of coverings in Italian panel paintings.
Skaug describes the use of different types of whole or partial coverings on panel paintings from Italy,
25
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Dunkerton et al. (1991) note that the Flemish and German chalk and glue grounds they
investigated only rarely matched the greater thickness of Italian contemporary grounds.
The authors relate this difference to the quality of the support, Italian panels (often
poplar) having more defects and a rougher texture than the woods typically used in
Northern Europe (oak, lime).33 Also the fact that full coverings were more common in Italy
than in North European examples is possibly be related to the quality of the wood.34
To prevent both gypsum and chalk and glue grounds from absorbing too much tempera
paint binder, un-pigmented isolation layers are suspected to occasionally have been
applied to grounds intended for tempera painting. This is supported by the fact that the
the Bavarian Liber Illuministarum (c. 1500) advises against their application to areas that
would be gilded, probably because such layers would increase the hardness or brittleness
of the ground and would therefore hinder the burnishing of gold leaf.35
Oil paint application on an unsaturated glue-bound surface is more troublesome than on a
more binder rich, saturated surface.36 Therefore isolation layers seem to have played a
more important role in paintings executed in oil. Furthermore, uneven absorption of the
paint binder can potentially be problematic when using the transparent oil-based glazes so
typical of early Flemish and German oil painting, more so than when using opaque
tempera paints.
The theory that non-pigmented oil, glue or oleoresinous isolation layers are a common
feature of early oil painting is supported by several modern authors describing fifteenth
and sixteenth century Middle and North European oil painting practice, who observed
such layers in paint cross sections.37 However it must be noted that the thinness of the

Norway, Sweden, Denmark, England, Bohemia, Germany, Austria, Switzerland and Spain (Skaug 2008a: 245). Billinge et al. 1999: 20-1 mention the presence of full coverings on a number of German fifteenth century
panel paintings. Whereas during the fifteenth century full coverings were described and found on paintings,
the few available sixteenth century recipes describe only strips of canvas or fibres. (Skaug 2008a reports a
general preference for fibres applied across the joints ). For instance (Borghini 1584 (edition 1730): 135-6))
advised to apply hemp fibres or strips of old canvas to the wooden support before smoothing the support with
an iron scraper and applying a ground.
33
Dunkerton et al. 1991: 164. Indeed, Cennini advised to fill defects with a mixture of strong animal glue and
sawdust and then smooth them with a knife (Cennini c. 1400, edition Frezzato 2003: 142-3). Case studies
from paintings confirm that some panels were repaired before the ground was applied. Uzielli reports that in
Mediterranean countries, large boards sawn from the poplar tree usually contained some faults, even if very
high quality wood was used (Uzielli 1998: 116).
34
Skaug notes the exception of the London National Gallery Wilton diptych (c. 1395-9), which was painted in
Northern Europe but nevertheless has a full covering of parchment fibres. Skaug 2006: 195, note 75.
35
Bartl et al. 2005: 185, recipe 258. Billinge et al 1997: 23 describe the Tyrolean School Death of the Virgin
and Saints Ambrose, Exuperius and Jerome (circle of Master of Liesborn) as paintings that only have an
isolation layer in non-watergilded areas. Gifford et al. 2003 report the absence of the lead white pigmented
isolation layer present in painted regions from gilded areas of an anonymous early Netherlandish quadriptych
dated ca. 1400.
36
The fact that the absorbency of aqueous layers could be perceived as difficult was evident in a much later
recipe. Apparently Bouvier (1827) had noted that some painters needed to be convinced of the benefits of
aqueous –in his case starch-based– grounds: ‘If the sketch is a little more difficult to execute, this
inconvenience does not exist anymore in the second painting; because here the sketch serves as the oil
priming, and one paints on top with the same ease as on any other sketch: therefore the inconvenience is not
large, and the advantages are positive’. Bouvier 1827: 573-7.
37
Straub 1984: 166; Goldberg 1998, Heydenreich 2007: 98, Vandivere 2011.
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possible isolation layer combined with the absorbency of the ground makes a positive
identification difficult, even uncertain.38
Until recently, the capability of analytical techniques to identify the binder of generally
very thin isolation layers was limited. Therefore the amount of data on the materials used
in isolation layers is small.39 A complicating factor for the determination of the binder,
which should also be taken into consideration, is the mobility of binder components.
Reconstructions by Carlyle, analysed by Keune (2005), have shown that binder
components may become dispersed into other paint layers, even in the presence of
intermediary isolation layers.40
Pigmented isolation layers have been found on Northern European oil paintings dating
from as early as the thirteenth century, produced in Norway and England. These first
examples were of a whitish tone and consist of mainly lead white, thought to have been
bound in oil.41 Lead white is considered to have added to the ground’s luminosity, which
would have been important in the Early Flemish manner of painting that uses transparent
glazes and is described as having exploited the light reflecting properties of whitish
preparatory layers.42
During the period c. 1400-1550, the colours employed for pigmented isolation layers
diversified. Since a number of modern authors relate this development to contemporary
developments in canvas painting and describe colour developments in North Europe as
following from the introduction of coloured grounds in Italy, the topic of colour will be
discussed in more detail later, in Paragraph 4.3 of the present chapter, after an overview
of preparatory layers employed in Italian panel and canvas painting has been provided.
4.1.2 Preparatory layers for panel paintings in Italy, c. 1400-1550
As will be seen, fifteenth century Italian recipes for preparatory layers for panel still
mention the calcium sulphate fillers that were prescribed in earlier medieval recipes.
Recipes also describe the use of animal glue size layers and parchment or canvas
coverings.43 Skaug (2006, 2008a) identifies the use of different types of coverings on
38

Which is also commented upon by Billinge et al 1997: 23. Increased fluorescence and a transparent region
in a chalk and glue ground may be caused by the application of unpigmented isolation layers, but can also be
the result of penetration of paint binder into the ground or the result of a phase separation inside the
preparatory layers themselves. Carlyle et al. executed reconstructions based on a number of historical recipes
and with these reconstructions demonstrated that a chalk and glue ground was partially impregnated by binder
from the subsequent ground layer consisting of lead white in oil, which gave the chalk and glue layer the
appearance of a double ground layer. Carlyle et al. 2008a: 117-118. Similar absorption is noted in StolsWitlox et al. 2008: 85, 88 and in Vandivere 2013.
39
See Chapter 15 on streaky imprimaturas, which uses reconstructions as a means to obtain information on
such thin layers.
40
Keune 2005: 74.
41
Kempski, 2003: 150. The Westminster retable is dated late thirteenth century (Binski et al. 2011). The
Thornham Parva retable, produced in East Anglia, England, is dated c. 1335-40. In the Thornham Parva
retable the picture planes are covered with a chalk and glue ground, a subsequent underdrawing and
underpainting and an isolation layer of lead white in linseed oil (Bucklow 2003: 44).
42
See for instance: Straub 1984: 167; Dunkerton et al. 1999: 218; Heydenreich 2007: 99.
43
Cennini provided instructions for local repairs of knots and other irregularies. Both Cennini and the
anonymous fifteenth century ‘Bolognese manuscript’ describe the application of a glue size layer to the
scraped support prior to ground application. ‘Bolognese manuscript’ 15th century (transcribed in Merrifield
1849 (1999): 594-5); Cennini c. 1400 (edition Frezzato 2003): 142-3, 147. Cennini also mentions the
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panels dating from this period.44 Cennini (c. 1400) describes a preparatory system that
consists of multiple coats of gesso grosso followed by coats of gesso sottile (Fig. 4.1).45
Indeed such preparatory layers are identified on a large number of medieval Italian
paintings.46 Bomford et al. (1989) and Thomas (1995) both agree that ‘standard’ panels
may have been prepared by specialists in this craft, whose existence was mentioned in
contemporary sources. However Thomas quotes archival information that seems to
indicate that in some cases, especially for larger altarpieces with a non-standard format,
gesso application is performed by the workshop itself.47
On the basis of their scientific investigations Dunkerton et al. (1991) conclude that a
simplification in layer structure takes place during the fifteenth century.48 In a number of
cases the National Gallery London researchers find only single grounds, consisting either
of gesso grosso or sottile, gesso sottile mainly in areas North of the Appenines and grosso
South of these mountains. They furthermore note that some painters vary between both
types of gesso. Dunkerton et al. provide the example of Neri di Bicci, who leaves a written
record that states that he prepared one crucifix with grosso and another with a sottile
gesso.49 They report that in some paintings a combination of both types of gesso is
present within a single layer.50 According to Martin (1992), the Tuscan school of painting
forms an exception and continues producing grounds consisting of both the grosso and
sottile layers.51

application of a canvas ‘covering’ after sizing, before gesso application. It consisted of linen cloth soaked in
glue. Cennini c. 1400 (transcribed in Frezzato 2003: 144).
44
Skaug’s investigations identified linen, parchment and fibrous coverings on panels in Medieval Italy. They
were either applied below the ground or between ground layers. He concluded that their purpose was either to
reinforce and homogenize the whole of the support, or they were applied locally to weak areas like the joints
of planks or knots (Skaug 2006: 182-201; Skaug 2008a).
45
Two types of gypsum occur in nature: calcium sulphate dihydrate (CaSO4.2H2O) and anhydrite (CaSO4).
They are rather gritty and hard, but apparently can be used as fillers without processing. Burning (and slaking)
purifies them and makes them more suitable for the smooth grounds required for gilding. By burning calcium
sulphate dihydrate, associated water is driven off. This is the process employed to make gesso grosso. See for
detailed information on this process: Federspiel 1995; Zillich 1998; Santos Goméz 2008; Fernandes Pombo
Cardoso 2010. Cennini’s instructions describe steeping the gesso in water and state that this soft powder,
mixed with animal skin glue, was used for the gesso sottile. Cennini c. 1400 (edition Frezzato 2003: 145).
Although Cennini prescribes burned gypsum mixed with animal skin glue for the gesso grosso, analyses of
gesso grosso from Italian as well as Spanish paintings have shown that these layers can also contain mixtures
of anhydrite with hemi-hydrate and sometimes even dehydrate (Straub 1984: 156-7; Dunkerton 1991: 163,
Martin 1992: 82-92; San Andrés et al. 1997: 93-4). San Andrés suggests that these mixtures may result from a
partial re-hydratation of the gypsum that takes place over time (San Andrés et al. 1997: 98). It cannot be ruled
out that mixtures may be the result of fluctuating burning conditions in medieval ovens. Indeed this topic is
discussed by Fernandes Pombo Cardoso, who points out that such mixtures have longer setting times, which
creates a longer window in which the mixture may be used. Fernandes Pombo Cardoso 2010: 84.
46
Examples of early analyses are given in Bones 1954; Gettens and Mrose 1954. More recent descriptions are
available for instance from Straub 1984; Bomford 1989; Dunkerton et al. 1991.
47
Thomas 1995: 155-7; Bomford et al. 1989: 19.
48
Dunkerton et al. 1991: 163. It is interesting to note that also in descriptions of the paint layer build-up of
artists from the North Netherlandish Leiden school, Van Duijn et al. and Vandivere note simplifications in a
comparison of fifteenth and sixteenth century technique. They interpret them as sign of a transition to more
economical painting methods. Van Duijn et al. 2011: 104-110; Vandivere 2011: 7
49
Dunkerton et al. 1991: 163.
50
Dunkerton et al. 1999: 218. It cannot be ruled out that the mixture resulted from incomplete de- or rehydration during the preparation of the gypsum by burning and slaking.
51
Martin 1992.
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Air bubbles in the gesso preparation and scratches from scraping the panel after ground
application that are noted in a number of paintings, led Dunkerton and colleagues to
conclude that during the sixteenth century, grounds may have been applied less carefully
than before.52 Dunkerton et al. (1991) link the apparent simplification in layer build-up to
the gradual disappearance of gilding from paintings,53 which eliminates the need for an
absolutely smooth support. In a later publication the same authors point out that gilding
does not disappear completely and remains in use in some more traditional areas of Italy
and in Germany, as well as for specific details in paintings from other artistic centres.54
The gesso ground recipes provided by Cennini (c. 1400) and the fifteenth century
‘Bolognese manuscript’ do not reflect this simplification. Both sources mention a layer
build-up consisting of both gesso grosso and sottile. However it may be significant to note
here that both recipes appear to relate to tempera, not to oil painting.55 Filarete (Antonio
Averlino) (c. 1452-62) describes oil painting on panel. From his recipe it is not clear
whether the gesso consists of one or two layers, as the author does not pay much
attention at all to gesso preparation and application. He only states that after the panel
has received a gesso (‘ingessato’) and has been polished, a glue isolation layer and then a
layer of oil paint are applied before the support is considered ready for oil painting.56

4.2

Preparatory layers for canvas paintings, c. 1400-1550

Although canvas was employed for painting during the middle ages,57 oil binders were
apparently not used to paint on this support. Of the few remaining fifteenth century

52

Dunkerton et al. 1999: 218, Dietz et al. 2011: 91. Heydenreich notes a pattern of scratches in the ground
surface of some paintings by Cranach the Elder that appears to have been applied with a toothed plane
(Heydenreich 2007: 94). Bruquetas-Galán describes how some Spanish sixteenth century panel paintings
show cross-hatched diagonal scratches in the support that appear to have been applied deliberately, possibly to
increase adhesion of the ground layers to the wood (Bruquetas-Galán 2002: 222-4).
53
Dunkerton et al. 1991: 163-4.
54
Dunkerton et al. 1999: 220.
55
Cennini c. 1400 (edition Frezzato 2003): 142-3, etc. After his description of panel preparation, Cennini
describes gilding and tempera painting. It therefore appears that this recipe is connected to tempera painting.
According to Merrifield, who transcribed the sections relevant to art, the Bolognese manuscript does not
include any prescriptions for oil painting, although it does contain a reference to boiling oil. ‘Bolognese
manuscript’ 15th century (transcribed in Merrifield 1849 (1999): 594-5).
56
Filarete (Antonio Averlino) c. 1452-62, in Van de Graaf 1958 (Who takes his quote from Oettingen 1890:
461): 112.
57
The extent to which canvas was employed during the Middle Ages is difficult to establish due to the low
number of surviving works. If we would base our understanding on the number of paintings preserved in
public collections and on the attention medieval panel paintings have received in the modern literature, it
would even seem that during the Middle Ages the use of canvas supports was rather exceptional (See for
instance Billinge et al. 1997: 16, who note that the majority of Flemish and German paintings dating from
1400-1550 in the collection of the National Gallery in London is on panel.) However documentary evidence
suggests a more regular use of canvas (Dunkerton et al. 1991: 161). Both Wolfthal and Dunkerton partially
attribute this discrepancy to the lower durability of canvas paintings, a hypothesis that is supported by the
often degraded and fragile state of the few surviving examples (Wolfthal 1989, Dunkerton et al. 1991). Apart
from the supposed influence of the support and aqueous technique on the stability of the painting, also its
function may have played a role: According to (Dunkerton et al. 1991: 161), canvas was the usual choice for
temporary decorations. Wolfthal 1989 describes its use as a lightweight alternative for panel for paintings that
had to travel, as temporary decorations and as alternatives to wall tapestries (Wolfthal 1989). See also
Heydenreich 2007, who discusses early oil painting on canvas in the context of Cranach.
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paintings on canvas,58 both Flemish and Italian, only a small number has been analyzed to
date, and the results suggest the use of aqueous binding media, which places such
canvases outside the scope of the present research.59
The general understanding is that the first canvas paintings executed in an oil binder were
painted in Venice just before 1500.60 Dunkerton et al. (1991) link their appearance to the
damp conditions in Venice, which do not favour the use of panel or fresco, both being
moisture sensitive. This is a strange theory, as canvas is also sensitive to moisture. The
preparatory systems of the first canvas paintings, described below, often includes aqueous
layers. This would result in a moisture sensitive system. As noted by Vasari 1550 (edition
1568), the greater ease of transporting canvas by rolling may have contributed to their
popularity over panels. In particular in Venice, where canals inhibit road transport and
necessitate light water crafts, this advantage may have been an important one.61
Apparently many Venetians were quickly won over by the characteristics and possible
advantages of canvas paintings. Of the next generation of painters, Titian (1485-1576) and
Veronese (1528-1588) both painted almost exclusively on canvas.62 Koller (1984) points
out that in some Italian cities, like Rome and Florence, panel remained the favoured
support until well into the sixteenth century.63 Miedema and Meijer (1979), who
investigated the introduction of coloured grounds in the Netherlands, concluded on the
basis of their calculations of the number of paintings in several large exhibitions executed
on either support, that during the sixteenth century the fashion for canvas spread to Spain
and that its use in Northern Europe also increased quickly. A tie with Venice seems
legitimate, since their investigations showed that Venice acted as forerunner and
influenced artists, such as the Haarlem Mannerists in the Netherlands.64

58

Executed on linen (in most cases) or silk of a very fine weave. Wolfthal 1989; Dunkerton et al. 1991.
Koller describes how aqueous paintings on fine canvas continue to be executed in sixteenth century
Flanders. Koller 1984: 290. Of the nine canvases whose analysis was described by Wolfthal (1989), a ground
layer could be detected in only five. These ground layers were thin and were described as bound with animal
glue. Some contained chalk, others earth pigments. Wolfthal 1989: 24-25. Wolfthal supposes that in cases
where no ground was detected at least a size layer must have been used to prevent bleeding of the paint into
the canvas. The fact that coloured preparations were seen is interesting in relation to the introduction of
coloured grounds, which in North West Europe took place much later than contemporary watercolour
paintings on canvas. See also Dunkerton et al. 1991: 164. Straub (1984), Wolfthal (1989) and Dunkerton et al.
(1991) discuss a number of recipes that describe preparatory layers for aqueous paintings on canvas. Those
recipes also mention animal glue size layers or animal glue as binder for a thin ground layer. In addition, gum
Arabic is mentioned. The sources mentioned by these authors include Heraclius, twelfth century (see Straub
1984: 151) and Le Begue (transcription dated c. 1431) (transcribed in Merrifield 1849 (1999): 85 etc.).
Cennini described a layer of animal glue followed by a thin layer of gesso sottile to fill the canvas interstices,
applied using a knife. This layer contained a little starch or sugar to raise it’s flexibility. After drying, it was
scraped down with the same knife to ensure its thinness. Cennini c. 1400 (edition Frezzato 2003): 182-3.
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Miedema and Meijer 1979; Koller 1984: 289-91; Dunkerton et al. 1991: 160-1; Young and Katlan 2012:
127-9.
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Vasari 1550 (edition 1568: 53
62
Koller 1984: 292-3 provides numbers. Biographical information on both artists from http://www.rkd.nl.
Accessed 27-1-2014
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Koller 1984: 292. Dunkerton and Spring 1998’s survey of Italian sixteenth century paintings shows a
similar contrast in different Italian regions. Naturally one must keep in mind here that the exact ratio may
have been influenced by collecting policy.
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Miedema and Meijer 1979: 87. Abraham (1989) wrote an interesting master thesis on the Haarlem
mannerists’ use of coloured grounds. She combined microscopic examination and painting examination with
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Given these signs of Italian influence, it is not surprising that a number of modern authors
discuss North European canvas preparations in relation to the materials and techniques
used for canvas preparation in Italy.
4.2.1 Preparatory layers for canvas in Italy
It seems logical to assume that the materials traditionally used for panel grounds would
initially be employed for canvas preparation as well. Due to the low number of surviving
fifteenth century oil paintings on canvas, analytical data on their grounds is unfortunately
rare. Paolo Uccello’s St. George and the dragon (probably early 1470s) is executed in oil on
canvas prepared with a first layer of gesso (calcium sulphate),65 which corresponds to
preparatory layers employed for contemporary panel painting.
Analyses by Dunkerton & Spring (1998) confirm that thin gesso grounds continued to be
used in Venetian canvas paintings during the sixteenth century. In the majority of the
cases investigated, gesso layers were applied as single grounds. Analyses of oil paintings
on canvas from other Italian regions also indicate the use of single gesso grounds.66 Koller
(1984) provides examples of the addition of other materials to gesso layers, such as smalt,
found in some of Tintoretto’s paintings (before 1550/60) and lead white, found in the
paintings of Salviati (dated circa 1530-40).67
Both Birkmaier (1995) and Dunkerton & Spring (1998) performed analyses of Titian’s
grounds. They report that in some cases Titian worked straight on a gesso/glue ground but
that he also employed gesso grounds covered with a whitish or light coloured oil ground,68
a layer build-up very similar to contemporary panel grounds.69
Dunkerton & Spring (1998) describe how a number of paintings executed by the
generation of painters after Titian were painted on coloured, oil-based grounds applied
straight to the (sized) canvas.70 In the Venetian examples discussed, the grounds had grey,
greenish grey, reddish or brown hues and consisted of pigments and fillers such as lead
white, gypsum, earths and blacks, with the addition of siccatives such as minium or
litharge.71 A recipe by Vasari (1550) explains that a canvas that needs to be rolled should
data from historical sources. Also the oeuvre of Lambert Lombard (Liège 1505-6/1566) contains a number of
oil paintings on canvas, whose technique and materials are discussed below. Sanyova and Saverwyns 2006.
65
On top of this layer, an orange-red layer was applied consisting of ochre and a little lead white, bound in
walnut oil. Although this layer was thought to be part of the preparation of the canvas in an earlier
publication, more recent research has indicated that the canvas is likely to have been reused. Dunkerton and
Roy 1998: 27
66
Dunkerton and Spring 1998.
67
Koller 1984: 303.
68
Birkmaier et al. 1995: 119; Dunkerton et al. 1999: 271. (Dunkerton and Spring 1998: 126, 128) report the
use of gesso grounds covered with a white (lead white ) priming layer in three of the seven white primings
found, next to one example of a light grey priming layer, supposedly in oil, on a first layer consisting of gesso.
69
See Paragraph 5.2
70
Dunkerton and Spring 1998’s tables show that also some paintings produced outside of Venice did not give
any evidence of the application of a gesso layer before the white or coloured priming layer was applied. In
their paper the authors describe that for each painting they used two, preferably more samples. This decreases
the chance that gesso layers may have been missed during sampling.
71
Dunkerton et al. 1999: 271-3.
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not receive a gypsum and glue layer because this layer would flake upon rolling.72
Whether this indeed is the reason behind the omission of a gesso layer in the examples
mentioned by Dunkerton and colleagues, cannot be proven.
4.2.2 Preparatory layers for canvas in North and Central Europe
Unfortunately very little analysis has been performed on the few sixteenth century North
European oil paintings on canvas that have been preserved.73 The low number of surviving
cases does not allow for comprehensive conclusions about the technique of such
paintings. We do know however that chalk and glue grounds were employed in a number
of these cases, covered with a white or coloured second ground. Billinge et al. (1997)
describe the use of a chalk and glue preparatory layer for a Cologne Cycle of the life of
Saint Lawrence, dated 1510.74 Analyses of a number of paintings from within the oeuvre of
Lambert Lombard (Liège, 1505/06-1566) show that for his oil paintings this artist
employed canvases that were covered with a thin chalk/glue ground on top of which a
thin, greyish imprimatura was applied that constisted of lead white, chalk, black and in
some cases a red pigment.75 Panel paintings attributed to Lombard’s studio are not
executed with such tinted imprimaturas. Here, researchers Saverwyns and Sanyova just
find thin oil ‘isolation layers’ that contain a little lead white.76
It is interesting to note that Lombard’s workshop apparently employed a different
preparatory system and colour depending on whether the ground was applied to panel or
canvas. Research by Heydenreich (2007) on the painting technique of Lucas Cranach the
Elder shows that this artist also uses different preparations for panel and canvas. While
Cranach nearly always employed chalk and glue grounds on panel, analysis of some of his
canvas paintings show a different size layer and first ground layer binder. Here he used a
size layer of glue and flour paste, a first ground that contained glue, flour paste and chalk
and subsequently a layer of lead white and calcium carbonate in drying oil.77
The Bavarian Liber illuministarum (c. 1500) provides differing recipes for the preparation
of panel and canvas. Whereas for panel a layer build-up consisting of chalk and glue
followed by an oil-based pigmented layer is advised, the preparatory system described for
canvas consists of a glue and flour paste size layer, a layer of ‘whiting’ (probably chalk and
glue78), and finally -and only if the cloth is intended for oil painting- an isolation layer of
oil.79
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Vasari 1550 (edition 1568): 53.
The fact that the National Gallery in London only owns five Netherlandish school canvas paintings that fall
within this period, of which a number are categorized as aqueous paintings without grounds, against a much
larger number of panel paintings, demonstrates their scarcity. Billinge et al. 1997: 24.
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Bilinge et al. 1997: 24. The authors remark that such cycles may have had a ‘decorative function; they were
cheap substitutes for tapestries’.
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Sanyova and Saverwyns 2006: 270.
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Sanyova and Saverwyns 2006: 295.
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Heydenreich 2007: 245.
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Nadolny 2008 provides an overview of terminology related to preparatory layers for panel supports before
c. 1550.
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Bartl et al. 2005: 184-185. A paste was boiled of flour and glue, which was applied as a size layer.
Subsequently, a layer of ‘whiting’ [‘weÿsss’, chalk] was applied, and for oil painting this layer was
impregnated with oil.
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The advice to use an oil-based isolation layer, white or tinted, is comparable to
contemporary Italian practice. The fact that instead of gypsum, these North European
preparatory layers contain chalk is not surprising if we consider the local availability of
both materials. So far no evidence of intermediary glue isolation layers has been found in
North European paintings and the small number of investigated works from this period
and region prevents a final conclusion on this topic. However animal glue isolation layers
are described in contemporary Italian recipes.80

4.3

Developments in ground colour, c. 1400-1550

Whereas the published research thus far indicates that fourteenth and early fifteenth
recipes for preparatory layers describe white grounds81 and while analyses of
contemporary paintings indeed finds whitish ground layers, it is evident that during the
late fifteenth century the first examples of coloured grounds appeared. The question
whether such coloured layers first appeared on canvas or on panel remains unresolved
and will only be answered through the examination of a statistically significant number of
paintings. The data assembled so far (see below) seems to point at a simultaneous
introduction of coloured grounds for both supports.82
In Northern Europe, some early fifteenth century Flemish and German artists are reported
to have employed light, slightly toned lead white imprimaturas on panel, instead of purely
white preparatory layers.83 For instance Jan van Eyck (ca. 1390-1441) and Hubert van Eyck
(c. 1385/90-1426) used an warm white oil based layer (lead white with a minor addition of
red) to cover the chalk and glue ground of the Ghent altarpiece,84 Van der Weyden
(1399/1400-1464) employed lead white with a black and a red pigment, with possibly the
addition of some calcium carbonate, in an oil-bound second ground layer for his Descent
from the Cross.85 Ferreira, Morrison and Boon (2008) found a pigmented imprimatura
layer of the Sherborne triptych (c. 1480).86 Early examples of more strongly coloured
ground layers on panel appeared late in the fifteenth century and during the first part of
the sixteenth century.87
Miedema and Meijer’s research (1979) shows that in the Netherlands, coloured grounds
on panel only became more frequent towards the end of the 16th century.88 The colour of
such panel imprimaturas is described in Koller’s overview (1984) as ranging from grey
(observed in several panel paintings dating from the later 16th century) to pink or ochre
80

Vasari 1550 (edition 1568): 53; Armenini 1587: 124-5
The only fifteenth century source located so far that hints at the use of different colours is Filarete (Antonio
Averlino) 1452-62 in Van de Graaf 1958, citing (Oetingen 1890: 641)): 112, who states ‘If it is white, it’s
good, and also if it another colour, it does not matter which colour it is’.
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Dunkerton and Spring’s overview of grounds on Italian paintings from the National Gallery London
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Dunkerton and Spring 1998.
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See Heydenreich 2007: 103 for examples.
84
Brinkman 1993: 212-3. Brinkman describes staining tests by Coremans that point to the use of oil.
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Ferreira, Morrison and Boon 2008: 54-56.
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Ferreira, Morrison and Boon 2008: 57.
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(German and Dutch panels from the late 16th century).89 The technical differences
between Jan Breughel the Elder’s painting of the The numbering at Bethlehem (1566) and
copies of the same painting made by the Brueghel studio around 1600-1618, demonstrate
this transition. Whereas the master painting was executed over a white imprimatura
based on lead white, many of the copies have a light ochre colour or orange-beige
imprimatura, sometimes used in the final composition.90
The general view is that coloured ground or imprimatura layers were introduced earlier to
Italy than in North Europe. However, the notion that coloured grounds or imprimatura
layers in North West Europe appeared under the influence of Italian examples does
remain difficult to prove. Although the chronology of their introduction in different
regions seems to point in this direction, coloured grounds becoming a general feature of
Italian paintings sooner than of North European paintings, one may question whether
such a chronology sufficiently proves this theory. Evidence does however exist of contacts
between North and South Europe, as was mentioned above in relation to the
‘introduction’ of oil painting in Italy. Cross-fertilization seems logical and examples have
been discussed in the literature.91
The investigation by Dunkerton and Spring (1998) of the preparatory layers of nearly 140
sixteenth-century Italian paintings in the collection of the National Gallery in London
provides the most extensive and convincing published evidence of the use of coloured
grounds in Italian paintings,92 although the introduction of coloured grounds in Italy was
certainly investigated by earlier researchers.93
Dunkerton and Spring’s research leads to the conclusion that a modification is required of
the reputation of Venice as Italy’s most innovative artistic centre in this age. Dunkerton
and Spring show that Venetian painters, although early in their adaptation of canvas
supports for oil painting, did not play an innovative role when it comes to the
development of coloured grounds. In contrast to surrounding artistic centres, where
numerous examples were found of the use of coloured grounds, most works by Venetian
painters examined continued using white, often gesso-based grounds throughout the
sixteenth century. Furthermore, the examples of Venetian coloured grounds that are
found, all date from the second half of the century, while in other regions mid to dark
toned ground layers or imprimatura layers are found on paintings from the 1520s
onwards, with some even earlier examples. Dunkerton and Spring (1998) describe
Correggio, Dossi, Parmigianino, and a the Brescian painters as forerunners whose oeuvres
contain the earliest examples of markedly tinted imprimaturas, consisting of earth
pigments or lead white tinted with earth pigments and with additions of black pigments.
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Koller 1984: 305-306.
Currie 2001: 86-7.
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See for a discussion of this topic and overview of earlier literature on commercial contacts, artists working
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futhermore discusses some examples of Italian patrons who ordered paintings from Flemish artists to be
shipped to Italy. Nuttall 2004: 43-75. Koller suggests that in Spain it may have been the arrival of El Greco in
the 1570s that initiated the transition to coloured grounds. Although in Toledo El Greco still used gypsumglue grounds covered with glue bound coloured imprimaturas (ochre or red-brown), he simultaneously started
using single, reddish brown grounds consisting of earth pigments with gypsum. Koller 1984: 305.
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Light to mid toned grounds (light grey, grey, light brown, warm brownish grey) are found
most in paintings executed north of the Appenines, while more strongly or darker
coloured grounds appear less frequently in those regions.
Publications by Noble (2004) and by Heydenreich (2007) indicate that the first examples of
markedly coloured imprimatura layers that up to now have been found on paintings
created in countries situated centrally between Italy and North Europe, also date from the
first half of the sixteenth century. Just after 1500, Lucas Cranach the Elder employed light
reddish or pinkish imprimaturas on panel, although he simultaneously continued painting
on whitish imprimatura layers based on lead white. Heydenreich draws a convincing
comparison between Cranach’s use of light red imprimaturas as background for
underdrawings, and this artist’s use of light red toned paper for sketching. In early
examples from Cranach’s oeuvre, the imprimatura covers the underdrawing. However in
later paintings Cranach executed his underdrawing on top of the coloured imprimatura.94
The imprimatura would thus indeed function as a base colour for the compositional
sketch.
Heydenreich’s examinations furthermore indicate that Cranach the Elder sometimes
diverted from the application of traditional chalk and glue grounds below the pigmented
imprimatura in his panel paintings. His oeuvre contains some examples of the use of
reddish preparatory layers that contain red lead and lead white (with calcium carbonate).
Reddish grounds seems to be rather rare around this date, although some examples from
other artists have been published.95 Whether their use points to a particular purpose for
the finished paintings, for instance outdoor placement, as suggested by Heydenreich,
remains unresolved.96
Also Hans Holbein’s paintings are often mentioned as early examples for the use of
coloured imprimaturas North of Italy. From the 1530s on, this artist employed both
salmon-pink and grey imprimaturas on his panels.97 The present state of knowledge does
not allow an answer to the question if Cranach and Holbein should indeed be seen as
exceptionally early examples or if around this time the use of coloured imprimaturas was
widespread in Central Europe; research with a wider scope would be required to answer
this question.
In Italy, Vasari (1550, edition 1568) had described the application of an imprimatura as an
even, non-patterned layer.98 However sometimes imprimaturas were applied with
deliberate streakiness. Although Jan Brueghel the Elder is often associated with such
application methods, streaky imprimaturas have also been documented in some paintings
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Heydenreich 2007: 101-103.
Heydenreich 2007: 97-8.
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by Lucas Cranach,99 by Hans Memling and by Barthel Bruyn the Elder.100 All these
examples were created outside of Italy.
Sometimes double grounds with only oil as a binder appear to have been used. Christie
(1988), who examined cross sections of a substantial number of sixteenth and
seventeenth paintings, found evidence in paintings dated from the first half of the
sixteenth century for the use of double grounds that consist of a lower layer based mainly
on earth pigments (with additions of perhaps lead white, minium, black), covered by a top
layer consisting of lead white, toned with pigments such as black, ochre, umber, red earth
pigments, minium or vermilion.101 Notwithstanding its frequent use in seventeenth
century painting, this type of ground is not described in historical recipes before 1676,
when first advised as a ground for canvas preparation by Frenchman Félibien.102
Evidence suggests that painters did not always stick to the same ground colours. In a
number of case studies, variations were reported. For instance both grey, brown and
pinkish-grey grounds are observed in paintings by Correggio.103 Dunkerton and Spring
(1998) describe the use of both whitish and moderately coloured grounds for Francia,
Garofalo, Lotto, Veronese, Bordon and Palma Vecchio.104 A relation between ground
colour and subject has been impossible to establish in these cases. However, it is
suggested for some later painters (see Chapter 8).

4.4

Conclusions

As can be seen from this survey of the published literature, investigations focused on the
period c. 1400-1550 depend much more on instrumental analysis than on recipe research.
Although a number of recipes that describe Italian practice are available, documentary
evidence for artist techniques North of the Alps remains scarce. It is hoped that future
research into this area will reveal more material.
By incorporating published literature that focuses on the analysis of paintings from this
time period, it is possible to create an overview of techniques and materials employed in
preparatory layers in North, Middle and South Europe. However, the information available
is not well divided over the different geographical areas and partially consists of relatively
early publications. Studies have focused on Italian Medieval and Renaissance techniques.
Also the techniques employed in early Flemish painting have received considerable
attention.105 On the other hand, most studies dealing with techniques employed within
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German speaking countries and in France concentrate on single artists, or describe the
techniques of a rather small group of painters. Information on British fifteenth and early
sixteenth century painting is also very scarce.106
To conclude, possibilities for a general overview of the period are limited. While a good
level of knowledge has been developed on the basis of the investigation of paintings from
important artistic centres and time periods, the historical recipes that are now available
do not sufficiently cover the time period to allow for a meaningful overview of the time
period before 1550.

for such supports is available. The earliest recipe for the preparation of paper that was found, dates from a
French manuscript BnF Ms. 640 (1580-1600) and concerns unsupported paper.
106
Information on a number of British paintings is available through Christie 1988 (unpublished); Hackney et
al. 1999. Tate Galleries in London have recently examined their collection of Tudor paintings and a
publication of the results of these investigations is being prepared. Oral communication Klaas-Jan van den
Berg, RCE, May 2013.
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Figure 5.1

Folio 377, containing recipes for a ground on canvas (‘Plumuren op doeck’ and
‘’t plumuursel’, as well as notes concerning the availability of primed canvas in
Amsterdam.

Simon Eikelenberg. ‘Aantekeningen’. manuscript. c. 1679-1704.
Photograph: © Alkmaar Municipal Archive.
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Before speaking of the handling of oil colours, it is no diversion from
our subject if we say something about the priming, on which,
whether it is good or bad, depends the beauty and livelyness of
colours
De Mayerne (1620-44)1
This chapter provides an overview of the chronology of materials and the layer structure
described in recipes for preparatory layers for oil paintings in North West Europe, c. 15501900, with reference to selected Italian and Spanish sources. The data on which this
chapter is based, are presented in the form of graphs in Appendices 5-12. The complete
text of all recipes quoted is available in transcript on the CD provided.
Detailed description and analysis of the contents of the recipes in a wider context is a
fundamental step when investigating written texts that discuss painting methods. Chapter
5 forms the basis for later chapters in this thesis, which focus on more specific aspects of
ground ingredients, application, colour, etc.
The ground recipes are discussed per support. The chapter first deals with panel, then
canvas, followed by stone, copper,paper and board. Each section follows the layer buildup from size via ground layers to isolation layers. In the final section, a comparison is
made between preparatory layers for the different supports.

5.1

The painting support

5.1.1 The use of panel in comparison to canvas
$During the period under consideration, attention shifts from recipes for panel grounds to
recipes for the preparation of canvas. This confirms earlier research. 2 Figure 2.2a
demonstrates that while in the period before 1500, only one recipe for the preparation of
canvas for painting could be located against six for panel preparation, the group of
seventeenth century canvas ground recipes grows to sixty six, against twenty eight for
panel. In the context of individual sources a shift in attention can also be noted: the fact
that De Mayerne (1620-44) only provides four panel preparation recipes while he
describes eight canvas grounds is exemplary for this development and other historical
sources show a similar interest in canvas grounds.3 Recipes for canvas preparation
continue to form the largest group until the end of the nineteenth century (see Fig. 2.2a).
1

De Mayerne 1620-44: 98v
Miedema and Meijer 1979; Koller 1984: 386; Young and Katlan 2012: 126-7.
3
See Witlox and Carlyle 2005. Miedema and Meijer (1979) investigated the prevalence of Dutch canvas and
panel supports in seven large museum exhibitions that took place between 1953 and 1967. They noted a
general decrease in the number of panel paintings in favour of canvas supports. This decrease took place
earlier in Italy than in the Netherlands.
2
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Early authors discuss the choice in support: Vasari (1550) describes the advantages of
canvas painting, in particular for large-sized paintings: ‘In order to be able to convey
pictures from one place to another men have invented the convenient method of painting
on canvas, which is of little weight, and when rolled up is easy to transport’. 4 By the time
of writing of Félibien (1676), ‘canvas is used much more often than other supports,
primarily for large paintings; because it is easier to transport than wood, which is heavy,
and also subject to cracking’.5 Watin in 1776 confirms the fact that canvas is the most
popular support:
Since the invention of oil painting, painters of talent paint less on wood, copper, &c. and
they use nothing else than canvases to represent the subject that they wish to paint; they
have abandoned other methods.6

While nineteenth century sources also pay most attention to canvas preparation, Muckley
(1882) has a preference for wooden panels: ‘Both large and small cabinet picture ought to
be painted on panel, when the durability of the work is of consideration’. 7 He feels that
canvas paintings are much more vulnerable to moisture (leading to mildew), wrinkling and
mechanical damage. Although he acknowledges that panels can suffer from delamination
caused by a moisture-sensitive chalk and glue ground, he writes: ‘In most instances, when
a picture on panel has suffered, it might have been easily prevented by a little
forethought’.8
Based on the number of recipes for its preparation, wooden panel remains the second
most important support throughout the period. Recipes for the preparation of boards and
paper are relatively scarce in the sources.
5.1.2 Preparation of the support before ground application
Only a small number of recipes from within the period devote attention to treatments of
supports prior to the application of the preparatory layers.
The practice of applying strips of canvas or hemp fibres to panels to repair defects seems
to have died out in the sixteenth century, as only three of the twenty late sixteenth and
seventeenth century recipes for panel preparation (see Appendix 5) still mention the use
of strips of canvas or hemp fibres for this purpose, and these appear in Spanish and Italian
sources only.9 While some nineteenth century sources refer to canvas applications, this is
done solely in the context of discussions about techniques employed by earlier painters.10
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Vasari 1550 (edition 1568): 53. Translation: Brown 1960: 236.
Félibien 1676: 407.
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Watin 1776: 113.
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Muckley 1882: 60-1.
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Muckley 1882: 62.
9
Armenini 1587: 121-2; Bisagno 1642: 111-2; Pacheco 1649: 382-3.
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Jahn 1803: 48-50; Montabert 1829, vol. 9: 124-31; Arsenne and Denis 1833: 333-5; Sarsfield
Taylor/Mérimée 1839: 214-5. Fernbach 1834: 5-6 advises to glue linen to the reverse side of a canvas.
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Panel smoothing is advised by Peacham (1634), who advises to use a plane, 11 by Norgate
(1640), who writes that ground is applied to the ‘boards being made smoth’,12 and by
Grandi (1806), Smith (1825) and Cawse (1840) who advise pumicing.13
For canvas, scraping to remove knots prior to sizing is described amongst others by King
(1653-7), pumicing by Le Pileur d'Apligny (1779) and by Sully (1809-71).14 De Montabert
(1829) advises rubbing the canvas with absinth, garlic or a sliced onion, Hampel (1846)
advises to wash the canvas with potash and rinse it with tepid water, while Vibert (1892)
advises to wash the canvas with ‘benzine’.15
Vasari (1550) discusses the fact that the adhesion between oil-bound preparatory layer
and stone depends on the type of stone, some stones being more absorbent than others.
Softer stones can be ‘beaten’ with an iron and smoothed by the preparation layer, while
other stones require rubbing down with sand or a ‘hearth stone’ (‘fasso di Tusi’).16
No other instructions for pre-treatment of stone supports appear until the nineteenth
century, when Hampel (1846) describes that stones should be etched. He provides two
recipes for etching, one for precious the other for non-precious stones. In his recipe for
the preparation of precious stones, the areas not to be etched are protected with a wax
layer. The areas to be painted are then etched with fumes rising from a mixture of vitriol
oil and ‘Flußspath’ (‘river spar’). The wax is removed with turpentine oil and an oil ground
is applied to the etched areas.17 For non-precious stones, Hampel also advises etching, but
with a solution of diluted vitriol oil. This liquid is allowed to form a froth on the stone
surface (which takes 1-2 minutes) and is wiped off before application of an oil ground.18
The preparation of copper supports before the application of preparatory layers or of
paint layers is focused on degreasing and creating texture in the support. De Piles (1684)
advises to cut a garlic clove in half and rub it over the side of the copper on which you
wish to paint.19 Rubbing with garlic is also advised for copper onto which no ground layer
is to be applied.20 Smoothing and pumicing the surface is described in a number of
recipes, the first of which is provided by De la Hire in 1730. 21 Whereas De la Fontaine
(1679) prefers the use of very smooth copper (‘cuivre bien poli’)22, Mérimée (1830)
explains that pumicing is done to give the copper ‘a little grain’ which is supposed to
increase paint adhesion.23 Hampel (1846) advises to first treat the copper surface with
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information on benzene.
16
Vasari 1550 (edition 1568): 54-5.
17
Hampel 1846: 30.
18
Hampel 1846: 29-31.
19
De Piles 1684: 65.
20
De Piles 1684: 65; Jombert 1766: 137-8; Nieuwen verlichter 1777: 170-1; Dutens 1779: 62.
21
De la Hire 1730: 709.
22
De la Fontaine 1679, seconde partie: 28-9.
23
Mérimée 1830: 246-7.
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sandstone, then with pumice stone and to finally wash it with clear water in preparation
for ground application.24
None of the collected recipes for paper or board preparation discuss pre-treatments of
this support before the application of a preparatory system.
5.1.3 Painting on a support without a ground
In a thesis devoted to preparatory layers for oil painting, the fact that a small group of
nineteenth century authors describe the use of unprimed supports cannot be left
unnoticed. The first of these authors are Hodson and Dougall, who as early as 1805 write
that ‘many modern artists, whose works have met with general approbation, do not prime
their cloths at all’.25 De Montabert (1829) makes a distinction between course canvases
that require a ground, and very fine canvas: ‘The oil layer is also not necessary (‘inutile’)
when you paint on very fine canvas of a light weave, on taffetas, even on papers, because
in these instances a light sizing suffices’.26 The 1845 Handbook notes that panels of ‘great
hardness and very fine grain’ can be used without a preparation27 and Blockx (1881) refers
to painting on unprimed wood. He writes that only old planks that do not contain any
resin should be used. To prepare them for painting, they should be washed with
turpentine essence and covered with a light layer of oil. The reverse of such panels should
be covered with lead white in oil or with shellac to prevent moisture penetration.28
For painting on unprimed canvas, Vibert (1892) advises to apply a little ‘retouching
varnish’ or a more oil-rich ‘painting varnish’ to the support if it is too absorbent.29
On stone, a support chosen for its inert nature, or sometimes for its colour and pattern,
grounds are often omitted and instructions for painting on unprimed stone appear earlier
in the period.30 No ground is applied in the case of the ‘marbles of extraordinary colours’
mentioned by Barrow (1735).31 In those cases where the pattern plays a role in the
24

Hampel 1846: 28.
Hodson and Dougall 1805: 168. Hodson & Dougall employ the verb ‘prime’ for the application of ground
layers on page 266, where they discuss the use of a priming or second ground containing lead white and peach
stone black. Hodson and Dougall’s comment is echoed in the Complete Guide 1841: 41. Analysis
demonstrates that G.F. Watts executed his King Alfred inciting the Saxons to prevent the landing of the Danes
(1846) on a course, glue sized canvas. He used an emulsion underpaint (egg and oil). The top layers appear to
consist mainly of oil paint. Guerreiro et al. 2011.
26
De Montabert 1829: 158. Taffetas are silks used for interior decoration (See for more on silk Taffeta in
historic interiors: Thornton 1984, 1993) and also as fabrics for clothing and accessories such as fans.
27
Handbook 1849: 113-4.
28
Blockx 1881: 7, 31. In the 1830s, J.M.W. Turner worked on unprimed canvas. Townsend 1999: 21. Paul
Gauguin and Emile Bernard experiment with unprimed canvas in 1888. Bomford, et al. 2004: 136-141; JiratWasiutynski and Travers 1998: 237. Callen supports her assumption that at least some impressionist painters
sought the unsaturated, chalky effect deliberately by the fact that artists used turpentine diluted paints and
aqueous bindings like distemper. Callen 2000: 68.
Simultaneously with experiments of painting on unprimed canvas, artists experiment with unprimed panel or
board. Influenced by Paul Gauguin, Paul Sérusier works both in oil and in aqueous media on unprimed
canvas, unprimed cardboard and unprimed wood. The Nabis painters work in distemper technique on
unprimed canvas, paper and boards. Jirat-Wasiutynski and Travers 998: 237. Also Edvard Munch in Norway
uses unprimed cardboard, e.g. for The scream 1893. Plahter, Unn 2011: 244.
29
Vibert 1892: 98. ‘Vibert’s retouching varnish’ appeared in an 1896 Winsor and Newton catalogue. No
details are provided on the composition of this varnish. Carlyle writes that the term refers to ‘a resin varnish
with a fast evaporating solvent’ Carlyle 1991, vol 1: 295-6, Carlyle 2001: 216-7.
30
Reifsnyder 1999; Scaillierez et al. 2007; Horovitz and Reifsnyder 2012
31
Barrow 1735, vol 2: no page numbers, entry ‘Painting on stones or metals’.
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composition, the surface can be prepared by smoothing, polishing and probably
degreasing.32 Analyses of paintings executed on polished stone show the local application
of a transparent oil or oil-resin layer in areas where paint is to be applied.33

5.2

Preparatory layers on panel, chronology in materials and
layer build-up

5.2.1 Sixteenth and seventeenth century recipes for panel
In many recipes for the preparation of a support for oil painting, the size layer is the first
layer to be applied. This is also the case for the preparation of wooden panels for painting.
Figure 6.2a, which provides an overview of the size layer materials described in both North
and South European recipes, demonstrates that the application of a size layer is not
described in any of the sixteenth century recipes for panel preparation. While size layers
are described in seventeenth century recipes, the majority of panel preparation recipes
from this period omit the layer and describe a preparation that consists solely of ground
layers with (in some recipes) a subsequent isolation layer (See Fig. 5.2).34 If mentioned, the
size layer in this period consists of animal glue. Whether the absence of size layers only
means that size layers are considered ‘too common to mention’, is an interesting issue.
Although this is certainly possible, one would expect a similar exclusion of the mention of
size layers in contemporary recipes for canvas preparation. Nevertheless, Figure 6.2b
demonstrates that nearly all sixteenth and seventeenth century recipes for canvas
preparation include a size layer. It is conceivable that the nature of the support or the
layer build-up of subsequent layers necessitates a different approach to size layers.35
Only one single sixteenth century North European recipe for panel preparation is
available, from the anonymous French manuscript BnF Ms.Fr 640 (c. 1580-1600). The only
context available for this recipe are the Italian contemporary recipes and seventeenth
century North European recipes. All three sixteenth century Italian recipes available, by
Vasari (1550), Borghini (1584) and Armenini (1587) mention a single gesso and glue layer
brushed on in several coats, onto which an oil-based second ground layer is applied if the
panel is intended for oil painting.36
32

Degreasing before the application of an oil ground is mentioned by De Montabert 1829, vol. 9: 162.
Reifsnyder 1999: 401.
34
See Chapters 11 and 12 for a detailed discussion of size layer materials.
35
Chapter 10 discusses this issue in the context of comments by seventeenth century authors on the role of the
size layer in the stability of paintings.
36
Vasari (1550) in his description of the preparation of panel and canvas for oil painting pays very little
attention to the gesso. He almost skips it, saying: ‘when we want to begin on the panels, or stretched canvases
that have been gessoed, …’. Vasari’s interest rests with subsequent layers: four or five coats of glue size,
covered by a pigmented, oil-based ground layer. Vasari 1550 (edition 1568): 52. Borghini (1584) gives more
detail: he advises up to four applications of very soft Volterra gypsum and animal glue, each consecutive coat
diluted slightly more with water to make the gesso ‘soft’. For oil painting Borghini advises the subsequent
application of a ‘mestica’, composed of lead white and colours ground in oil. Borghini does not describe the
colour of the mestica, which he says can be composed of a number of colours. However in the section on oil
paintings on walls, he provides an example: lead white, umber, black, mixed to form a greyish colour
(‘bigerognolo’). Borghini 1584 (edition 1730): 135-5. Armenini (1587) only mentions gesso in relation to
techniques used by earlier painters. He explains that he considers the methods practiced by the ‘ancients’ –by
which he means the use of gesso on panel– applicable for modern tempera painting but holds tempera
painting to be old-fashioned. Instead, Armenini draws attention to the possibilities that oil painting have
33
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Figure 5.2

Recipes for panel preparation, 1550-1900

For grounds that consist of multiple layers, the layers are separated by a slash.

The fact that these recipes pay little attention to the execution of the gesso layers is
interesting in the light of the remark of Dunkerton et al., that they find less carefully
executed gesso grounds in some sixteenth century paintings.37
While gypsum is the filler mentioned in contemporary Italian recipes, the recipe in the the
BnF Ms.Fr 640 (c. 1580-1600) employs chalk. The two-layer ground consists of a first layer
of chalk, covered by a second layer identified as a ‘primer’ (‘imprimeure’). Unfortunately
the information in this recipe is very incomplete. Neither the binder nor the pigmentation
of the second layer are described. The anonymous author adds that ‘the Flemish’ prepare

created, before describing in detail how canvases –not panels–, should be prepared for painting in oil.
Armenini 1587: 121-2
37
Dunkerton et al. 1999: 218
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panels in this manner by the dozen, suggesting that the recipe describes common
contemporary practice.38
Seventeenth century recipes for two-layer grounds for panel most commonly describe a
first layer of chalk and glue (Fig. 5.2), covered with an oil-bound second layer. As the
details provided by the sixteenth century French manuscript fit with this type of ground, it
seems plausible that a similar ground was refered to.
The following recipe in the ‘De Mayerne manuscript’ (1620-44) is a typical example of such
a two-layer ground for panel:
take ground chalk, apply with glue, which is glue ¼; water two pounds, dissolve, and when
all has disappeared add so much chalk as it takes to make a coating; then smooth it and
even it with a knife. Afterwards apply ceruse and umber ground with oil.39

Figure 5.2 demonstrates that such double grounds are not only popular for panel
preparation during the seventeenth century, but are also regularly described in eighteenth
century sources.
Chalk is the most commonly mentioned filler for aqueous first ground layers in North West
European recipes,40 however possibly also calcined bones should be considered as a filler
for this period. Their use is described in a recipe in the anonymous manuscript Sloane
1990 (1623-44).41 It advises a glue size layer, two coats of chalk and glue, a layer of ochre
in oil with minium as a siccative and finally a layer of burnt sheep bones, a little lead white
and a little massicot.42 Considering similarities between the layer build-up and
contemporary panel grounds, the recipe may well have been intended for panel.
Unfortunately the author does not specify the intended support.43
While the majority of seventeenth century recipes describes the application of a second,
usually oil-bound ground layer on top of the chalk and glue layer, Marshall Smith (1693)
advises to paint straight onto the chalk and glue ground after it has been smoothed. 44 Oil
paint application on a chalk and glue layer can be challenging, at least if we believe Smith’s
contemporary De Piles (1684).45 De Piles advises beginning painters to leave aqueous
grounds to more experienced painters, as the colours applied to such grounds change

38

BnF Ms. Fr 640 c. 1580-1600: 57 perso 115
De Mayerne 1620-44: 90v.
40
South European sources describe gesso first layers on panel. See Vasari 1550 (edition 1568): 52
41
Manuscript Sloane 1990 (1623-44) is also called the ‘second De Mayerne Manscuript’ although its
attribution to De Mayerne is not certain. Werner 1964: 130-3 discusses the provenance of the manuscript. See
Appendix 2.
42
Manuscript Sloane 1990, 1623-44: 78-9.
43
This is the reason why this ground does not feature in Figure 5.2, the overview of recipes for panel
preparation.
44
Smith 1693: 75. Koller discusses examples of the use of single chalk-and-glue grounds without an oil
priming for Flemish and Dutch panels dating from the first half of the seventeenth century. In such cases
sometimes the chalk ground itself is pigmented (greyish, yellow or tinted with red ochre). Koller 1984: 348.
45
Chapter 10, discussing ground absorbency, provides a context for De Piles’ comment.
39
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their tone upon drying and because spreading of the colours is hindered by partial
absorption of the paint binder into the ground.46
De la Fontaine (1679) advises the application of two coats of animal glue size to a scraped
chalk-and-glue ground on panel.47 He does not explain the reasons for the application of
the size, but possibly it is intended to lower the absorbency of the ground. 48
Isolation layers also feature in recipes for double grounds. Both the sixteenth century
South French Ms Fr 640 (c. 1580-1600)49 and De la Fontaine (1679)50 advise to apply a
layer of animal glue over a chalk and glue ground before application of the second, oilbound ground.51
Besides panel grounds bound in glue and double grounds with a first glue-bound layer, a
small number of sixteenth and seventeenth century authors give recipes for oil-bound
preparatory systems. The BnF Ms. Fr 640 (c. 1580-1600) includes a recipe a single oil
ground, tinted with ceruse and ‘scudegrum’, a green organic pigment that is not
mentioned in any other recipe for preparatory layers.52 Another recipe from the same
source describes the use of ‘common ashes’53 mixed with oil and chalk, or with the colours
accumulated at the bottom of the rinsing jar for brushes. This mixture is applied as a first
layer and covered with a second layer containing ceruse or ‘mixed colours’.54 Simon
Eikelenberg, a Dutch town historiographer with an interest in painting techniques,
includes a number of recipes for preparatory layers in his manuscript (dated c. 16791704). His recipe for panel preparation advises a single layer of oil-bound potter’s clay
(‘potaarde’), a material that he praises for its low cost and stability, a quality he assigns to
the ‘tough and black particles’.55 The fact that Eikelenberg refers to black particles here
indicates that the potter’s clay is not a whitish kaolin or ball clay resembling material, but
more likely a dark, possibly dark grey, unfired clay.56

46

De Piles 1684: 64-5.
De la Fontaine 1679, seconde partie: 27-8. This is one out of two options. According to De la Fontaine,
painters could either paint on top of such a double size layer or apply only a single size layer followed by a
grey oil-based ground.
48
Similar layers are also described to isolate absorbent grounds on canvas, as described in Paragraph 6.4 and
in Chapter 9.
49
BnF Ms. Fr 640 c. 1580-1600: 57 perso 115.
50
De la Fontaine 1679, seconde partie: 27-8.
51
In South Europe, Vasari (1550) advises to use five layers of soft glue, followed by an oil-based imprimatura
with a flesh tone made from lead white and ‘terra da campane’ [earth for bells, a reddish earth] and a
siccative. This pigment mixture is spread with the palm of the hand. Vasari 1550 (edition 1568): 52.
52
Ms. Fr 640 c. 1580-1600: 48 perso 114. ‘Scudegrün’ is mentioned by De Mayerne as an organic green lake
pigment. De Mayerne 1620-44: 15; See also Guineau 2005: 648. Organic greens are notorious for their
instability (see for instance Bristow 1996: 24). The appearance of the pigment in this context is puzzling.
53
‘Common ashes’ probably refers to burnt wood. See Chapter 6 for more information on ashes.
54
BnF Ms.Fr. 640 c. 1580-1600: 57 perso 115.
55
‘taije en swarte deeltjes bestaande enz.’ Eikelenberg 1679-1704: 403. After application, he advises
polishing the ground with water and a flat hand. Although Eikelenberg’s recipe is the only panel preparation
recipe that mentions the use of clay as a filler, the position of this recipe is not entirely isolated: clays are
mentioned a number of times in recipes for canvas preparation (See Paragraph 5.3 on canvas preparation).
56
See Chapter 6 for more information on clays.
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5.2.2 Eighteenth and nineteenth century recipes for panel
No widespread changes seem to occur during the eighteenth century with regard to panel
size layers. Animal glue continues to be the panel size layer material mentioned most
frequently. Two authors advise to employ oil as a size layer, the author of the anonymous
Swiss manuscript Hist.Helv.XVII.234 (second half 18th century) and English author Dossie
(1758). The Swiss manuscript gives a choice between application of ‘glue water’ or oil.57
Dossie (1758), on the other hand, is categorically against all aqueous preparations:
if any moisture find access to the wood, the paint rises in blisters, which are liable to be
burst, and to cause a flaking off and peeling of the paint, in a very detrimental manner. For
paintings of any value, the wood should, therefore, be brushed over with hot drying oil, as
long as it will soak it in; and then covered with a coat of white lead, of flake, coloured
according to what may be desired.58

Also in nineteenth century sources, animal glue remains the size material most commonly
advised. Casein is introduced as a size layer material by Vergnaud (1831), who considers it
a good alternative to the relatively moisture sensitive animal glue size layers.59 Oil
reappears as well. It is mentioned by Hampel (1846), who in his manual on restoration
advises saturating the wooden support with oil varnish (oil heated with siccatives) 60 and
by Belgian colourman Blockx (1881), who prescribes the application of a thin layer of oil.61
Figure 5.2 demonstrates that in eighteenth century recipes, double grounds consisting of a
lower layer of chalk and glue and covered by an oil-bound second layer remain the most
common preparation for panel. During the nineteenth century chalk is also the filler most
regularly advised for animal glue bound panel grounds in North European recipes. Two
nineteenth century sources draw attention to the use of gypsum in glue-bound grounds:
According to Cawse (1840), some gypsum (‘plaster of Paris’) can be added to a chalk and
glue ground, alternatively gypsum can replace the chalk.62 The German periodical
Technische Mitteilungen (1891) prints a plea by an ‘A. Reith’, for the use of gypsum in
grounds on account of its whiteness.63
Of those eighteenth and nineteenth century authors describing chalk and glue ground
layers, only two do not advise a second ground on top of this layer: Le Pileur d’Apligny
(1779)64 and Fokke Simonsz (1803-4).65 In both cases, the painting is executed straight on
top of the smoothed chalk and glue ground. No isolation layers are mentioned.
57

Mss.Hist.Helv.XVII.234 1750-1800: 85-6 (transcribed in Stettler 1987: 87)
Dossie 1758: 203-4.
59
The Winsor and Newton manuscripts refer regularly to the application of a size layer. However none of
these recipes concern the preparation of wooden panels for painting, they focus on canvas and millboard. It is
interesting to mention that in these recipes, alternatives to animal glue are sought that have a higher moisture
resistance. See paragraph 6.1.
60
Hampel 1846: 26.
61
Blockx 1881: 31.
62
Cawse 1840: 20-1, 26.
63
Technische Mitteilungen, nr. 123 (1891): 91-2.
64
Le Pileur d’Apligny 1779: 72.
58
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Double grounds with a chalk and glue first layer and an oil-bound second layer are
described for instance by De la Hire (1730). The recipe reveals the goals of the author in
applying the chalk and glue: it serves to fill the ‘pores’ in the wood and to make the
surface more even. When this result has been achieved, an oil-bound second ground is
applied.66 Not all recipes are equally specific about chalk and glue application. Chomel
(1743) and the École de la mignature (1759) simply advise a layer of chalk and glue,
covered with oil paint.67
In the second half of the eighteenth century the role of the traditional double ground with
a chalk and glue first layer and an oil-bound second layer decreases, while interest in other
preparatory systems grows. Particularly oil-bound grounds become more regular in the
recipes.68 Dossie (1758) advises oil-bound preparatory layers based on lead white,69
Chomel (1767) an oil-bound priming layer.70 The Swiss Mss.Hist.Helv.XVII.234 (c. 17501800) gives a recipe for a two-layer oil-bound ground. It consists of a first layer of brown
red and a second ground layer of grey paint consisting of charcoal black and lead white in
linseed oil,71 a layer build-up similar to contemporary recipes for canvas preparation.
During the nineteenth century, the variety in materials advised for preparatory layers
increases. The double ground of chalk and glue covered by a second oil-bound layer plays
a small role. Mérimée (1830) describes it as a method practiced by earlier painters72 and
only Fernbach (1834) provides a recipe for a double ground of this type.73
Some nineteenth century authors describe both traditional preparatory systems and more
innovative methods to prepare the panel. For instance in 1840 Cawse on the one hand
advises a combination of materials not previously mentioned, an emulsion of water and
drying oil with pipe clay and ‘Spanish white’ as fillers and with pigments to modify the
tint,74 while he also gives a recipe for a traditional oil-based ground with lead white.75
As shown in Appendix 5, a number of recipes for grounds advise additions of turpentine
oil, ‘turpentine essence’ or ‘turpentine spirit’76 to dilute oil-bound ground mixtures. Such
recipes appear from very early on in the nineteenth century, for instance in a recipe by
Van Leen (c. 1800). Van Leen describes the application of a double ground consisting of a
first layer of yellow ochre turpentine-thinned oil paint with some white, covered by a
65

Fokke Simonsz 1803-4: 84-5.
De la Hire 1730: 708-9
67
Chomel 1743: 948; École de la mignature 1759: 173.
68
Also earlier in the century, oil-bound grounds are mentioned. Barrow (1735) offers the choice between a
preparatory layer consisting of chalk and glue or the use of an oil-bound layer. Barrow 1735: no page
numbers, entry ‘painting on wood’. (Valuable secrets 1775: 133) repeats this recipe.
69
Dossie 1758: 203-5
70
Chomel 1767: 869
71
Mss.Hist.Helv.XVII.234 1750-1800: 85-6 (transcribed in Stettler 1987: 87)
72
Mérimée 1830: 241
73
Fernbach 1834: 5-7
74
Cawse 1840: 21. Although emulsions are described in a number of recipes for preparatory layers for canvas
(see Paragraph 5.3 and Appendix 6), such recipes seem to have been rather uncommon for panel preparation.
Cawse’s recipe is the only example.
75
Cawse 1840: 21. Cawse calls for ‘common leadwhite’. Chapter 13 discusses lead white qualities and
terminology.
76
See Chapter 6 for more information on turpentine products
66
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second layer that contains lead white which has been heated until it has turned light
yellow,77 then mixed with boiled oil and turpentine balsam and subsequently thinned with
turpentine oil.78
Another manner in which turpentine is introduced in preparatory layers is by using
‘flatting’, i.e. lead white in oil to which a large proportion of turpentine oil had been
added.79 Ibbetson (1803) advises a ground build-up consisting of several layers of ‘flatting’,
thinned down with turpentine oil ‘to a proper consistence’ for the first coat, while the
second and third coats are applied without the addition of extra turpentine. Ibbetson
explains that the amount of ground thus applied should be sufficient to fill the wood grain
and the brush marks left by the first application. This method results in ‘a most beautiful
face, and very hard’, which ‘will never crack or separate from the wood’. 80 Turpentine
additions to thin down oil-bound preparatory layers are also mentioned later in the
century, in the Complete guide to the arts (1841) and by Grace (1881).81
While flour paste appears regularly in recipes for canvas preparation, it plays a much
smaller role in panel ground descriptions, and only in a number of recipes that date from
the first half of the nineteenth century (see Fig. 5.2. Chapter 12 examines recipes for flour
paste and starch paste size layers and grounds in detail). As noted by Carlyle (1991, 2001),
during the period 1750-1900 flour paste is mentioned for the first time in Britain in a
recipe provided by Sebastian Grandi (1806), where it is mixed with the calcined and
crushed bones of sheep’s trotters and applied in several coats.82 Pigments can be added to
the last layer if the artist wishes for a coloured ground.83 The impact of Grandi’s recipe is
demonstrated by the fact that it is repeated in France by Smith (1825) and in England by
Fielding (1839).84 Also a mid nineteenth century German author, Hundertpfund (1847),
advises flour paste for panel preparation. In Hundertpfund’s recipe, it is mixed with pipe
clay and covered with a second ground layer of oil and pigments.85 Grandi’s recipe appears
at a time when there seems to be a particular focus on the use of calcined bones, since
other recipes appear that include this material. In France, De Montabert (1829) provides a
77

probably the recipe describes the chemical reaction of basic/neutral lead carbonate to lead monoxide or
Pb(II)O.
78
(Van Leen c. 1800: 18) describes first glowing the lead white in a crucible before mixing it with oil and
turpentine, (Hundertpfund 1847: 125-7) mentions lead white and oil with an addition of turpentine oil.
79
See Chapter 6 for more information on flatting.
80
Ibbetson 1803: 11-2 . ‘Flatting’ is also described by Field 1850: 153. See for Bouvier’s arguments against
turpentine additions to oil grounds for canvas. Bouvier 1827: 553
81
Complete guide 1841: 41; Grace 1881: 87. Other examples are for instance: Francis 1854: 70; Knowlton
1879: 29-30.
82
Carlyle 1991, vol. 1: 232; Carlyle 2001: 167. In Paragraph 5.2.1 a seventeenth century recipe with calcined
bones is mentioned. Manuscript Sloane 1990 1623-44: 78-9.
83
The same material is advised for canvas and fibreboard preparation, although in a different number of
applications. Grandi 1806: 85-9. Grandi’s recipe was reconstructed on canvas and panel by Carlyle (2008), as
part of a reconstruction-based evaluative study of a number of nineteenth century recipes for flour-paste
grounds. Carlyle’s reconstructions resulted in a convincing preparatory system, although Carlyle’s rendering
of Grandi’s recipe on canvas developed cracks in the first layer even before subsequent layers are applied.
Carlyle et al. 2008: 126. Carlyle also reconstructed recipes provided by Hundertpfund (1847/1849) and Sully
(1809-71).
84
Smith 1825: 357-8; and as noted by Carlyle (1991, 2001) also in Fielding 1839: 79-80. Fielding slightly
modifies the layer structure, with two layers of flour paste, covered by a ‘coat or two of coloured ground’, by
which he probably means an oil-based artist paint.
85
Hundertpfund 1847: 125-7.

105

recipe using ground calcined bones, in his instructions mixed with wheat flour paste and
pumice powder.86
The treatise of De Montabert (1829) contains many references to a number of new
materials and techniques for panel preparation. This author for example describes a
mixture of varnish (which contains copal,87 elemi88 and spike oil) and poppy oil for a panel
ground with lead white or with ochre.89 De Montabert explains that he advises to include
copal for its strength and elemi for its flexibility. The resins are dissolved in spike oil by
heating. In order to create a somewhat rough surface, thought to increase adhesion of the
paint to the preparatory layer, De Montabert suggests sprinkling pumice powder onto the
wet ground layer. When the layer is dry, all loose powder is removed.90 De Montabert also
gives a curious recipe for a ground composed of quicklime in pig’s blood, which he links to
Chinese practices. He writes that he ‘labels this recipe as excellent, on account of its
solidity’.91 De Montabert introduces (and is the only author to describe) ‘sucre noir de
réglisse’ (‘black liquorice sugar’) as an isolation layer for white aqueous grounds on panel
and canvas.92 According to De Montabert this material serves a dual purpose: first of all it
tones the preparatory layer, secondly it ‘prevents the glue from absorbing the colours’.93
De Montabert advises against animal glue as an isolation layer. His wording suggests that
he is concerned with the adhesion of paint applied over animal glue isolation layers, since
he ends his advice to apply liquorice water as: ‘this is in no way adverse to the adhesion:
this method is preferable to a final size, that consists of passing over everything a glaze of
glove glue, in gelled state’.94
Additions of resin varnish are not unique to De Montabert. German author Fernbach
(1834) advises lead white and chalk bound in amber varnish and thinned with turpentine
oil as a second ground layer on panel. It is applied over a layer of chalk and glue, which is
isolated with a glue layer. The ground is supposed to be very hard but slightly absorbent
and, according to Fernbach, will for that reason provide a good adhesion for subsequent

86

De Montabert 1829, vol. 9: 166-9.
Copal varnishes are advised in British nineteenth century sources for a number of purposes. The first
mention of copal resin in a recipe for preparatory layers appears in Sheldrake, where it is employed to isolate
a distemper ground upon which the dark parts of the picture have already been applied. Sheldrake 1798: 297.
Carlyle describes their use in binders for preparatory layers and for paint layers and as final varnishes. Carlyle
1991, vol. 1: 81-94; Carlyle 2001: 57-77. De Montabert advises their use in varnish-based binding media for
decorative objects. De Montabert 1829, vol 9: 396-7, 399-400. Carlyle employs a varnish prepared from
copal, drying oil and siccatives for her reconstruction of a 1871 Winsor and Newton ground recipe, since
similar varnishes appear in recipes in the Winsor and Newton Archive. Carlyle et al. 2008: 120-1.
88
Elemi resin is advised as a plasticizer in varnishes by a number of nineteenth century recipes. See also
Carlyle 1991, vol. 1: 111 and Carlyle 2001: 81. Elemi is an oleo-resin extracted from the Canarium commune
L. Guineau 2005: 283.
89
De Montabert 1829, vol. 9: 163.
90
De Montabert 1829, vol. 9: 163.
91
De Montabert 1829, vol. 9: 169.
92
De Montabert describes the use of lead white, chalk or pipe clay as fillers for these grounds.
93
The isolation layer is applied over a glue-based ground with chalk, lead white or pipe clay as fillers and
applied in several layers. In contrast to De Montabert’s recipe for canvas preparation which employs the same
materials applied twice, for panel ‘one may make the layer more thick, by superposing several layers’. De
Montabert 1829, vol. 9: 169.
94
De Montabert 1829, vol. 9: 169.
87
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paint layers.95 Also oil varnishes, as described by Dossie (1758, see above) appear in
nineteenth century sources. Hampel (1846) advises soaking the panel in oil boiled with
siccatives, after which it is covered with lead white and ochre, ground in the same
binder.96
Proof of the fact that varnishes are actually used in nineteenth century panel preparation
is found in the archive of London colourmen Winsor & Newton. In a workshop recipe
dated 1843 and titled ‘oil panel colour’, lead white oil paint is mixed with oak varnish,
turpentine with driers, ‘Grecian powder’, boiled oil, yellow, Venetian red and umber.97
Another Winsor & Newton recipe (dated 1844) for a ‘panel colour’, described as a ‘very
good batch – came down very well & is not absorbent’, consists of lead white in oil from
the tube, mixed with turpentine, ‘Grecian powder’, anime varnish and ‘patent dryers’. 98
Late in the century, varnish additions are advised by Vibert (1892) who describes the
addition of ‘painting varnish with a little siccative’ to lead white ground in oil.99 Vibert
does not give the exact composition of the ‘painting varnish’. All we can read in his
paragraph on the use of such varnishes is that they consist of ‘solid matter’ dissolved in
petroleum.100 They are called ‘painting varnish’ on account of the fact that some varnish
can be added to paints on the palette for ‘fluidity, brilliancy and solidity’. 101 As a ground,
the ‘painting varnish’ with lead white oil paint is applied in several coats and each coat is
sanded before the next is applied.102
In another recipe, Vibert (1892) advises an entirely different type of panel ground,
consisting of zinc white in casein. Vibert includes instructions for the production of casein
paste from white cheese, in case no commercial paste is available to the painter.103 Zinc
white is also described in nineteenth century recipes for canvas preparation, where it is
introduced as a more stable alternative to lead white (see Chapter 10 on the stability of
preparatory layers).

95

Fernbach 1834: 5-7. Unfortunatly Fernbach himself does not include a recipe for the amber varnish
employed in this recipe. See Chapter 6 on of amber varnishes.
96
On pages 127 and 128, Hampel provides recipes for ‘oil varnishes’. See Chapter 6 on the oil varnishes.
Hampel 1846: 26.
97
Chapter 6 provides details about the production of oak varnish. Unfortunately the identity of ‘Grecian
powder’ remains unresolved. It is not explained in the Winsor and Newton Archive. W & N manuscript
‘Omnm Gath No 01’, 1838-44, recipe date 1843: 01P018L01.
98
W & N manuscript ‘Omnm Gathm No 04’, 1844-6, recipe date December 1844: 04P016L04. By ‘patent
dryers’ a mixture of different siccatives is meant. See for information on patent driers Chapter 6.
99
This mixture is applied both to the front and the back of the panel.
100
See Chapter 6 for information about naptha and petroleum.
101
Vibert 1892: 93.
102
Vibert 1892: 184.
103
Vibert 1892: 107-8, 186-8.
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5.3
up

Preparatory layers on canvas, chronology in materials and layer build-

5.3.1 Sixteenth and seventeenth century recipes for canvas
In contrast to ground recipes for panels, which often do not necessarily include a size
layer, size layers are nearly always mentioned in sixteenth and seventeenth century
recipes for canvas preparation. This is demonstrated in Figure 6.2b.
The size material mentioned most frequently in sixteenth and seventeenth century recipes
is animal glue. Flour paste, which is absent from panel size recipes prior to the nineteenth
century, is the second most important size layer material recommended for canvas. In
some recipes for flour paste size layers, additions of oil, glue and/or honey are described.
(See Chapters 6, 11 and 12 for detailed descriptions of animal glue and flour or starch
paste size layer composition).
Flour appears in sixteenth century ground layer recipes as well, but only in Italian and
Spanish sources, not in North European recipes. Vasari (1550) and Armenini (1587) both
provide instructions for the application of mixtures of flour and linseed oil with lead
white.104 The anonymous Spanish ‘Reglas para pintar’ (c. 1575-1600) describes a first
ground for canvas which consists of glue, gypsum and flour; here no oil is added. 105
These recipes for flour-based ground layers appear to stand in close relationship with
recipes for flour-paste size layers. The authors employ similar pastes, however now mixed
with pigments and fillers to create a more bulky mixture that is able to fill the canvas
interstices and smooth the support. As in recipes for size layers, some authors advise
adding a little oil to the paste.
It is puzzling why flour paste is described as a binder for grounds only in Italian and
Spanish recipes. None of the sources discuss the absence of flour paste from North West
European ground layer recipes during this period.106 The fact that flour paste size layers do
feature in North West European recipes dating from the seventeenth and eighteenth
centuries demonstrates that the absence of flour paste from ground layer recipes is not
caused by a lack of familiarity with this material.107
Figure 5.3 and Appendix 6c show that flour paste grounds are advised in the nineteenth
century in North European recipes.

104

In Vasari’s recipe, this is preceded by an animal glue size layer, followed by an intermediate isolation layer
of animal glue and finished with an oil bound laye, consisting of lead white, siccatives and ‘earth used for
bells’. Vasari 1550 (edition 1568): 53. Armenini advises a final layer of lead white and a little red, bound in
‘common varnish’ (‘vernice commune’). Armenini 1587: 124-5. See Chapter 6 about ‘vernice commune’.
105
Bruquetas-Galán 2002: 336. The layer is applied to a canvas first sized with animal glue. The manuscript
mentions a second option, considered more modern, which is the application of a layer of oil paint, for
instance lead white, minium and black to the glue sized canvas.
106
As noted in Chapter 4, prior to this period a North European recipe for a flour paste gound was provided in
the ‘Liber illuministarum’, which describes a mixture of flour and wood glue (probably animal glue). ‘Liber
Illuministarum’ c. 1500 (edition Bartl et al. 2005: 184-5).
107
From the fact that Vasari and Armenini were auctioned in the auction of books owned by Hendrik van
Limborch and P.V.W. in 1759, it can be concluded that Vasari and Armenini were read in the eighteenth
century Netherlands, although the catalogues do not indicate their books were widely owned. See Appendix
3.4
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Late sixteenth century South European authors seem to be aware of the materials
employed for canvas preparation by their North European contemporaries. This is
demonstrated by the Italian Borghini (1584), who writes that the Flemish prepare their
canvases with one or two coats of glue, followed by oil paint to fill the canvas interstices.
Borghini points out that canvases prepared in this manner are easy to roll and carry
everywhere,108 undoubtedly a feature that would have been of importance to Flemish
painters exporting canvases to Italy.
Borghini knows what he is talking about. This is clear from the fact that oil-bound ground
recipes are indeed described frequently in sixteenth and seventeenth century North
European sources, both as a single-layer and as a double-layer preparatory systems.
Recipes for each of these types are discussed below.
The earliest North European recipes for single-layer oil grounds within the period 15501900 are two recipes found in the Manuscript BnF Ms. Fr 640 (1580-1600). In one of the
recipe texts, which is actually a recipe for cleaning the paint grinding stone with ‘common
ashes’,109 the anonymous author mentions that these ashes can subsequently be used in
preparatory layers for both panel and canvas. Unlike a two-layer preparation with ashes
advised for panel, the author explains that on canvas only a single layer is needed, for
which ‘the same ashes will serve’.110 Note that if these ashes have first been employed to
clean the grinding stone, they are likely to contain pigments that have been picked up
during cleaning of the stone.
In the other recipe for canvas preparation, a thin layer of lead white, yellow ochre and a
little massicot is advised. Here, the author discusses the use of pigments from the brush
rinsing jar. This is a practice through which complicated pigment mixtures may end up in
the preparatory system. The manuscript advises against the use of pigments from the
rinsing jar, as the presence of ‘corrosive’ pigments such as verdigris in such deposits, will
cause sinking-in of subsequent layers. Instead, the advice is given to apply.111
Throughout the seventeenth and early eighteenth century, recipes appear for single oilbound grounds based on lead white, usually with smaller amounts of other pigments to
provide a tone or possibly as an auxiliary drier (See Appendix 6a and Fig. 5.3).112 Amongst
the thirteen recipes for canvas preparation that De Mayerne (1620-44) provides, are two
recipes for such grounds. His other recipes for canvas preparation describe mainly double
grounds, details of which are provided below. One description of a single oil-bound
ground, that De Mayerne has picked up from painter Abraham Latombé of Amsterdam,113
108

Borghini prefers a different preparation for canvas: Volterra gypsum, heated with flour (‘fiore di farina’),
glue and linseed oil, spread with an iron knife. This mixture is not advised if the artist intends to roll the
paintings and transport them to other countries, because of the risk of flaking. Borghini 1584 (edition 1730):
136-8.
109
‘cendre commune’ can be identified as wood ashes. See Chapter 6.
110
BnF Ms. Fr 640 c. 1580-1600: 57 perso 115.
111
BnF Ms.Fr 640 c. 1580-1600: perso 8.
112
Not all recipes provided information on pigmentation. For instance King 1653-7: 48 described to lay on
‘your primer’ to the canvas sized with starch; Pictorius 1747: 355 advises to apply ‘your paint’ to the sized
canvas.
113
According to Bischoff, Abraham Latombé might be identified as Nicolas Latombe (Amsterdam 16161676) a painter of landscapes and conversation pieces. Bischoff 2002: 302. The Rijksmuseum Amsterdam
owns a three landscape painted by an Abraham de Latombé, dated between 1640 and 1676.
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calls for a size layer of glove-leather glue, covered by a single ground layer that contains
lead white and a little umber. A second coat can be applied if one wishes for a more ‘even’
canvas.114 The second recipe for a single lead white based ground was given to De
Mayerne by a painter identified as ‘the little painter’ (‘le petit peintre’). It prescribes an
oil-bound mixture of lead white, red ochre, a little umber and a pinch of charcoal black,
applied in a single layer.115
The oil-bound canvas ground advised in the anonymous ‘Art of painting in oyle by the life’
(1664) consists of two coats of a mixture that contains lead white, a little minium, Spanish
brown and umber.116 Late in the seventeenth century, Wilhelmus Beurs (1692) advises a
single lead white-based oil ground containing umber or black, depending on the subject to
be painted.117
Next to lead white, clays are also prescribed in recipes for single canvas grounds (see
Appendix 6a).118 In 1635, Lebrun provides a recipe for an oil ground pigmented with
potter’s earth (‘terre de potier’), with additions of yellow earth or ochre.119 The colour of
the clay advised by Lebrun is unfortunately not known, and since pottery clays found in
nature can range from cream or light sand colour to dark grey, red or brown, the colour of
this clay-based ground is uncertain. The Dutch author Eikelenberg (1679-1704) similarly
advises ‘potters earth’ (‘potaard’) in oil for canvas preparation, as he also does for panel
preparation. The earth is ground in linseed oil and applied with a palette knife.120
Seventeenth century recipes relating to Spanish or Italian practice describe the use of clay
as well. ‘Sevilla clay’ is mentioned in recipes for preparatory layers by Pacheco (1649),121
Richard Symonds (1650-2), an Englishman writing in Italy, mentions the use of ‘the earth
that bricks are made of’,122 and Spanish Hidalgo (1693) advises a layer of ‘almagra’123 and
umber or Fuller’s earth124 in linseed oil.125

http://www.rijksmuseum.nl/en/search?ps=12&maker=Abraham%20de%20Latombe&ii=0&p=1
114
De Mayerne 1620-44: 11. The word used for ‘even’ is ‘unie’ in the original French recipe.
115
De Mayerne 1620-44: f85. The idetntity of this painter is not known. He has given De Mayerne a second
canvas ground recipe, for a double ground, described further on.
116
‘Art of painting in oyle by the life’ 1664: 96.
117
Beurs 1692: 19-20. Mixtures with black he considers suited to landscapes, mixtures with umber to other
subjects. Beurs advises to apply the same oil-bound ground layer to both panel and canvas, for panel preceded
by a chalk and glue layer.
118
Clays or other (coloured) earths or soils are also mentioned as first layers of double grounds. Recipes that
fall within that category are described below.
119
Lebrun 1635 (transcribed in Merrifield 1849 (1999): 772).
120
Eikelenberg 1679-1704: 404-5.
121
This preparation he considers the best of all. It consists of a flour paste size that contains linseed oil, glue
and flour or mill dust. This layer is covered by Sevilla clay ground in linseed oil, applied twice. If desired, a
third coat can be applied, to which a little lead white may be added. Pacheco 1649: 384-5
122
Symonds c. 1650-2 (edition Beal 1984: 218): 10.
123
A natural reddish iron oxide pigment. Eastaugh et al. 2008: 11.
124
Described by Eastaugh et al. 2008: 168 as a white clay with a very high capacity for absorbing water and
organic molecules. Eastaugh mentions that the term is sometimes used as a synonym for kaolin, even though
both are different materials.
125
Hidalgo 1693 (translated in Veliz 1986: 137).
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number of recipes

1
3
1
2
2

60

50

7

40

1
1
1
2
1
1
3

30

4
2
4
3

16

20
1

9
3
1
2
1
4

8
10

0

1
2
1
1
3
1
1550-1649

3
1
1
2
3
1
1
1
1
2
2
1
2
1
2

4
1
1650-1699

1
1
4
1
5
1700-1749

5
1

9
2
1
1
1750-1799

7
1800-1849

1850-1899

lead white based+oil / sprinkled flour

sheep bones+flour paste / pigment+sheep bones+flour paste

yellow soap+pigments+oil / oil paint

chalk+glue / pigments+oil / burnt bones+oil

lead white based / lead white based

earth+oil / lead white based+oil

chalk+oil / lead white+oil

chalk+glue / lead white based+oil+ zinc white+oil

chalk+glue / other pigments+oil

chalk+glue / lead white based+oil

[pigments]+chalk or clay+starch / lead white based+oil

caoutchouc+solvent+pigment+oil+glue

burnt chalk/casein/beeswax/linseed oil

zinc white+casein

zinc white+wax+megilp

lead white+skimmed milk

unspecified pigments+oil

(pigment)+chalk+oil

pigments+ashes+oil

earth+clay+oil

lead white+starch or flour paste+linseed oil

lead white based+oil

[pigments]+chalk or clay+starch

bole+glue

chalk+glue+oil

chalk+glue

Figure 5.3

Recipes for canvas preparation, 1550-1900

For grounds that consist of multiple layers, the layers are separated by a slash.
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While the above recipes specify oil as the binder for clay-based grounds, animal glue is
described to bind red bole in the ground recipe provided by an anonymous recipe book in
the Frans Hals Museum, which can be dated in the second half of the seventeenth
century. This is the only recipe found to date that specifies a mixture of clay with animal
glue as a binder for a North European canvas ground.126 Water is however encountered in
two seventeenth century recipes that advise emulsion binders:
De Mayerne (1620-44) gives a recipe for an ochre pigmented ground bound with an
‘unguent’ oil. This binder is prepared by heating litharge-treated127 nut oil with water until
it has the consistency of ‘butter in summer’. Ochre is ground with this ‘unguent’ and the
mixture is applied to an unsized canvas. After the coat has dried, it is pumiced and covered
with a second coat of the same mixture. According to the recipe, this preparation will
never to crack or flake.128 The description does not clarify whether the ‘butter’ created
would still contain water or if it has evaporated.129
Lebrun (1635) also discusses an emulsion-bound ground, in a recipe titled: ‘to prime a
canvas quickly, so that one may paint on it the same day that it is primed’. Parchment glue
and oil priming are ground together and applied to the canvas. Lebrun writes that this
mixture hardens instantly, which is very convenient for those in haste. However, the
canvas cannot be rolled without flaking of the preparation, as Lebrun warns.130
De Mayerne’s recipe (1620-44) for an ‘unguent’ ground, is the first seventeenth century
North European recipe to describe a canvas ground based on earth pigments. While ochre,
presumably yellow ochre, does not feature as the main ground component in any other
later seventeenth century recipe, a number of seventeenth century recipe books write
about single-layer grounds composed of the earth pigment ‘brown red’, with minor
additions of other pigments or siccatives.131

126

Anonymous recipe book, Frans Hals Museum, 1650-1700: 5. A late nineteenth century recipe from the
Technische Mitteilungen does mention the use of ‘white bole’(‘weisser Bolus’) or just ‘bole’ in an aqueous
binder. A different recipe in another volume of the same periodical clarifies however that the word bole is
used here as a broadly applicable term, which includes Siena earth, raw umber and different clays. Technische
Mitteilungen, nr 6 (1885): 20 (reference for bole), Technische Mitteilungen nr 25, (1886): 39 (recipe for a
single ground with chalk or bole).
127
Litharge is lead (II) oxide. See Chapter 6 for more information on siccatives.
128
De Mayerne 1620-44: 28v. The use of water as an addition to an oil ground is also discussed in a
seventeenth-century Italian recipe. Volpato (c. 1670) advises potters earth that is first steeped in water, after
which most of the water is pressed out and the same amount of linseed oil is added. The mixture receives an
addition of highly siccative oil that has been pressed from brushes during cleaning and has been boiled with
the sediment of those colours. It is stirred with a spatula and applied to the canvas. For the second layer,
which contains umber as a siccative (the oil from cleaning brushes is omitted from this layer), the mixture is
ground, not stirred like the first layer. Volpato writes ‘This method succeeds well and is quickly done’.
Volpato c. 1670 (transcribed in Merrifield 1849 (1999): 731).
129
It is clear that the recipe describes a rather viscous binder, but such a consistency can result from two
different processes. Heating the litharge treated oil with water can lead to an emulsion with a higher viscosity
than that of oil. However it is equally possible that the resulting binder contains no water at all. Heat allows
water to evaporate, creating gas bubbles inside of the liquid. Bubble formation will facilitate the uptake of
oxygen from the air by the oil and can thus result in an oxidized, viscous oil. In any case, after drying and
ageing all water will have evaporated rendering this ground in essence an oil ground, although possibly a
relatively porous and leanly bound type. (See Carlyle 2005 on emulsion grounds.)
130
Lebrun 1635 (transcribed in Merrifield 1849: 820).
131
See Chapter 6 for a discussion of yellow and reddish earth pigments and clays.
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Although most of the recipes that describe brown-red earths in grounds are concentrated
in Spanish and Italian sources,132 brown-red single grounds are also described in French
recipes that date from the late seventeenth and the eighteenth century. These recipes are
all based on a single source, a recipe published by Félibien in 1676.133 The popularity of his
recipe is unparallelled, at least if we count the number of occurrences of the recipe in
later sources (Appendix 14). Throughout the seventeenth and eighteenth centuries,
Félibien’s text is taken up by other authors and is even repeated in the nineteenth
century. The recipe also appears in British, German, Dutch, Danish and Italian sources. The
fact that André Félibien (1619-1695) was a well-established French writer, court historian
to the French king and friend of Poussin, whose biography he wrote, may have
contributed to the faith placed in this author’s instructions and may have ensured longterm interest.134
Félibien’s recipe calls for the following build-up: after a glue size, a first ground layer is
applied that consists of brown-red, ground in either nut or linseed oil. This single ground
layer can be covered with a second ground layer if the painter wishes so.135 If painters
prefer a thin single ground out of fear that the canvas will become too brittle, no second
layer should be applied. In particular if painters want the painting to be rolled, a second
layer is advised against. However, because a single ground will leave the canvas texture
more visible than a double ground, Félibien only considers the omission of the second
ground admissible for larger works.
A comparison of different verions of the recipe is interesting. The table in Appendix 14
shows that some later versions of Félibien’s recipe make small modifications in the term
used to describe the earth pigment (in one instance advising yellow ochre instead),
prescribe other siccatives for the first ground layer (minium or lead white) or add a red
pigment to the second ground layer to render it a warm grey. Although Félibien has
described the second grey ground layer as optional, some of the later copies or
translations present it as a fixed part of the ground layer build-up.
The fact that recipes are adapted could indicate that they still carry a practical value, as it
is less expected to see such changes in recipes reproduced for their literary or historical
value only. However, at the same time, comparison of these recipes demonstrates that
while the original recipe appears in a source that is written in the close vicinity of artists,
later versions are included in encyclopedias and manuals written for the general public,
thus a growing distance seems evident between this recipe and actual painting practice.
A small number of seventeenth century recipes describe canvas preparations that include
chalk and glue layers, a combination of materials that is more frequently associated with
132

The first is Spanish Pacheco (1649), who describes a ground of ‘common red earth’ in linseed oil, which
he says is used in Madrid. Pacheco 1649: 384-5. Symonds (1650-2) writes down a recipe in his Italian
manuscripts about a ground that consists of red earth mixed with a little white, chalk and a very little carbon
black, applied over a glue sizing. Symonds c. 1650-52 (edition Beal 1984: 218): 10. N.B. Beal (1984: 87)
writes that the term ‘creta’ in this recipe may possibly also embrace silicious earths. To support this comment,
she quotes Gettens, Fitzhugh and White 1993: 203-226 and S. Augusti, I colori Pompeiani, Rome: De Luca
1967: 53-9.
133
Félibien 1676: 407-8.
134
See Appendix 2, Félibien 1676.
135
This second layer consists of lead white and a black pigment, ground in oil.
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traditional panel preparation. Whether such recipes are indeed inspired by contemporary
practice for panel preparation is uncertain, but the similarity is striking.136
Chalk and glue is described as a single ground by Bate (1633), with an addition of honey,
as ‘the honey keeps it from cracking, peeling, and breaking out’.137 Recipes that advise a
first layer of chalk and glue with a second oil-bound layer are however more common in
the seventeenth century than single grounds of this type. A recipe for such a double
ground is present in Manuscript Sloane 1990 (c. 1623-44), which describes the application
of a glue size layer, the chalk and glue layer (with a little honey) and an oil-bound second
lead white based ground.138 Later in the century, an English source compiled for the
general public includes a recipe with a rather similar layer build-up: William Salmon (1672)
advises two to three thin coats of animal glue and chalk, followed by an oil-bound layer
with lead white.139
Symonds (c. 1650-2) and Félibien (1676) provide a possible reason for the use of chalk and
glue grounds on canvas. Symonds writes: ‘Those clothes that have gesso in the
imprimatura the gesso makes the colour keep fresher and absorbs the bad qualities of the
oil’. However Symonds adds: ‘but they crack sooner and that is the worst of the gesso’.140
In a discussion of the painting techniques of Titian and Veronese, who he claims have
painted on aqueous grounds, Félibien (1676) also explains how aqueous grounds absorb
some of the oil from subsequent layers and thus help achieve long-lasting brightness of
the colours, which would otherwise be obscured by darkening of the ageing oil binder.141
Chapter 10 discusses comments on the influence of ground absorbency on the stability
and degradation of oil paintings and places Symonds’s and Félibien’s comments in a wider
context.
While the above recipes demonstrate that glue-bound ground layers are occasionally
advised for canvas preparation in seventeenth century sources, double oil-bound grounds
with a lower layer composed mainly of cheap extenders and a top layer based on lead
white feature more regularly in seventeenth century North West European sources. They
continue to appear in the sources until well into the nineteenth century.142
Exactly why preparatory layers consisting of two distinct oil-bound layers are frequently
advised is not entirely certain. De Mayerne (1620-44) notes: ‘if one wishes to save one
could make the first layer of ochre before applying a lead white based ground layer’. 143 A
conclusion that their appearance may have been driven by economical motives seems

136

In Chapter 4 the fact was discussed, that in Italian fifteenth century recipes, gesso layers were advised for
canvas. This situation seems to demonstrate similarities with the occurrence of chalk and glue grounds in
sixteenth and seventeenth century Northern European recipes for canvas preparation.
137
Bate 1633: 167.
138
Manuscript Sloane 1990, 1623-44: 78-79.
139
Salmon 1672: 141. A comparable recipe is provided by Pacheco 1649: 68.
140
Symonds c. 1660-52: 4v
141
Félibien 1676: 407-8. Instrumental analysis of the paintings of both artists confirm that they actually
employed aqueous grounds, although Titian also frequently added a second oil-based ground layer. Birkmaier
et al. 1995: 119, Dunkerton et al. 1999: 271.
142
See Appendix 6b.
143
De Mayerne 1620-44: 98v.
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fair.144 By introducing a first ground layer composed mainly of cheap pigments or fillers
and by covering this first layer with only a thin layer containing lead white, less of this
expensive pigment is required to deliver a more or less smooth surface with a suitable
base tone for painting. This hypothesis was raised in prior resarch.145
The first recipes for this type of double ground appear in the De Mayerne manuscript
(1620-44). De Mayerne (1620-44) provides a number of recipes for double oil-based
grounds that employ a reddish first layer covered by a second lead white based layer. In
some recipes, De Mayerne does not specify which red pigment is used for the lower layer,
at other times he is specific. In a recipe from the Wallonian primer living in London, the
layer containing ‘brown red, or brown red of England’ (‘Braun rot, ou rouge brun
d’Angleterre’) is covered with a second ground consisting of lead white, charcoal black and
a little umber, the umber added ’to make it dry sooner’.146
Clays are also advised for use as the first layer of double grounds. In a recipe of the ‘petit
peintre’ in the De Mayerne manuscript (1620-44), bole is mixed with a smaller quantity of
umber and ground in oil as a first layer for a canvas, previously sized with animal glue.147
After drying, a second ground consisting of lead white and umber is applied. De Mayerne
adds a note in the margin that instead of umber, yellow ochre or ‘burnt red’ can be
used.148 Mixtures of bole and umber are prescribed in three additional ground recipes in
De Mayerne’s manuscript.149
Somewhat later in the seventeenth century, Félibien’s fellow countryman De la Fontaine
(1679) describes a double ground consisting of a layer of umber and ‘brown red’, covered
with a second ground containing lead white tinted with umber and a little carbon black.150
Although different pigments are advised, it is close in type to Félibien’s instructions.
5.3.2 Eighteenth century recipes for canvas
As stated above, during the eighteenth century repetitions of Félibien’s recipe appear in
France, Germany, England, Italy, Denmark and the Netherlands (see Appendix 14). The
version by De la Hire (1730) describes the addition of ‘a little brown red’ to the second
grey layer,151 which renders this ground warmer in tone than the earlier recipes that
144

Groen (2005) suggests an additional motive in a discussion of grounds employed by Rembrandt van Rijn
and other seventeenth century artists, the optical effect of the double ground. She believes that the reddish
colour of the lower layer frequently used in such double oil-grounds shimmers through and modifies the tone
of the usually grey top layer and concludes that this combination of light over dark had an aesthetic purpose.
Groen 2005c:19. However, as noted by Van de Wetering (1997: 130), in many paintings the upper ground
layer has been applied too opaquely for a lower layer to influence tonality. Groen quotes a recipe from the
anonymous Nieuwen verlichter (1777) to support her theory. This recipe, however, does not describe a lower
layer that shimmers through, but the addition of the pigment ‘brown red’ to render the grey top layer a reddish
grey. Nieuwen verlichter 1777: 167-8.
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A number of modern authors link the use of double grounds with a first layer of earth pigments to their
economic advantages: Van de Wetering 1997: 129-130, (in note 96 on page 304, Van de Wetering compares
the prices of lead white and of ochres); Kirby 1999: 28-9; Roy 2006: 29; Wallert and Dik 2007: 38.
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De Mayerne 1620-44: 5.
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De Mayerne 1620-44: 87.
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De Mayerne 1620-44: 87.
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De Mayerne 1620-44: 90, 95, 96.
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De la Fontaine 1679: 43-4.
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De la Hire 1730: 710.
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advise only lead white and black. The addition of brown red also appears in recipes
provided by Jombert (1766)152 and in the Nieuwen verlichter (1777).153 These recipes are
apparently not based on Félibien but on De la Hire (1730). Other versions of the recipe
continue to advise the cooler mix of lead white and black as described in 1676 by Félibien.
Relatively few original recipes appear during the first half of the eighteenth century:
Cröker (1729) advises a single ground of red bole, ground in varnish.154 A recipe in
German, dated between 1726 and 1739155 and preserved inside the Dutch Wiltschut
manuscript, describes a double ground in which all layers contain a large proportion of
lead white. The first layer, applied in two coats, consists of lead white in oil with a few
drops of painter’s varnish.156 It is applied over an animal glue or flour paste size layer with
an addition of oil. The second layer consists of lead white mixed with a little Berlin blue,
ground in nut oil.157 In contrast to the seventeenth century recipes, none of the original
ground recipes from the first half of the eighteenth century mention lead white based
single grounds.
Recipes from the second half of the eighteenth century are more numerous and also more
varied. Recipes for single lead white-based grounds are published by Dossie (1758),158 Le
Pileur d’Apligny and by Dutens (both dated 1779). 159 Dossie (1758) describes several types
of grounds in his Handmaid to the Arts. He also provides a recipe that results in a double
ground similar to the ground advised by Félibien (1676), but Dossie adds an isolation layer
and – in contrast to Félibien – is liberal in his use of oil. He advises to soak the canvas in
drying oil before applying the first red ochre ground, applied in three coats. After drying,
this layer is brushed with drying oil and covered with a lead white based second ground
layer.160
Besides repetitions and translations of Félibien’s 1676 recipe, single layer grounds
composed of (mainly) brown or orange earth pigments are rare in sources from the
second half of the eighteenth century in The Netherlands, France or England. Red bole is
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Jombert 1766: 126-131.
Nieuwen verlichter 1777: 166-8.
154
Cröker 1729: 74-7. See Chapter 6 on the nature of boles and of the historical use of this term.
155
Although the main text of the Wiltschut manuscript is dated around 1701, the recipes in German that are
written in a different hand are dated later, between 1726 and 1739. See (Wallert et al. 1999: 36) for a
discussion of the contents and dating of the manuscript.
156
See Chapter 6 for more information about different types of varnishes described in recipes for preparatory
layers.
157
Wiltschut manuscript c. 1701/1726-39: n.p. [78 in pdf]. Berlin blue or Prussian blue is a relatively recent
discovery when it is described in the Wiltschut manuscript. It had been first synthesized between c. 1704 and
1710 in Berlin. Eastaugh et al. describe occurrences of the pigment in paintings dating from the 1720s, with
some earlier examples in Germany. Eastaugh et al. 2008: 314-5.
158
A composition of lead white (‘flake white’) ground in fat oil is advised for canvas, wooden panel and on
copper. Dossie 1758: 204-5. Dossie’s recipe for the preparation of this ‘fat oil’ is discussed in Chapter 6.
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Le Pileur d’Apligny 1779: 70 describes a single layer of lead white in an unidentified binder, with an
addition of honey. The use of honey creates uncertainty about the binder, since honey is elsewhere described
only as an additive for aqueous grounds. Lead white, on the other hand, is only mentioned in oil- or varnishbound ground layers in contemporary recipes. Unfortunately hardly anything is known about the author, who
wrote his treatise for a general public interested in the ‘mechanical’ arts. Dutens 1779: 62 advises a single oil
ground tinted grey with a mixture of black, ochre and a little brown red.
160
Dossie 1758: 203. See Chapter 6 for a discussion of the materials employed for size layers for canvas, for a
discussion of Dossie’s preference for oil instead of a glue or flour paste sizing. See also Chapter 10 for a
general examination of texts on the topic of ground absorbency in historical recipe books.
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advised however, in two German eighteenth century recipes. In 1761, Hallen prescribes
the application of a single oil ground with red bole ‘or other low quality/common paint’
(‘andrer schlechten Farbe’),161 and the Swiss manuscript Mss.Hist.Helv.XVII.233B (c. 17501800) advises a single layer of brown red and ‘Keselbraun’, with a little lead white or
chalk.162
A mixture of chalk and glue is mentioned for canvas preparation once in an eighteenth
century North West European source, by Godfrey Smith (1756), who advises its use as a
first layer in a double ground, covered with a linseed oil bound layer containing lead white
and a little black.163
5.3.3 Nineteenth century recipes for canvas
As during former centuries, animal glue remains the size layer material most frequently
advised in nineteenth century recipes (See Fig. 6.2b). The fact that the Winsor & Newton
Archive manuscripts include animal glue size layers in a number of recipes, confirms its
use in commercial preparatory layers. Besides animal glue, flour paste or starch are
advised for sizing. Soaking the canvas in milk is described as a first preparatory step in the
Technische Mitteilungen (1897).164 Contrary to recipes for panel preparation, no oil or
varnish size layers are advised.
Notes in the Winsor & Newton Archive record experiments with additions and alternatives
to the traditional size layer. Size layers of shellac in ammonia and an addition of shellac in
ammonia to an animal glue size layer are suggested as possible alternatives to render the
layer more water-resistant.165
The most remarkable difference in use of size layers however, is the fact that contrary to
earlier centuries, a large proportion of nineteenth century recipes for canvas preparation
do not describe a size layer. This is an interesting development. The following overview of
nineteenth century recipes for canvas preparation will discuss the increase in aqueous
binders and emulsion binders in nineteenth century recipes. Whether the fact that oil
grounds are advised less frequently for canvas preparation explains the reduced frequency
of size layer descriptions, seems plausible but is not fully certain, as omission of the size
layer is seen both in recipes for aqueous grounds and recipes for oleous grounds or
varnish-bound grounds (See Appendix 6).
Some nineteenth century authors describe size layers and ground types that are similar to
those encountered in recipes that date from the second half of the eighteenth century.
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Hallen 1761: 322.
Mss.Hist.Helv.XVII.233B c. 1750-1800: 48-9 (transcribed in Stettler 1987: 14). According to Stettler
1987: 48 either English red or rust found in a kettle. Stettler quotes Kühn, who believes that ‘Keselbraun’ can
be identified as Kassels brown.
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Smith 1756: 58. Also an Italian and an American eighteenth century author describe a preparatory system
for canvas that contains an animal glue bound layer: Orlandi (1719) advises a layer of animal glue and gesso,
with a glue isolation layer followed by a layer of pigments (earths) in oil. Orlandi 1719: 480. Chalk and glue
with a little honey is described as a single ground in a 1793 recipe in the American Golden Cabinet, which
advises the application of this layer to the animal glue sized canvas. Golden Cabinet 1793: 112. The Golden
cabinet also repeats Félibien’s recipe. Golden Cabinet 1793: 112.
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Technische Mitteilungen, nr. 9 (1897): 2
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As these comments do not appear as recipes, but as suggestions, they are not counted in Figures 5.2 and
5.3. W&N manuscript ‘Omnm Gath No 12’, 1836-50: 12P039L17, 2P012L18.
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For instance, Félibien’s method is repeated by as many as five nineteenth century sources,
the most recent of which is Vergnaud (1831).166 However the role of recipes for oil-bound
grounds seems to diminish in favour of aqueous binders, emulsion binders and double
grounds with an aqueous lower layer. Figure 5.3 shows this move away from the
preparatory systems that are advised during the seventeenth and eighteenth centuries
and towards other combinations of materials and layers.
Several nineteenth century recipes include materials or procedures that are not
mentioned in earlier sources. These are the ‘new’ materials: milk, egg, wax, caoutchouc or
‘India Rubber’ and casein in size and ground layers and the practice of dusting flour on the
surface of the wet ground (see Appendices 6e and 15). These innovations fit within the
general trend of experimenting with alternatives to and modifications of oil-, varnish- and
glue-based layers.This interest in innovation was in keeping with the era of the industrial
revolution.167
A combination of materials that is not encountered in earlier recipes is the mixture of
chalk and oil as a preparatory layer. It is described by Simis (1801), a Dutch author writing
mainly about decorative finishes for housepainters. Simis’s recipe for canvas preparation
calls for a first layer of chalk ground in oil and applied thinly to fill the canvas interstices.
The layer is subsequently rubbed down with a pumice stone and covered with a second
layer of ‘a light colour, onto which one then paints and lays in, whatever one wishes’.168
As mentioned in the section on panel grounds, the earliest flour paste ground recipe in a
nineteenth century source appears in 1806. Grandi (1806) advises to prepare both panels
and canvas with a paste made by heating flour in water, with calcined and crushed bones
of sheep’s trotters as filler. Grandi’s method is advertised as being the same as the one
employed by ‘the Venetians’.169 For canvas, the mixture is applied in two coats, pumiced,
and covered with a second layer to which pigments can be added. Before painting, a coat
of raw linseed or poppy oil is brushed on.170
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Vergnaud 1831: 137-8.
Carlyle’s overview of developments in British nineteenth century manuals for oil painting demonstrates
that experimentation does not limit itself to preparatory layers. Sometimes fuelled by ideas about the painting
methods practiced by earlier painters (in particular the Venetians, but also Antique painting methods), at other
times by the invention or introduction of new materials from industry (caoutchouc can be considered one of
these), a number of new methods are introduced. Carlyle 1991, 2001.
168
Simis 1801: 158. The ground layer build-up described by Simis somewhat resembles the one that
American artist Neagle makes notes about on the stretcher bar of his Portrait of Reverend John Ryan,
probably painted in 1829. Neagle writes here that he has applied a preparation consisting of a starch size and
three coats of whiting (chalk) in oil. After wetting the surface with a sponge to prevent the following layer
from sinking in, he has finished the preparation with a thin layer of lead white paint, thinned with turpentine
oil. Katz 1999: no page nrs.
169
So far, no Venetian recipes including crushed bones have been located. The use of flour paste is
documented however in sixteenth century recipes for canvas preparation supplied by Vasari (1550) and
Armenini (1584). See paragraph 5.4
170
Transactions 1806: 85-9. For panel preparation Grandi advises three coats of the first mixture, covered
with a single coat of the pigment-containing second layer. Grandi’s recipe is repeated by Cawse 1822: 9-11.
Carlyle et al. 2008 describes a reconstruction of this recipe.
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During the third decade of the century, three French treatises are published that are very
informative about canvas preparation, those written by Bouvier (1827),171 De Montabert
(1829) and Mérimée (1830). All three treatises provide detailed information on
preparatory layers for different supports, but with an emphasis on canvas preparation. All
authors include several options for different types of grounds and De Montabert includes
binders whose use in preparatory layers has not been described previously.
Bouvier’s treatise (1827) is characterized by the high level of detail of his descriptions of
procedures and it provides unique insight into early nineteenth century academic
painting. Bouvier includes such detailed descriptions as he intends to provide concise
practical instructions for oil painting students.172 He provides recipes both for a singlelayer oil-bound preparatory layers and for an aqueous ground bound with starch or flour:
‘this last one is the best’.173 His recipe for a single oil ground, applied to a canvas sized
with animal glue, even contains information on the size of the brushes and spatulas. 174 In
his recipe for a flour or starch paste ground, Bouvier writes that the flour paste should
have the consistency of a ‘slightly thick cream’ (‘crème un peu épaisse’) and be mixed with
pipe clay, light yellow ochre and a little red ochre.175
Bouvier (1827) draws attention to the practical advantage that aqueous, absorbent or
semi-absorbent grounds provide to the painter who is in a hurry: paints will dry very
quickly because their binder is absorbed by the ground. This will make it possible to lay in
the composition (‘ébauche’) and apply the finishing retouches (‘rétouche’) on the same
day, very convenient if the sitter can only sit for a portrait once.176
De Montabert (1829), a French painter who was a pupil of David, advises a flour-paste
ground made from the powder of burnt bones, pumice powder and wheat flour. The paste
is applied to a canvas first rubbed with a concoction of absinth and garlic or a sliced onion,
the purpose of which De Montabert does not explain. Possibly this treatment increases
adhesion between ground and canvas, since elsewhere De Montabert advises to rub a
panel with a similar concoction in order to ‘make the first ground layer adhere well to the
panel’.177 The flour-paste layer is brushed with the same ‘decoction of black liquorice
sugar’ that De Montabert advises to isolate chalk and glue grounds on panel. 178
Flour paste grounds are only one of the many options for preparatory layers that De
Montabert (1829) describes. He also discusses single-layer oil-and-varnish-based grounds
with ‘white or ochre’ as filler,179 glue-bound grounds with calcined bones, chalk, lead
white or a combination of chalk and lead white as filler180 and covered with a ‘frottis
171

Bouvier was a Swiss painter, but also traveled to France and Germany. His treatise was published in Paris.
Bouvier 1827: v.
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Bouvier 1827: 577.
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Bouvier 1827: 571-2.
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Bouvier 1827: 577-80. (Arsenne and Denis 1833: 335-7) repeat Bouvier’s recipe.
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Bouvier 1827: 575-7
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Montabert 1829, vol. 9: 169.
178
In a section on isolation layers, quoted earlier in relation to panel grounds, De Montabert states that this
liquid is ideal to reduce ground absorbency while providing a brownish tone to stark white preparatory layers.
De Montabert 1829, vol. 9: 166-9.
179
Bound in a mixture of poppy oil and spike oil varnish containing copal and elemi resin. De Montabert
1829, vol. 9: 163.
180
De Montabert 1829, vol. 9: 166-9.
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d’huile’ (‘rubbing with oil’) to prevent sinking in of the oil paint applied on top. 181 It is
interesting to note that apparently De Montabert considers lead white a suitable pigment
for aqueous ground layers, while late nineteenth century sources are concerned about the
possible reaction between lead white and sulphides in the air to form lead sulphide, a
blackish material.182
De Montabert is critical of the much-repeated preparatory system that was originally
described by Félibien (1676). He considers a first layer of earth pigments particularly
problematic. Such a layer, according to De Montabert, will not ‘penetrate’ the canvas,
which is sealed for access by the animal glue size layer. Because superimposed layers are
much more strongly bound than the reddish earth layer, flaking will occur. De Montabert
believes that part of the problem is the turpentine oil, which he believes is frequently
added to reduce the oil content of the first layers, but results in an underbound ground.183
However he does not believe that substituting turpentine with additional drying oil would
solve the problem, as, according to De Montabert, this excess oil will cause the reddish
ground to ‘move up’ through the paint layers.184 De Montabert advises to use other, more
absorbent ground types instead.185
Like De Montabert, Mérimée (1830) is critical of the first brown-red layer in double
grounds of the type advised by Félibien (1676). He warns that the siccatives in such
grounds result in a surface covered with little grains.186 Mérimée includes recipes for
different types of grounds, ranging from more saturated oil-bound to absorbent aqueous
systems. He describes how to prepare a single-layer oil-bound ground with lead white187
and makes a case for casein-bound grounds.188 Mérimée considers the moisture
resistance of casein a great advantage in comparison to other aqueous binders, since it
allows the painter who wishes to set up his composition in watercolour to erase mistakes
with a moist sponge without disturbing the underlying ground. In his recipe for a caseinbound ground, Mérimée advises to add a little oil or an ‘oily emulsion’ to the casein and to
use as little binder as possible to make sure that the oil of subsequent layers will be well
absorbed.189
Mérimée also describes a double canvas ground consisting of a first layer bound in an
aqueous medium covered by an oil-bound second ground layer. The first layer is applied
over a size layer to which, interestingly enough, some oil and ‘linseed grain mucilage’ are
added. Mérimée points out the fact that by using an aqueous medium for the first layers,
181

De Montabert 1829, vol. 9: 158. See Paragraph 10.5.5 about isolation layers to modify ground absorbency.
For instance: Standage 1892: 73. See Carlyle 1991, vol. 1: 350-2 and Carlyle 2001: 258-260 for
information about British nineteenth century artists on this topic. See also Chapter 10 on the influence of
preparatory layers on the ageing of a painting.
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There are no indications in the historical recipes gathered for this treatise that turpentine was indeed
introduced in these grounds. Additions of spike oil to the paint layer, not the ground layers, were described by
Félibien 1676: 408.
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See Chapter 10 on the topic of the influence of ground colour in aged paintings.
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De Montabert 1829, vol. 9: 161-2.
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Mérimée 1830: 242-3. Possibly, the little grains that Mérimée is seeing are a paint defect known as
‘protrusions’, agglomerates of lead soaps that push through the surface. See for example Van der Weerd et al.
2002 or Noble, Boon and Wadum 2002 for a description of this phenomenon.
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Mérimée 1830: 242.
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Suited to those artists who wish to apply their sketch in watercolour. Mérimée 1830: 249-50.
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Mérimée 1830: 249-50. After setting up the composition in watercolour and before continuing to paint
with oil paint, Mérimée advises the painter to apply a layer of white drying oil or a layer of viscous varnish.
Around the same time, (Vergnaud 1831: 138-9) describes the use of casein as an alternative to animal glue
size layers for panel and gives a recipe for its preparation.
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the drying time such grounds is much reduced. The last layer should be very liquid, in
order to make it penetrate the first aqueous layer, which makes the preparation more
supple. For this layer, preferably air-exposed oil should be used.190 The English translation
of Mérimée’s treatise (1839) describes the second oil-bound ground layer as ‘merely oil,
become viscous by exposure to the air’.191 Whether this is a misinterpretation or a
deliberate modification of the original French recipe is not clear.
Because oil paints applied onto absorbent canvases will dry quickly to the touch, this
makes these grounds well suited to sketching and outdoor-painting.192
Mérimée also gives advice for those artists who wish to use an oil ground but do not have
time to wait until it has dried properly. In that case, Mérimée advises to apply a layer of
chalk bound in weak glue to the reverse of the canvas to draw out the oil. However
Mérimée does advise artists to employ an aqueous ground instead.193
The recipes provided by Bouvier, De Montabert and Mérimée demonstrate the variation
in materials that nineteenth century authors consider suitable for canvas preparation.
Nearly all the types of grounds these authors mention, reappear in later sources. Later
authors however do not necessarily give as wide a range of options as Bouvier, De
Montabert and Mérimée do. For instance, 1830s authors Arsenne & Denis (1833) only
discuss single lead white based grounds, bound in oil.194 German author Fernbach (1834)
advises a mixture of lead white and ‘Thon Erde’ (‘pipe clay’) in linseed oil. 195 His fellow
countryman Bickes (1834) provides a recipe for a single ground on canvas that is prepared
from ‘glue water’ and chalk, applied over a ‘glue water’ size layer.196
British author Cawse (1840) provides two ground recipes, one for a single-layer oil-bound
ground, and one for a two layer preparatory system with a glue-bound and an oil-bound
layer. Fillers and pigments for the single ground are tobacco-pipe clay, Spanish white,
drying oil and pigments.197 As a double ground he advises a first layer of chalk in animal
glue and a second layer of unspecified pigments bound in oil. Cawse writes that ‘plaster of
Paris’ (gypsum) can be added to the first layer.198 A recipe in the 1841 Complete Guide
advises a two-layered oil-bound ground with a first layer of lead white and a little red lead
in linseed oil and turpentine oil and a second pigmented layer in which the red lead is
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Air exposure results in a more highly oxidized oil, which dries faster and may have a different viscocity
and therefore other film-forming properties. As explained earlier, the aqueous layers should only contain a
very weak glue, the oil ground binder will penetrate these aqueous layers and will render the whole
preparatory system supple, the suppleness remaining until the oil has fully dried. To ensure suppleness,
additions of a small amount of oil and much linseed mucilage to the aqueous layers are advised. Mérimée
1830: 244-5; recipe repeated by Vergnaud 1831: 138.
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Merimee 1839: 220-1.
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Some sources describe the use of aqueous grounds for decorative paintings, used for instance as theatre
backdrops. Such paintings are often also executed in in aqueous binding media. Their preparatory layers show
many similarities with aqueous grounds advised for oil-based painting. Examples of such preparations for
decorative paintings are found in Vergnaud 1831: 136-7 and in Bersch 1894: 476.
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Mérimée 1830: 245.
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Arsenne and Denis 1833: 335-7.
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Fernbach 1834: 4-5. The linseed oil is first ‘boiled’.
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Bickes 1834: 133-4.
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Cawse 1840: 20-1, 26.
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substituted with ‘sugar of lead’ (lead acetate). ‘It is not particular what tint it is of,
provided it is rather light than dark’.199
An experiment with a single ground for canvas that is based on caoutchouc or ‘India
Rubber’, is recorded in the archive of British colourman Roberson (1830s-early 1840s). The
layer is prepared from linseed oil, small pieces of natural rubber, ‘rosin’ [colophony],
litharge and copperas.200 Whether this ground was ever sold by Roberson is uncertain,
however Indian rubber based grounds were sold commercially for a limited time period in
Britain.201
While grounds pigmented with light-coloured pigments seem to dominate the nineteenth
century recipes, if we discard those authors repeating Félibien, a double ground with a
first layer of a reddish tone is described by German author Hampel in 1846. According to
Hampel, canvas in the German city of Dresden is prepared commercially with a rye flour
size layer, followed by a layer of red bole or light English red in linseed oil varnish and a
final layer consisting of two coats of lead white to which a little ochre and black are added.
Hampel praises the quality of this commercial product highly.202
Hundertpfund (1847), a German author contemporary to Hampel, advises a mixture of
flour and pipe clay: three to four applications of flour paste with a consistency of ’slightly
fluid honey’ are covered by a second ground, which consists of lead white oil colour and
some turpentine oil. This layer is pumiced and again a coat of lead white in oil is applied,
without the turpentine oil this time. Flour is sprinkled over the last ground layer while it is
still wet and loose flour is removed by knocking the upright canvas against the floor.203
A wax addition for grounds204 is described for the first time in the 1850s in a recipe for a
single ground for canvas in a Winsor & Newton Archive manuscript (1854). It is one of the
ingredients of the ‘meguilp’ consisting of beeswax, turpentine and ‘double mastic varnish’,
which, mixed with zinc white oil paint, is applied as a canvas ground.205 Wax also appears
in a recipe provided by Dutch Hopman (1856), in a manual written primarily for decorative
painters which includes a recipe for the preparation of canvas for paintings. Hopman’s
recipe for a double oil-bound ground for paintings starts with a layer for which wax is
melted in turpentine and stirred into a paste with lead white and boiled oil. No mention is
199

Complete Guide 1841: 41.
Roberson (1831-c. 1840): last page. The exact date of this recipe is uncertain. On the page preceding the
recipe for an India Rubber ground, the date ‘1 feb 1840’ appears, written in red ink on a page filled in brown
ink. This observation on the subject of the date of the recipe is provided by Carlyle in her database on
nineteenth century British sources. See Chapter 5 for more information on the composition of copperas and
the other materials described in this recipe.
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Carlyle 1991, 2001, Labreuche 2011.
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Hampel 1846: 22-3.
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Hundertpfund 1847: 125-7. An English translation of Hundertpfund appears in 1849 and repeats the recipe,
with the slight variation that the prepared canvas is shaken to remove superfluous flour. (Hundertpfund 1849:
105-9). Hundertpfund’s recipe is taken up by Knowlton as well. (Knowlton 1879: 30-1). Hundertpfund’s
recipe is reconstructed by Carlyle (Carlyle et al. 2008: 123-131).
204
British nineteenth century manuals describe wax additions oil paint binding media. Carlyle writes that wax
is added to oil paint binding media for a number of reasons: to increase the firmness of the paint and to
prevent it from running. Carlyle 1991, vol. 1: 158; Carlyle 2001: 111.
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W&N manuscript ‘P.09’, 1846-54: 9PP014; 9PP015. Meguilp as a binding medium is described in Chapter
6.
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made of a size layer. The layer is covered with a second ground, which contains yellow
ochre, white and black in oil, without a wax addition. Both layers are applied twice. For
large sized canvases, such as wall hangings, a different first ground is advised: pipe clay
soaked in water and a larger proportion of yellow wax. 206 Hopman does not explain why
he suggests a modified preparation for large canvases, but considering the lower price of
pipe clay, economic motives may have been behind this advice. Since other nineteenth
century authors advise wax as a sealing layer for the reverse of canvas hanging against
moist walls,207 possibly the wish for higher moisture resistance may be an alternative
motive for Hopman to advise a larger proportion of wax.
While in the first half of the nineteenth century single-layer grounds form the majority in
the recipes, in the second half of the century, double grounds count for approximately half
of the recipes (See Fig. 5.3). The percentage of purely oil-based grounds is smaller than in
the first half of the century, while relatively more recipes appear for double grounds with
an aqueous lower layer covered by an oil-bound second ground layer.
Flour or starch paste is mentioned less frequently than in the first half of the century,
notwithstanding the fact that Danish author Greve (1855), lists flour paste amongst the
‘usual’ binding media for grounds. He writes: ‘on this [= the support] lies the ground,
which is very different; usually it is made of gypsum, chalk, pipe clay and then glue or
paste is the binder, or it consists of oil colour often mixed with bole’. 208 Animal glue is
indeed employed in single chalk and glue ground in a recipe provided by Dietrich (1871),
which calls for slaked chalk, glue water and a little honey, applied until no more ‘hole’ is
visible.209
American artist Sully (1809-1871) describes the use of starch in his manuscript. It is mixed
with linseed oil to form an emulsion and contains lead white as the main pigment.210 In his
manuscript (1809-71) as well as in the posthumous publication of his notes (1873), he
describes many experiments with different types of grounds. Sully praises the qualities of
skimmed milk as a binder for lead white grounds,211 describes a single ground consisting of
chalk, glue and a little honey212 and gives a recipe for an emulsion ground that consists of
yellow soap, water, drying oil, yellow ochre or chalk and lamp black. This recipe contains
the interesting comment that the soap ‘neutralises’ the oil, as a result of which no size
layer is required to protect the canvas against corrosion.213 Slightly later, English author
206

Hopman 1856: 135-6.
Paragraph 10.7 discusses wax in reverse side applications in more detail. Carlyle (1991 and 2001) provides
an overview of British nineteenth century recipes that discuss reverse applications, for which many more
materials are advised.
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Greve 1855: 8 Translation provided by by Cecil Krarup Andersen and Troels Filtenborg. Chapter 12
discusses flour or starch paste ground in detail.
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Dietrich 1871: 21-2. Dietrich advises a size layer consisting of rye flour before application of this single
ground.
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Sully 1809-71: 134-5: starch, lead white, linseed oil. Sully also includes a recipe that he received from
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Carlyle 2001: 41-2.
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Knowlton (1879) also advises yellow soap, but here in a mixture with glue, water and
chalk, so without any apparent link to the degradation of canvas by an oil ingredient inside
the layer itself. The soap-containing first ground layer is covered with an oil-bound layer,
however, consisting of lead white in oil and thinned with ‘spirits of turpentine’.214
The Winsor & Newton archive contains an exceptional recipe, dated 1871, which describes
the application of a three layer oil-bound ground. This recipe, with a rather complicated
nature, was analysed and reconstructed by Carlyle et al. (2008).215 Its complex instructions
set it apart from contemporary recipes in artists’ handbooks. In fact it can be seen as the
most complicated of the fifty seven ground recipes and workshop notes on ground
preparation in the Winsor & Newton archive.216 As a first preparatory step, a mixture is
made of raw linseed oil and chalk, with ‘patent dryers’.217 This mixture, called ‘1st colour
oil’ or ‘putty’, is used in all layers of the preparatory system.218 It is kept six to twelve
months before use, to acquire ‘a glutinous quality, necessary to prevent oil of the 1st
colour from running through to the reverse of the canvass & causing it to have a stained
appearance’.219 After the ‘glutinous quality’ is achieved, a first layer of this mixture is
applied to the canvas. The second layer consists of the same ‘putty’ with the addition of
lead white and patent drier. A third layer containing a higher proportion of lead white to
the ‘putty’ completes the preparation.220
Spon (1879) provides a recipe for a double oil-ground on canvas that uses lead white and
chalk in both layers and is also rather complicated, like the Winsor & Newton recipe
described above. The recipe is discussed in detail as it provides interesting information on
the procedures that may be part of ground preparation, providing a level of information
that is not often present in other contemporary recipes. The binder of the first layer is
described as a mixture of raw oil and boiled oil. Lead white and chalk are ground in five
parts raw oil and one part boiled oil and applied twice to an un-sized canvas. After
pumicing, the second layer is applied, which contains two parts lead white, two parts
chalk, one part burnt ochre and a little bit of ground pumice stone. All these pigments and
fillers are ground separately and incorporated into a paint with a little ‘gold size’, raw
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linseed oil and turpentine. This mixture is applied one to three times, smoothed with a
pumice stone and water ‘until smooth enough for painting upon’.221
Spon’s recipe is the last nineteenth century recipe in the dataset that prescribes double
oil-based grounds for canvas preparation. Recipes for canvas preparation that appear
during the 1880s and 1890s all advise either single aqueous or oil-based preparations or
combinations of aqueous and oil-bound layers. For instance Grace (1881) provides a
recipe for a ground consisting of a layer of glue and chalk covered by a mixture of lead
white, chalk and linseed oil, thinned with turpentine oil if it is too thick, 222 while the Susse
brothers (1845) give a recipe for a single oil ground with lead white.223
The second recipe from Grace (1881) is rather exceptional. While it also results in a double
ground, the first layer in this case contains lead white in ‘well-beaten egg’, thinned with
‘French white vinegar and water’ if necessary. After two coats of this composition, a
second ground is applied that consists of tube paint diluted with ‘benzoline’ or a thin layer
of ‘prepared water-colour paints’.224
This and other recips demonstrate that experiments with ingredients for grounds continue
during the last decades of the nineteenth century. In particular the German periodical
Technische Mitteilungen (1885-92) and Church (1890) discuss innovative ideas for the
preparation of canvas, often driven by concerns about the degradation of the materials
used by their predecessors and contemporaries.
British chemist Church (1890) writes about the conversion of lead white into black lead
sulphide. He discusses a number of methods to prevent this reaction and advises to cover
lead white preparatory layers with zinc white, as he believes that the zinc white layer can
prevent this type of degradation. The canvas ground he advises consists of a layer of chalk
in glue, a layer of lead white in linseed oil and a final layer of zinc white oil-paint or zinc
white powder dusted on.225
The Technische Mitteilungen, published by and written for artists and paint professionals
in Germany, devotes a number of articles to different aspects of ground preparation. Its
authors discuss the merits and downsides of several traditional methods for canvas
preparation and introduce novel preparatory systems.
An 1886 article provides insight into contemporary preparation methods of aqueous
grounds. It’s description of the different ratios between binder and pigment is particularly
interesting as the detailed instructions demonstrate how, through varying the ratios of
pigment to filler, the properties of the applications with similar constitutents are slightly
modified. In this way, they are adapted to the role of each coat within the layer
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structure.226 This recipe is described in detail in the context of ground application in
Paragraph 7.2.1.
The recipe includes the advice that before use, the ground should be covered either with a
thin layer of oil paint or with shellac, since due to absorption of paint binder by the
ground, the paint applied on top would be underbound.227
Ar ‘new’ ground is described in an 1891 volume of the Technische Mitteilungen, by Ernst
Friedlein.228 This ground for canvas, patented by the author, is supposed to allow the artist
to execute the first paint stages in watercolour. This fact is introduced as an important
asset, as it is said to reduce the amount of oil and thus the yellowing of the painting. The
ground, which can be pigmented as pleased, is bound with an emulsion of gelatine and
Tung oil. The ratio between both binding media determines its elasticity. Instead of
brushing the ground mixture onto the canvas or palette knife application, the canvas is
placed in horizontal position over a flat (stone or marble) surface and the ground mixture
is poured over the canvas. According to Friedlein, the mixture penetrates the canvas and a
thin layer will remain on the surface. After the mass has gelled, the canvas is lifted and
dried in upright position. Friedlein writes that this ground will never develop cracks or
tears, that it is suited both to watercolour and oil painting, that the canvas can be rolled
and that every desired surface texture can be created, depending on the canvas type and
the thickness of the layer.229
A volume dated 1892 discusses a patent by Alfons Freiherr von Pereira230 for a ground
consisting of well beaten egg white mixed with animal glue, applied to a canvas sized with
animal glue and honey. This ground is intended primarily for tempera and ‘majolica’
painting, for which it is said to provide a very good and adhesive surface, but the author
also considers it suited to oil painting.231
Although no other nineteenth century authors provide detailed instructions on the use of
egg binders in preparatory layers, the use of egg in grounds is mentioned before briefly by
two earlier authors, De Montabert (1829) and Field (1835). De Montabert writes: ‘Others
take, instead of parchment glue [as binder for preparatory layers], the liquid of an egg;
and after having beaten well together the yellow, the white and the membranes that
226

The artist is advised to employ either slaked chalk, clay (identified as ‘white bole’) or a mixture of chalk
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serve to divide the white, they use this binder’. De Montabert also suggests that an
emulsion of egg white and linseed oil or a mixture of egg white and quicklime may be a
suitable binding medium for preparatory layers, but does not provide further details. 232 In
his 1835 Chromatography, Field mentions the addition of albumen (= egg white) as a
plasticizer to aqueous grounds: ‘To preserve the elasticity of grounds, some drying oil
should be introduced into the glue or size with which they are prepared; for the same
purpose bees'-wax, sugar, treacle, albumen, &c. have been added with various degrees of
eligiblity and success’.233
In the late nineteenth century casein reappears, both in a recipe published by Vibert
(1892) and in a recipe in the Technische Mitteilungen (1897). Vibert (1892) advises using
casein with zinc white. The artist can either buy casein powder or prepare his own casein
from cheese, water, ammonia and glycerine. After a layer of the casein bound zinc white is
applied, the canvas is ‘rubbed with glass paper’. It then receives a layer of ‘retouching
varnish’ and two or three applications of zinc white and casein.234 A ‘new painting ground’
with casein, developed by painter J. Ludwig Schudt in Frankfurt am Mainz for the reason
that he is not satisfied with traditional grounds of chalk, glue or oil, which either crack or
result in yellowing paint, is prepared as follows: burnt chalk and water are heated,
beeswax and linseed oil are added, then to this composition about 1 ¼ to 1 ½ times its
weight is added of white cheese, and the mixture is ground on a paint mill. The resulting
paste is spread onto the canvas or pasteboard previously wetted with milk. This ground,
the article claims, offers everything required to obtain the same luminosity that we see in
the paintings of Van Eyck, Rembrandt, Rubens, etc. The author describes how it is suited
to oil painting, tempera, watercolour as well as to casein. He states that when using oil,
wet-in-wet painting is possible for approximately one hour before the oil slowly sinks into
the ground, all the way down to the canvas, and forms a close connection with the canvas.
He promises that glazes applied over this ground retain their clarity and fiery tone.235

5.4

Chronology of preparatory layers on copper, board and paper

Although lower in number than recipes for panel or canvas preparation, recipes for the
preparation of metals, stone, paper and cardboard feature in historical sources from
North West Europe. The late sixteenth century witnesses the introduction of ‘new’
supports for oil painting, such as copper and lapidary surfaces, 236 and their preparation
requires a different approach than the preparation of canvas or panel.
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De Montabert 1829, vol. 9: 167-8. On pages 169-70, De Montabert lists a number of binding media for
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Instructions for the treatment of stone and copper before ground application have been
discussed in Paragraph 5.1.2. The present section focuses on the preparatory layers
applied to these supports.
5.4.1 Preparatory layers for stone
The fact that stone supports were at times used without a preparatory layer, in particular
when the colour or the pattern of the stone was used as part of the composition, has been
mentioned earlier.
Recipes for preparatory layers on stone are not provided frequently in the sources
collected in the present study; only eleven recipes have been located, four of which are
Italian, three French, one British and two German (see Appendix 7). The information is
limited further by the fact that the recipes of Barrow (1735, 1754), École (1759), Griselini
& Fassadoni (1772), Le Pileur d’Apligny (1779) and the American Golden Cabinet (1793)
are all later versions of a recipe first published by Félibien in 1676.
Félibien (1676) writes that on stone no size layer is required, only a ‘light layer of colour’,
unless the artist wishes to use the colour of the stone as base tone.237 Two recipes provide
indications for a suitable pigmentation for a preparatory layer on stone: De la Fontaine’s
(1679) advises a mixture of lead white, umber and carbon black, a mixture similar to
contemporary oil-bound ground layers on panel and canvas. It is applied twice, the first
coat very light in colour (‘fort claire’) and scraped with a knife to smooth the surface. The
second coat is required, since otherwise the colour will sink in (‘s’emboiroit
incontinent’).238 Nineteenth century German author Hampel (1846) describes a rather
similar preparation, bound in linseed oil varnish.239 It contains lead white and a little dark
ochre, the same mixture he advises as a ground for copper, zinc and iron plates. 240 For
painting on alabaster, Hampel (1846) advises to apply several layers of white glue boiled in
white beer, with gum Arabic or with starch paste. This ground is applied only to the areas
that are to be painted upon.241
5.4.2 Preparatory layers for copper
A slightly larger number of recipes have been found for the preparation of copper plates
for painting, although also here a substantial number are in fact repetitions (see Appendix
8). Possibly the number of recipes reflect the frequency with which the support is
employed. Robert Dossie (1758) writes: ‘such plates are seldom employed but for delicate
and elaborate paintings’242 and Mérimée (1830) states: ‘since a very long time one does
not paint on copper anymore’. This fact Mérimée seems to regret, since he continues by
saying that the preparation of copper is not at all difficult.243
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Félibien (1676) is the earliest North European author within the period to discuss the
preparation of copper plates for painting but he does this only briefly, saying that metal
supports can be prepared in the same way as stones.244
A ground for copper is required only if the natural tone of the copper is considered unfit
for use, three eighteenth century authors explain.245 No aqueous grounds are advised, in
all likelihood because of the corrosive effect water has on the copper.246 Instead, oil-based
grounds are described, often with a lead white base and tinted with pigments. As with
other supports, recipes frequently call for the use of lead white with earth pigments, such
as the lead white, ochre, umber and black mentioned by Félibien (1676)247 or lead white,
brown red and carbon black described by Jombert (1766).248 De la Fontaine (1679)
provides precise application instructions: after the paint is brushed onto the support, the
oil paint is dabbed with a linen and cotton tampon to create an even surface.249 After
drying, the layer is scraped with a knife and a second coat is applied, using the same
application method.250
Eikelenberg (1679-1704) advises no lead white base, but a ground consisting of white or
green ashes,251 vermilion and yellow ochre.252
Sometimes a single coat, sometimes as many as three coats are called for, for instance by
De la Hire (1730).253 Mérimée (1830) advises copal varnish as a binder for copper grounds;
he writes that the copal renders the layer more ‘solid’ (‘solide’).254 Arsenne & Denis (1833)
write that addition of copal varnish raises the adhesive qualities of the ground.255
Recipes provide evidence that authors have different preferences regarding the texture of
their preparatory layers on copper. Although the linen tampon described by De la
Fontaine (1679) creates an even surface, depending on the coarseness of the fabric it may
also leave a more or less visible weave pattern in the surface of the ground. Application
methods that result in a slight pattern are also described in the contemporary Spanish
treatise by Pacheco (1649), who advises spreading the oil-bound ground with the fingers,
244
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not by brush as for other supports.256 Application by hand is also mentioned in North
European recipes: De la Hire (1730) advises the use of the palms the hand. He writes that
the resulting small grain will help the paint adhere to the otherwise very smooth
surface.257 Hallen (1761) advises the same procedure. He explains that the paint will easily
‘enter’ the grooves created by the hand.258
While these authors all aim at a slightly textured surface, eighteenth century British
author Robert Dossie (1758) does not seem at all worried by the smoothness of copper
plates and states that ‘the surface of the priming ought to be made smooth as the plate
itself by rubbing with pumice stone, or glazing with the callender stone’. His recipes are
indeed aimed at creating a smooth surface. Next to his instructions to apply a single layer
of oil-based ground with lead white or ochre, Dossie includes a second recipe that he
praises for the resulting ‘perfectly smooth’ surface. In this recipe he uses fat oil and flake
white, applied to the copper plate while in a horizontal position. He writes that the layer
will level out and will ‘polish itself very highly, by the running of the oil’.259
Dossie is the only author to specifically aim for a perfectly smooth and closed surface for
copper. Nineteenth century sources again advise measures to increase the ground’s
adhesive properties, according to Vergnaud (1831) because otherwise, colours will ‘slide’
(‘glisser’) over the smooth surface of the copper. He advises to mix some turpentine in the
first preparatory layers, which will render the ground slightly absorbent, in order to ‘make
the oil penetrate’.260 Hampel (1846) writes that the copper ground should be pumiced
with pumice stone or sepia bone to create a roughened but velvety surface (‘zart rauh und
sammtartig’).261 He further discusses a problem specifically associated with metal
supports, that of corrosion. Hampel warns that both copper and iron will corrode. He
considers zinc a more stable support, but writes that paint applied to zinc supports is
prone to crack. Considering the fact that Hampel provides a detailed description for the
preparation of copper for painting, his objections to this support can apparently be
overcome by a proper pre-treatment.262
5.4.3 Preparatory layers for paper
Prior to the nineteenth century, paper supports are mentioned infrequently in recipe
sources (see Appendix 9). A single layer of oil paint is considered enough for their
preparation in the anonymous Spanish ‘Reglas para pintar’ (c. 1575-1600) and the
contemporary south French manuscript BnF Ms. Fr 640 (c. 1580-1600) mentions the use of
‘oiled paper’.263 In the ‘Art of painting in oyle by the life’ (1664), thick paper primed with
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oil colour to ‘practise to paint upon’, is described as ‘not so durable as board or cloth’.
When pasted onto a smooth board, however ‘it will last a long time’.264
Cröker’s recipes, published in German in 1729, show three different varieties of paper
preparation. A size layer of animal glue can be introduced as a barrier between the paper
and subsequent oil-bound layers, and covered by a varnish-bound pigmented ground
layer. Alternatively, the paper is soaked in oil from the brush rinsing jar or in common
varnish before covering it with a pigmented ground bound with varnish. But Cröker adds
that simply brushing a mixture of linseed oil and varnish onto the paper stretched on a
board, is also possible.265
Nineteenth century recipes for paper preparation describe both oil-based ground layers
applied to the sized paper, and layers bound with aqueous binding media. In those recipes
where aqueous binding media are used, size layers are not included in the layer build-up,
as is the case with the aqueous ground on paper prescribed by Fokke Simonsz (1803-4). It
consists of several layers of glove-leather glue and chalk and is smoothed with a piece of
linen or shaved grass.266 Sully (1809-71) writes how he prepares paper with white lead
ground in skimmed milk, ‘much to my satisfaction’.267
Bouvier (1827) advises using the same flour paste or starch paste ground that he has
described as a canvas ground, both for paper and for cardboard intended for oil painting.
For board and paper supports, only one or two layers are required, as too many layers will
lead to cracks in the preparation. Bouvier describes gluing paper with adhesive strips to a
board during the application of the preparatory layer. After the preparation has dried, the
paper is cut loose.268
Also Cawse (1822) describes supporting sketches with auxiliary supports. He mentions the
practice of ‘pasting paper over canvas or book muslin over primed cloth or pannel’ and
writes that such supports have been ‘lately introduced into practice’.269
De Montabert (1829) dismisses oil grounds for paper as dangerous. He prefers grounds
made with starch and pumice powder,270 or varnished paper, attached with modelling wax
to cardboard or to a wooden board, and subsequently covered with paint or a piece of
paper of the appropriate colour. As varnishes applied by manufacturers tend to yellow, De
Montabert considers it safer to prepare one’s own varnished paper, either with several
coats of copaiva balsam, dried by the fire, or with elemi resin. Alternatively, he advises a
mixture of copal, spermaceti wax271 and a little caoutchouc, dissolved in spike oil.272 Also
Field (1850) warns of the corrosive effect of oil on paper and advises to only use size to
prepare papers.273
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Kingston (1835) is the only author who describes the application of ground (oil paint) to
the reverse of the paper as well. This he considers necessary ‘to prevent it being affected
by the air’.274
‘Oil sketching paper’ or ‘prepared sketching paper’ is described in a number of nineteenth
century sources. This type of paper is sold by colourmen as loose sheets and as blocks of
sheets glued together at the edges.275 Reeves and sons’ amateurs’ and artists’ companion
(1852) writes that sketching paper is ‘portable and cheap’ and for ‘early practice answers
exceedingly well’.276 Clint (1855) explains his fondness of prepared sketching paper by its
convenience: ‘it has the advantage of lightness, and the studies when dry may be kept in
folios’.277 Edwards (1856), writing for an audience of young artists and amateurs, describes
the characteristics and uses of oil sketching paper: ‘It is made of drawing paper, covered
with two or three thin coats of oil colour, so as to furnish a ground similar to that of
prepared canvas. It is cheap and portable, and serves very well for early attempts and for
preparatory sketches; for trying the effects of any work previous to its commencement, as
well as during its progress’.278 If artists wish to preserve their sketch, it can be glued with
glue or with paste to a canvas which is stretched onto a frame.279
Scott Taylor (1890) writes of the availability of sketching paper with a canvas imprint and
calls this a ‘capital substitute for beginners and outdoor sketching’.280
5.4.4 Preparatory layers for board
Convenience is an important asset also of the commercially prepared fibre or cardboard
supports, introduced in the nineteenth century. Sketching on fibreboard or paper
becomes an established method for nineteenth century painters, as shown by the number
of works on these boards that have survived in public collections. Historical descriptions
mention in particular their affordability and easy transportability (see below).
In 1829, De Montabert exclaims that if ‘the ancients’ had been able to employ cardboard
supports made from old scraps of paper, they would certainly have chosen to use them for
their paintings: ‘Well made cardboard is a very suitable support for a painting’.281 He
describes the advantages as follows: ‘They [= cardboards supports] are available in
different formats, are not very water sensitive, do not tear easily. The edges may be
protected with parchment or thin iron sheets, which makes them even more durable.
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They are either covered with fine canvas, glue or a bitumen layer and a ground is applied
on top’.282
In contrast to De Montabert, the 1845 Handbook, Osborn’s translation of Bouvier to which
his own advice is added, considers paper and pasteboard fit only for more restricted
purposes and explains how they are either used mainly for sketches and experiments, or
for studies from nature on account of their transportability. The author furthermore
warns that pasteboard tends to warp and will require an auxiliary support. 283
Fibre boards come in standard sizes, of different thickness and are prepared with grounds
similar to those on panel or, as other authors write, to canvas. Sometimes a granulated
texture is given to the ground.284 Different qualities are available, Academy boards and
millboards are those mentioned most often.
Reeves and sons’ amateurs’ and artists’ companion (1852) explains that Academy boards
are generally larger and thinner than millboards. Also he considers them suited only to
sketching.285 Edwards (1856) describes the types of fibreboards available: ‘millboard’ and
‘Academy board’ are mentioned most commonly in British recipes. Millboards are of a
higher quality than Academy boards, Academy boards being thinner and less carefully
prepared.286
At the end of the Nineteenth century, the Technische Mitteilungen reports on a new kind
of support, patented by a Mr. Del Moro, who calls it ‘plant parchment’
(‘Pflanzenperkament’). From its description it seems to hold a place between paper and
board, depending on its thickness.287 In the Technische Mitteilungen it is described as
consisting ‘mainly of hemp, probably made by compression’. This support is presented as
a versatile and stable base, both for oil, pastel and watercolour painting. It supposedly
resists moisture and temperature changes without deformations, has a suitable base
colour and can be used without a ground. At the time of writing of the article, in 1893, the
material was commercially available in Munich.288
Although prepared fibreboards can be bought ready prepared rather cheaply, the
following authors do provide their own recipes for their preparation (see Appendix 10).
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De Montabert 1929, vol. 9: 132-3. Although De Montabert mentions cardboards covered with fine canvas,
Callen provides a later date, writing that canvas boards are available for certain from 1878 on, possibly
earlier, in the 1840s. Callen 2000: 28.
283
Bouvier and Osborn 1845: 113.
284
Carlyle 1991, vol. 1: 260-1, Carlyle 2001: 187-189. According to Gettens and Stout, one of the methods
for creating a texture is to apply a sheet of paper to the wet ground and pull it off while the ground is still wet.
Gettens and Stout 1966: 221.
285
Reeves and sons’ amateurs’ and artists’ companion 1852: 51-52.
286
Edwards 1856: 15-16. In addition to ‘millboards’ and ‘Academy boards’, Carlyle 1991, vol. 1: 259-265
and Carlyle 2001: 187-90 provides a detailed description of the characteristics of the boards available in
nineteenth century Britain. Carlyle mentions ‘Etty boards’, prepared with an absorbent ground. (see also
Callen 2000: 27)
287
To summarize the information provided about this new support: It is available in thicknesses similar to that
of board, however also thin like paper for sketching and can be stretched on a strainer and used instead of
canvas, to which it is considered superior on the basis of its strength and the fact that it does not sag.
Technische Mitteilungen, nr. 166 (1893): 310.
288
Technische Mitteilungen, nr. 166 (1893): 310.
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Bouvier (1827) describes, as stated earlier, a single preparatory layer consisting of flour or
starch paste. In order to prevent the board from deforming, Bouvier advises to nail it to a
wooden board either before application of the paste or immediately after its application.
This last order of working will result in a more flat and straight support. 289 Dietrich (1871)
advises covering cardboard with a hot glue size layer, which is pumiced after drying. Then
a layer of chalk and glue is applied, which is also pumiced. Finally a layer of oil paint
completes the preparatory system. To protect the reverse of the cardboard against
moisture, Dietrich advises a layer of asphalt varnish.290
The Winsor & Newton archive contains a number of recipes for the preparation of ground
mixtures for millboards (see Appendices 10 and 16). Most of these recipes describe the
use of animal glue ‘size’291 as a binder, mixed with a selection of fillers. One recipe
describes the animal glue size layer: it is applied in six or seven coats to the front and in
five to the reverse.292 In another recipe the fillers of the ground layer are described: six
parts chalk and one part ‘powdered Bath brick’, a light coloured aluminium and silicate
containing clay which is called ‘gritt’ in another recipe from the archive. 293 The number of
coats are not specified in this recipe, but another recipe in the archive hints that multiple
coats may have been applied.294 Yet another entry in the manuscripts shows that the ratio
of ‘gritt’ to other ingredients may differ between layers: ‘more .rit. [gritt] is put to the last
two coats than to the first ones’.295 At least in some cases the preparatory system is
finished with an isolation layer, as in a recipe from the ‘relic of old times 1833 P.01’ recipe
book, which describes the application of a ‘thin coat of fine clear parcht [=parchment] size’
to the millboard ground ‘to bind it’.296
The fact that Winsor & Newton make economical use of their materials is evident from
entries regarding millboards: ‘never use size the least stale for the fronts and use all the
bottoms of the mixtures for the backs’,297 and from a reference about using the ‘returns’
of the first coats of ground in later coats.298
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Bouvier 1827: 580-3.
Dietrich 1871: 20.
291
‘Size’ in the Winsor and Newton recipes seems to refer solely to animal glue. See for instance W&N
manuscript ‘13’: 13P030 and 13P029L13: ‘glue made into stiff size’; also W&N manuscript 13P039L01:
‘sour glue made into size by boiling with Aq.'; W&N manuscript ‘7’: 7PP239L01: ‘glue made into size’;
W&N manuscript ‘6’: 06P009L10: ‘single size’, ‘double size’.
292
W&N manuscript ‘A relic of old times 1833 . P.01’, 183?-1876: REP032L16.
293
See Paragraph 6.2 for more information on the nature and colour of Bath brick according to nineteenth
century sources. A number of recipes in the Winsor and Newton Archive specify the use of ‘gritt’ without
explaining its nature. However in this recipe, for a 1st preparation of millboards, the list of ingredients
contains chalk (‘whiting’) and ‘powderd Bath’, while the procedure description reads: ‘then the whitg & the
gritt is added’. This demonstates that the terms ‘gritt’ and ‘Bath brick’ are both used for the same material.
W&N manuscript ‘A relic of old times 1833 . P.01’, 183?-1876: REP024L03. See Chapter 6 for information
about the nature of ‘Bath brick’.
294
W&N manuscript ‘Omm Gathm No 6’ 1833-46: 06P009L10 described a first and second layer.
295
W&N manuscript ‘A relic of old times 1833 . P.01’, 183?-1876: REP043L08.
296
W&N manuscript ‘A relic of old times 1833 . P.01’, 183?-1876: REP043L08.
297
W&N manuscript ‘A relic of Old times 1833 P.01’, 183?-1876: REP029L15.
298
W&N manuscript ‘A relic of old times 1833 . P.01’, 183?-1876: REP043L08.
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5.5

The relation between the support and the preparatory system

Descriptions of the grounds advised for different supports in earlier paragraphs
demonstrate that their preparatory systems differ. In Chapter 4, in the overview of
preparatory layers during the preceding period, it was shown that then as well, depending
on the nature of the support, different methods for its preparation were advised. This is
by no means surprising, as the characteristics of the different supports will influence the
preparatory system.
Dossie (1758) clearly demonstrates his awareness of the link between the nature of the
support and the layers most suited to its preparation: ‘The substance or matter on which
oil paintings are made, unless in very particular cases, are canvas, wood or copperplate.
The preparation or covering of these, in order to their receiving the proper colouring,
must be therefore different according to the different substance in question’.299 But which
differences are evident in the preparatory system and do they remain the same
throughout the period under investigation?
The fact that stone and copper are described as sometimes being used without a
preparatory layer is the most extreme example of the influence of the support. But
differences are also found in the frequency with which size layers are advised and in the
materials described for use as a size layer.
As has been noted before, prior to the nineteenth century size layers are described nearly
always for canvas preparation but are absent from a large percentage of the panel
preparation recipes. They are not described at all for the preparation of copper for
painting, likely because aqueous or hygroscopic layers lead to corrosion of the copper
metal. The frequency with which size layers are described for panel and canvas changes in
the nineteenth century, when they are described less frequently for canvas than before.
Differences are also found with regard to the materials advised for sizing: prior to the
nineteenth century flour paste is not mentioned at all for panel sizing, while it features
regularly in recipes for canvas size layers in North West Europe. Oil size layers appear
more frequently in panel preparation recipes than in those for the preparation of canvas
(See Figs. 6.2a and 6.2b).
Size layers are also described for paper and board preparation. In recipes for board
preparation only aqueous size layers are described. For paper, both oleous and aqueous
size layers are advised. While aqueous layers seem slightly more frequent, the low number
of recipes prevents firm conclusions about the relative frequency of both types of size
layers for this support.
A comparison between Figures 5.2 and 5.3 demonstrates clearly that differences also exist
in materials employed for ground layers on canvas and panel. The most frequently
described preparatory system for panel in pre-nineteenth century recipes is the double
ground consisting of a layer of chalk and glue and a second oil-bound layer.
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Dossie 1758: 201.
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Although this type of ground also features in canvas preparation recipes, its role is much
smaller. For canvas preparation, no single type of ground clearly stands out as the most
common type. Both recipes for single oil-bound grounds based on lead white, earth or clay
are frequently described, while also double grounds consisting of two oil-bound layers, the
first layer with earth pigments, the second based on lead white, often appear in the
sources. It should be noted that while both these types of grounds also appear in recipes
for panel preparation, for panel they play a smaller role.
The materials advised for canvas and for panel preparation change dramatically during the
nineteenth century. Not only does the role of the ‘typical’ ground preparations advised by
seventeenth and eighteenth century authors diminish, but the variety in preparatory
methods increases enormously. New solutions are offered, some authors introducing
previously unknown materials, others utilizing existing materials that have not been
mentioned in recipes for preparatory layers before.300
While both for canvas and panel new materials are introduced, differences between both
supports remain evident.301
If the information on fillers is eliminated from figures 5.2 and 5.3, and replaced with
information on the type of binder, the roles played by oleous, aqueous and emulsion
binders is more evident, whereas double grounds with an aqueous first layer are more
frequent for panel preparation. Figures 5.4 and 5.5 are based on the same data as figures
5.2 and 5.3, but only show which type of binder is advised, oleous (yellow) or aqueous
(blue). If the ground consists of two or more layers that are all oil-bound, it is also
indicated as oleous, if all layers are aqueous the ground is grouped with the aqueous
grounds. If the recipe advises a two layer build-up with a first aqueous layer and a second
oleous layer, it is represented in horizontal stripes in yellow and blue in bar graphs 5.4 and
5.5.
Emulsions of oleous and aqueous binders appear as a blue and yellow checked pattern.
Comparison between the bar graphs for panel and canvas demonstrates that in general,
the role of oleous binders (in yellow) is larger for canvas preparation than for panel
preparation. Emulsion grounds (yellow/blue blocks) are described only in recipes for
canvas preparation. Figure 5.3 demonstrates that for canvas preparation, single oil-bound
grounds are important throughout the period, while double grounds with a lower layer of
earth pigments in oil, covered by a lead white based top layer, are also regularly
mentioned. During the nineteenth century, these grounds lose importance in favour of
newly introduced materials and aqueous or emulsion-based grounds. In general, the role
of oleous grounds for canvas seems to decease slightly during this time period.
While a double ground of chalk and glue followed with an oil-based layer is frequently
advised for panel preparation, this type of preparation loses importance in nineteenth
century recipes, where purely oleous or aqueous layers are also regularly advised (See
Figs. 5.2 and 5.4).
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See Chapter 6 for a discussion on the introduction of new materials.
The present research reaches a different conclusion here than Carlyle, who in her 1991 study of British
handbooks wrote that generally the same materials are chosen for panel preparation as for canvas preparation.
Carlyle 1991, vol. 1: 253; Carlyle 2001: 180.
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These graphs are based on the data in Figures 5.2 and 5.3. For Figures 5.4 and 5.5, information on pigmentation
and layer build-up has been omitted and replaced with information on the general binder category: aqueous,
oleous, oleous over aqueous
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Next to traditional materials, megilp, skimmed milk, casein, yellow soap, burnt (sheep)
bones and zinc white are described in nineteenth century recipes. While casein and zinc
feature both in recipes for panel and canvas preparation, megilp, skimmed milk and
yellow soap are not described for panel preparation. Milk and soap also appear in recipes
for board preparation.
Besides differences in materials, the layer build-up also differs, depending on the support.
Throughout the period under investigation, single and double grounds both account for
roughly half of the recipes for canvas and for panel, although the number of recipes for
double grounds for panel seems to be slightly larger than for canvas preparation (See Figs.
5.2 and 5.3). In contrast, recipes for the preparation of copper, board and paper for
painting usually advised a single layer. For copper, only single-layer oil- or varnish-based
grounds are advised (sometimes consisting of more than one application, but of the same
formulation).
In Chapter 6, the role of binders for different supports will be investigated further based
on the role of the individual ingredients in canvas and panel preparation. Chapter 7
analyses comments on differences in the surface texture between canvas, panel and
copper, and the possible reasons for authors to prefer each type of support. In this
chapter attention is also given to a number of authors who state that on panel a more
thickly applied ground is possible than on canvas. A ground on canvas would have to
match the more flexible, bendable support, while a rigid panel does not require a similar
flexibility from the preparatory layers.
Some authors draw attention to the smoothness of copper supports, however as
demonstrated earlier, a number of recipes for preparatory layers on copper include advice
to add a texture to the ground in order to raise its adhesive properties.

5.6

Concluding remarks

This chapter has placed the materials and the layer buid-up of preparatory layers in
chronological order which allows us to investigate developments and identify trends. The
resulting overview provides a wider context for previous research, both for recipe-based
research and for data obtained by instrumental analysis. By including selected Italian and
Spanish recipes, developments in North West Europe have been compared to
contemporary currents in South Europe; differences (e.g. in the use of flour paste-based
grounds) and similarities have been found.
A comparison between preparatory systems for different supports creates a deeper level
of knowledge about the support-dependency of preparatory systems. While a difference
was found between the frequency with which certain combinations of materials and layer
build-up were advised, this comparison demonstrated that a certain overlap is also
present.
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This chapter furthermore demonstrated that recipes are a valuable source of information
on additives, which are present in such small quantities that they might be overlooked or
misunderstood in instrumental analysis. Recipe descriptions demonstrate that some minor
additives are nonetheless considered important for the quality of the preparatory system.
Authors’ motives for the addition of certain materials offer unique information about the
(intended) function of such ingredients in the preparatory system. Chapter 6 will explore
the role of additives further, looking at the function of ingredients such as honey, garlic,
treacle beeswax, turpentine, etc.
As introduced at the start of Chapter 5, its focus is chronology, and only little information
about the material characteristics of the different ingredients and about application
methods is included. Both these subjects are too substantial to include in a chapter on
chronology, as their presence would obscure chronological developments. They require
focused attention and are the topic of the next two chapters.
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Figure 6.1

Pulsifer’s book on the subject of lead white manufacture contains a wealth of
information on the different production processes employed in thee nineteenth
century.

Book digitalized from the collections of the University of California, availble through
http://www.archive.org
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The solution of lac ought to be first bleached (I think) as it is rather
too brown in colour & might stain the canvass to much
Winsor & Newton Archive recipe book ‘17’ (1834-55)1

This chapter provides a detailed overview of the ingredients mentioned in Chapter 5 and
discusses the characteristics of these materials when employed in preparatory layers. By
investigating the occurrence and role of specific materials within the preparatory system,
it aims to provide more insight into historical knowledge about these materials and into
the reasons why authors selected specific materials or qualities of material.
In order to identify materials with instrumental analysis and in order to evaluate their role
in the creation of a painting, detailed information is required on the characteristics of the
fresh materials, their origin, composition, working properties and their role in the overall
composition. A full chemical characterization of the composition of preparatory layers is
important if we wish to understand their ageing properties and to create well designed
conservation protocols.
As will be seen, working properties and optical effects play an important role in the choice
of materials. However historical authors also discuss the ageing properties of the
materials, describing their degradation as well as the influence of the ground materials
and colour on the whole of an aged painting. Such comments are discussed separately in
Chapter 10, which focuses on the influence of preparatory layers on the ageing of
paintings.
General information on the material characteristics of most of the materials employed in
preparatory layers is published elsewhere and is not repeated here.2 The present chapter
focuses on how the sources describe the use of materials in preparatory layers.The
chapter follows the use of materials layer by layer, and concludes with a section on the
preparatory layers advised for modified oil paint systems.

6.1

The size layer

In the sources consulted for this thesis, glue appears most frequently as a size layer (Figs.
6.2a and 6.2b).3 Frequent mention of glue as a size layer material for canvas preparation in
the Winsor & Newton archive shows that this material is used in commercial nineteenth

1

W & Newton recipe book ‘17’ 1834-55: 17P032L10
General information on pigments and binders is available amongst others in Doerner 1949; Gettens and
Stout 1966; the four volumes of Artists’ Pigments (1986, 1993, 1997, 2007); Bristow 1996; Cruypelans and
Malaise 1997; Guineau 2005; Eastaugh et al. 2008 and Eastaugh et al. 2012. Carlyle (1991, 2001) provides
detailed information on historical descriptions of pigments and binders in British nineteenth century sources
3
Paragraph 6.1, in particular the section on animal glue size layers, is based in part on Witlox 2008.
2
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Size layer types described in historical recipes for canvas preparation

century canvas preparation.4 Also starch or flour paste are regularly described. (Hot) oil,
casein, milk and collodium are mentioned far less frequently. Hot oil is mentioned only in
three recipes for canvas and five for panel sizing: it seems to represent more of an
exception than a method in general use. As discussed in Chapter 5, starch or flour paste
only appears as a size material for canvas.5 No reasons are given why starch or flour paste
are advised as a size layer material for canvas preparation in particular. Starch is
traditionally associated with fabrics, and has been used to stiffen clothes in different areas
of Europe since the late Middle Ages.6 To use starch to prepare canvas for painting is
therefore not a foreign concept.
Nineteenth century recipes describe the use of shellac in ammonia as addition to a size
layer or used by itself for this purpose,7 and collodium is introduced as a size layer
material in a recipe in the Winsor & Newton archive.8
6.1.1 Its function
Analysis of the recipes demonstrates that the function assigned to a size layer depends on
the support. In connection to panel supports, authors mention that the size layer serves to
fill the pores of the wood,9 to prevent absorption of binder into the support10 and is
thought to enhance adhesion.11 However not all authors share the opinion that an animal
glue size layer helps adhesion. Both for panel and for canvas, alternatives are discussed in
reaction to concerns with the effect of a glue size layer.
Five North West European authors discuss such alternatives to or advise against the
application of a glue size layer to panel as it is thought not to increase but to lower the
adhesion between support and ground.12 As pointed out in Chapter 5, Dossie (1758) is
4

See for instance: W&N manuscript ‘P.04.1836- Private Copy of Processes. Vol 1st’, 1834-93: P04P110L01:
‘pumiced & sized as usual’; W&N manuscript ‘P8’, 1840-1878: P8P049AL01: ‘sized plain cloth’; W&N
manuscript ‘P.07. 1842-1848 Private Copy of Processes. Vol 2nd ‘ 1842-48: 7PP239L01: ‘sized with very
weak size’; W&N manuscript ‘P.09.1846-1854 ‘1844-93: 9PP015L01: ‘have your cloth well sized & rubbed
down as usual’.
5
See also Chapter 12 on starch and flour paste as materials for sizing and ground layers.
6
Late Medieval and early Renaissance sources describe the use of starch for stiffening clothes. Harold A.
Auden. Starch and Starch Products. Pitman’s common commodities and industries, London: Isaac Pitman &
Sons, 1922: 4-5. Starching seems to have been introduced in England in Elizabethan times. It is used by
Flemish weavers to strengthen their warp threads. ‘starch for karchys’, meaning ‘handkerchiefs’ is mentioned
in the first English-Latin dictionary, dated in the earlier part of the fifteenth century. Mayhew, A.L. The
Promptorium Parvulorum. The first English-Latin Dictionary. Edited from the manuscript in the Chapter
Library at Winchester, with introduction, notes, and glossaries. London: Kegan Paul, Trench, Trübner & Co.,
Ltd, 1908: 705.
7
W&N manuscript ‘Omnm Gath No 12’, 1836-50: 12P012L18, W&N manuscript ‘Omnm Gath No 12’,
1836-50: 12P039L17.
8
W&N manuscript ‘16’, 1850-3: 16P029L23. A recipe for the use collodium is also found in a ground for
painting with ‘powder colours’ and ‘crayons’ appears in W&N manuscript ‘24’, 1856-62: 24P006L01.
Strictly speaking this recipe should not be included here, as it does not concern oil painting, but as collodion
also appears in the 1901 edition of Church, it is nonetheless described here. See Carlyle 1991, vol. 1: 247 and
Carlyle 2001: 177 for more information on the recipe provided by Church.
9
Tingry 1804: 491.
10
Simis 1801, vol. 1: 154-5.
11
Cennini c. 1400 (edition Frezzato 2003): 142-3.
12
Besides Dossie and Simis, quoted below, these are: Mss.Hist.Helv.XVII.234 1750-1800: 85-6 (transcribed
in Stettler 1987); Hampel 1846: 26; Blockx 1881: 31. Also Spanish Palomino pays attention to the effect of
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against all use of animal glue in preparatory layers because of its water sensitivity.13 Are
adhesion issues the reason why size layers are mentioned less frequently for panel
preparation than for canvas preparation?
Simis (1801) states: ‘sizing is not done, like some think, to give better adhesion of the
paint; on the contrary, the paint adheres better to the wood, through the absorption of
the oil, if it were not glued’. According to Simis, a glue size layer should be used only in dry
environments. It then fixes the wood fibres and gives a hard surface that can be pumiced
afterwards. 14
Reasons for sizing a canvas are given by Félibien (1676): ‘glue serves to cover all the little
fibres on the canvas, and fill the small holes, so that no colour passes through to the
back’.15 Several other authors also mention this function.16 In two recipes for canvas,
sizing is also considered as a means of reducing the absorbency of the support. It is
thought to lower the amount of ground material and number of layers needed. De
Mayerne (1620-44) makes a note to this effect. He writes that painter Elie Fetz has told
him that a canvas without sizing ‘eats a lot of paint’ (‘mange beaucoup de couleur’).17 For
canvas, Mérimée (1830) recommends three or four layers of ground if no size layer is
applied, but with a size layer only two or three layers are considered necessary.18 De
Montabert (1829) explains that the choice of glue type used for the size layer will
influence the flexibility of the whole preparatory system.19 He furthermore draws
attention to the influence of the size layer on the ease of replacing a damaged support
during conservation (a transfer20); he even presents this as a basic function of the size
layer. In the same passage, he adds that notwithstanding this fact, he considers the
presence of a size layer disastrous on account of its hygroscopic nature.21
Several sources point out that contact between oil and canvas is to be avoided: the
Volpato manuscript (c. 1670) claims that ‘when the canvas has no glue to defend it from
the oil, it loses it strength, for the oil dries, so that it becomes like the bark of a tree, and
when the canvas is taken off the stretching frame it cracks and splits’.22 Similar
information is also present in three nineteenth-century sources.23 An interesting case is
recorded by De Mayerne: A Flemish professional primer, living in London, who sometimes
the size layer on ground adhesion: ‘Some apply glove clippings glue, but this blocks the oil from penetrating
the wood and disturbs the surface by swelling due to humidity’. Palomino advises applying the ground
directly on the panel, once it is well scraped and smoothed. Palomino 1715, 1724, vol 2 1724: 33-4.
13
Dossie 1758: 203-4.
14
Simis 1801: 154-55.
15
Félibien 1676: 407.
16
De Mayerne 1620-44: 98v; Cröker 1729: 74-7.
17
De Mayerne 1620-44: 5.
18
Mérimée 1830: 243-244.
19
Montabert 1829, vol. 9: 166.
20
The author is talking about a treatment known as the transfer, where the paint layers and sometimes also the
ground are removed from the support, which is replaced with another support.
21
Montabert 1829, vol. 9: 161.
22
Volpato c. 1670 (transcription Merrifield 1849 (1999):729).
23
W&N recipe book ‘Omnm Gathm 03’ 1809-44 : 03P043L13; Vibert 1892: 100-103 ; Sully 1809-71: 046.
Also Gettens and Stout (1966) are of the opinion that canvas should not be in contact with the oil to prevent
the degradation of the support. They write that oxidation of the cellulose in the canvas fibres is speeded up by
oxidation of oil; in addition the oxidized oil embrittles the structure of the picture. Gettens and Stout 1966
(reprint of the 1942 edition): 229-30.
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does use a glue size layer, told De Mayerne that at other times he just wets the canvas
before he applies the first oil ground layer.24 The presence of water might act to
temporarily prevent the absorption of oil into the canvas, although one may wonder
about the long-term effectiveness of such a method, as presumably the water evaporates
faster than linseed oil dries.
As with panel, some authors are of the opinion that an aqueous canvas size should be
avoided as it will cause adhesion problems. Pernety (1756) explains that some artists omit
the size layer because humidity will swell the animal glue, resulting in flaking. Instead, the
ground layer is applied straight to the canvas, which may be covered from the back with a
layer of oil with pigment deposits from the brush rinsing jar, to render the canvas less
water-sensitive.25 Dossie (1758) advises against animal glue for canvas preparation as for
panel and recommends imbibing the support in hot drying oil instead.26 Also Hallen (1761)
writes that some painters omit the size layer out of fear that it will cause the ground to
flake. According to Hallen, instead they apply their oil-bound grounds to the bare canvas
and brush onto the front and the reverse of the canvas some of the ‘schmierigen Wachs
öle’ [= ‘pasty waxy oil’] from the tray used to wash brushes in, with the intention to keep
the moisture inside walls from penetrating the canvas,27 a practice similar to the one
described by Pernety (1756).
Two nineteenth century sources suggest alternatives for traditional canvas size layer
materials. After comments on the relatively low moisture resistance of animal glue size
layers, Vergnaud (1831) advises casein size or ‘cheese glue’ instead. He gives a detailed
description of its preparation.28 The Winsor & Newton archive contains notes that
demonstrate that Winsor & Newton is also considering alternatives to glue size layers in
canvas preparation recipes. The fact that a recipe dated between 1836 and 1850 discusses
the addition of shellac in ammonia to animal glue with the intention of creating a water
resistant sizing, demonstrates that water sensitivity drove some experiments.29 A second
entry in the same manuscript, ‘Omnm Gath No 12’, also concerns the concept of water
resistant sizings: ‘If canvass are boiled in a solution of Shell Lac in Ammo then taken out
and dried – would it not be by this means rendered infurious to oil or to water’.30 The
‘Expts [probably short for ‘experiments’] for a substitute for size in Prepd [=prepared]
Canvass’, describe a mixture of borax, orange shellac and boiling water. 31 The author
24

De Mayerne 1620-44 : 5.
Pernety 1756: lxcij.
26
Dossie 1758: 202-3. Dossie’s reasons were discussed in more detail in the context of panel size layers.
27
Hallen 1761: 322.
28
Vergnaud 1831: 138-9. Vergnaud did not train as an artist and has a military background. Although no
earlier source for this advice has been found, it is known that Vergnaud leans on earlier authors in other
sections of his manuals. Cheese glue or casein is mentioned in relation to subsequent ground layers by
Mérimée (1830) and Vibert (1892). Both recipes are discussed below.
29
W&N manuscript ‘Omnm Gath No 12’, 1836-50: 12P012L18.
30
W&N manuscript ‘Omnm Gath No 12’, 1836-50: 12P039L17. Shellac in ammonia is suggested as an
addition to animal size in recipe 2P012L18 of the same manuscript, where the author wonders if it is a
successful method to make the sizing insoluble in water. The term ‘infurious’ does not exist. It is not clear
whether it is a misspelling by the author. The context demonstrates that the author intends the word to carry a
meaning similar to ‘resistant’.
31
There is an interesting parallel between these ingredients and a recipe in Field 1835 for a white lac
[bleached shellac] and borax emulsion paint binder, which mixes borax, water and white lac varnish. (Field
1835: 199 in Carlyle 1991, vol. 1: 169-70; Carlyle 2001: 118-9).
25
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describes the resulting solution as ‘black’ and writes that it results in rather stiff canvas,
‘rather brown in tint’. The reverse of the canvas is also stained brown, ‘however if this soln
[=solution] proves to be uninjurious to the cloth, the stain may not be of much
consequence’.32 Whether these experiments led to products that entered the artist
market is unfortunately not known.
None of the size recipes for board or paper comment on the function of the layer.
However, since all these recipes advise glue, in combination with the fact that in all but
one case an oil ground is applied,33 it seems logical to assume that for such absorbent
supports the size layer is intended as a sealant, preventing absorption of the binder from
subsequent oil containing layers into the board or paper.
6.1.2 The use of animal glue as a size layer34
Most recipes for glue size advise the use of a skin glue. Often the animal source is not
specified. The ones that are mentioned include the skins of goat, sheep, cow, and pig as
well as parchment, fish glue and ‘glove clippings’ (See Appendix 18). Glove clippings are
pieces of leather discarded by glove makers. Traditionally, gloves are made from the skins
of smaller animals, like deer, goat, sheep, calf or dog.35 This is explained by the fact that
for strength, gloves need the whole thickness of the skin. The skins of larger animals are
too thick to be used in this manner.36 Two methods are employed for glove making (for
chamois leather): oiling and alum tawing. According to Duhamel du Monceau (1777) in his
treatise on glue making, the oiled leather is not suited for glue production, but alum
tawed leather is, even if it produces a small quantity of glue, and of mediocre quality.37
Alum tawing is a treatment that makes the skin very supple and somewhat waterresistant. In traditional processes it involves alum, egg-yolk, salt and flour.38
Duhamel du Monceau (1777) explains that the animal source is important because of
differences in strength of the extracted glue. For instance, while he considers ‘colle forte’,
which is a stronger glue prepared from ears, nerves, and older skins, suited to carpenters,
marquetry, etc., he writes that such glues are too strong for painters as they cause
flaking.39 Parchment glue has a bad reputation in some sources, but is recommended by
others. According to recipes in the De Mayerne manuscript40 and Volpato’s manuscript,41
it will cause shrinking of the canvas and/or adhesion problems.

32

W&N manuscript ‘P.09. 1846-1854’: 9PP016L01. W&N manuscript ‘17’, dated 1834-55 also contains a
reference to shellac in ammonia. This recipe discusses whether a small addition of wax would raise the layer’s
flexibility and also suggests the use of bleached shellac to prevent brown stains. W&N manuscript ‘17’, 183455: 17P032L10.
33
Dietrich 1871: 20; Susse 1845: 22. The one exception is a recipe where a starch ground is applied on top of
a glue size layer (ground on paper or cardboard). Bouvier 1827: 577-80.
34
This paragraph contains sections that have appeared earlier in Witlox 2008.
35
Meunier 1903: 426-428.
36
Oral information from Bianca du Mortier, curator of costume, Rijksmuseum, Amsterdam.
37
Duhamel du Monceau 1777: 408.
38
Meunier 1903: 1. For modern alum-tawing an egg-substitute is used. Oral information from a producer of
leather and skins: Hewitt & Sons Ltd.
39
Duhamel du Monceau 1777: 420-421.
40
De Mayerne 1620-1644: 7v, 87.
41
Volpato c. 1670 (transcription in Merrifield 1849 (1999): 729).
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Historically, glue is prepared simply by heating shredded leather or parchment in water,
probably at boiling temperature. Tingry (1803), writing for housepainters, provides a clear
description of the glue preparation process in his recipe to produce ‘third quality glue’, a
glue suited for less important objects:
take the clippings and skins of sheep, of gloves, of goat’s skins and clippings of parchment,
boil for three to four hours in a sufficient quantity of water (seven to eight parts in weight
to one of matter). When the liquid has been reduced a third, pass through a horsehair
sieve or through linen. Upon cooling, it takes the consistency of a strong jelly, that may be
weakened depending on the circumstances.42

For a glue of higher quality, Tingry advises to use of only parchment clippings. They are
boiled in water for five to six hours, the glue is left to settle and the clear part scooped out
of the boiling vat and preserved as ‘second quality glue’. This glue is intended for delicate
purposes, amongst which sizing before the application of aqueous priming layers to
wooden panelling and objects.43 In some recipes, the hide or leather is soaked prior to
glue extraction (see Table 11.1 in Appendix 18).
On a larger scale, glue manufacture is often linked to leather or parchment production.
Duhamel du Monceau (1777) explains that usually combinations of different types of skins
and waste from leather-production are used. To prepare the leather, skins are cut into
pieces, limed and washed several times prior to boiling to remove grease and the remains
of flesh and hairs. According to Duhamel, boiling times for glues vary from twelve to
fifteen hours.44 The fact that longer boiling times are mentioned here than in Tingry’s
recipe may in part be explained by the larger volume of the boiling vats. Greber (1950)
explains that skins should be heated gradually and slowly.45 One may imagine that for
larger quantities this would add substantially to the boiling time.
To check glue consistency, a little glue is dropped on a cold surface and its gelling
evaluated. Chemist Chaptal, in his 1807 manual explaining the chemistry of the arts,
describes the preparation of sheets of glue: after boiling, the glue is cooled slowly in order
to allow time for impurities to settle to the bottom before the glue gels. While still liquid,
the glue is poured into square moulds and allowed to form a gel. The gelled glue is cut into
slices, which are placed on wire drying racks in the fresh air, out of the sun.46 Both
Duhamel du Monceau and Chaptal describe polishing the slices with a moist cloth just
before they are fully dry, in order to increase their gloss and transparency, both
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Tingry 1803, vol. 2: 263-4. Although Tingry’s recipe appears in a source discussing house painting, it is
used here as an example of glue boiling because of its clear, detailed descriptions of small-scale glue
production. Comparison with less ‘complete’ recipes intended for artists (Appendix 18, Table 11.1) shows
that preparation methods are the same.
43
Tingry 1803, vol. 2: 262-3. ‘First quality glue’, a fish glue, is described on page 260-2. Its use is not
entirely clear. Tingry mentions that it can serve as a pastel fixative and only vaguely describes other purposes.
44
Duhamel du Monceau 1777: 413-414.
45
Greber 1950: 25-33.
46
Chaptal 1807: 522-527.

147

considered signs of quality.47 Additional quality indicators that are mentioned in different
sources are a lack of odour, a clean glass-like break and the absence of matt areas.48
In some cases no boiling times but only reduction parameters are provided, as was the
case in Tingry’s recipe, where the solution was boiled until reduced a third. A second
decision factor is the glue consistency: ‘must remain a little firm below the hand when
gelled’;49 ‘until stiff and strong below the hand’;50 or ‘a trembling jelly’.51
Some recipes mention the addition of honey as a plasticizer.52 Garlic is also mentioned,
unfortunately without any explanation of its function.53 Since garlic lowers surface tension
it may have been added for that purpose. Research by Pombo Cardoso (2010) also
indicated that it has an effect on mould growth and lowers the internal tension of the glue
during drying.54 Late in the nineteenth century, Church (1890) suggests adding glycerine to
size layers to prevent brittleness of the dry layer.55
Duhamel (1777) describes large-scale glue production of several types of glue, but notes
that glove glue is prepared by the painters themselves.56 Indeed, glue can be obtained
ready-made from parchment makers and other professionals dealing with skins. Cennini
mentions ‘colla di spicchi’, translated by Thompson as ‘leaf glue’, as early as c.1400,57 and
a number of more recent historical sources also assume prepared and dried glue as the
starting material in size preparation.58
In general, dry glue is soaked in clean water before dissolution. Although excessive heat
causes further hydrolysis and reduces glue quality,59 earlier authors do not warn against
overheating, simply instructing that the glue is boiled until dissolved. The first warning
against overheating is issued by De Montabert (1829), who advises readers to melt glue in
a water bath, since when placed directly on the fire, its gelling capacity would be
destroyed.60
6.1.3 The use of flour paste and starch paste size layers
As noted earlier, both flour and starch based pastes are described for use as size layers.
The nature of the materials employed is not always clear. If the flour type is specified, it is
either wheat or rye flour. Different flour qualities are described. (See Table 12.1 in
47

Duhamel du Monceau 1777: 419; Chaptal 1807: 527.
Buc’hoz 1786: 164; Fokke Simonsz 1803: 85-86; Tingry 1803, vol 2: 260-1.
49
École de la Mignature 1759: 102.
50
Fokke Simonsz 1803: 85.
51
Tingry 1803, vol 2: 620 etc.
52
Examples of honey addition: de Mayerne 1620-44: 7v; Ms. Sloane 1990, 1623-44: 78-9; Bate 1633 (1654):
167; de Montabert 1829: 174.
53
Garlic is mentioned by Pacheco 1649: 382-3; Palomino 1715-24, volume 2 1724: 33-4; de Montabert 1829:
169. (De Montabert also adds absinthe leaves, salt and vinegar; however that is the only mention of the
addition of these ingredients.)
54
Pombo Cardoso 2010: 280-1
55
Church 1890: 72. Carlyle 1991 writes that glycerin is expensive and scarce during the first half of the
century, but that a cheaper production method is developed in 1854. Carlyle 1991: 246.
56
Duhamel du Monceau 1777: 421.
57
Cennini c.1400 (transcribed in Frezzato 2003: 140-1); tanslated in Thompson 1960: 67.
58
See Appendix 18, Table 11.1.
59
See Chapter 11 about glue chemistry.
60
De Montabert 1829: 172-173.
48
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Appendix 19). Chapter 12 discusses the types of flour that may be considered as having
been employed historically and describes historical methods for starch extraction.
Unfortunately not many authors provide details for the preparation of the flour paste
employed for sizing. Possibly its preparation was considered common knowledge. A casual
approach to flour paste preparation is indeed felt in historical instructions: the Spanish
‘Tractato’ (1656) discusses the use of a ‘flour gacheta with a little bit of common oil’,61
Eikelenberg (1679-1704) simply talks about a ‘paste of wheat flour’,62 Hidalgo (1693)
‘gacha, sizing and a little honey’,63 a recipe in the Wiltschut manuscript (1726-9) describes
the use of a ‘porridge of flour, when boiled, a little linseed oil added’,64 Ibbetson (1803)
talks of ‘a very thin starch’,65 Grandi (1806) to make ‘a thin paste’ with wheat flour,66 Sully
(1809-71) writes of ‘paste in which was a little Venice turpentine’,67 etc.
A small number of authors give more detail: Cröker (1729) describes how a little boiled
water is added to flour, stirred to remove lumps, after which more water and flour are
added.68 The consistency is correct when, while still warm, it will form little ‘towers’. De
Montabert (1829) gives a general description for the preparation of flour paste, in which
he explains that flour and water should first be mixed, then heated on a fire until
thickened.69
Very detailed instructions for the preparation of flour paste are provided by Hundertpfund
(1847). Although his description relates to the preparation of flour paste for a ground
layer, not for a size layer, paste preparation is probably similar: flour is slowly added to
water, while stirring continuously, until the mixture is as thin as milk. It is heated on a fire
until it thickens. More water is then added and the mixture is allowed to boil slowly for
half an hour. Hundertpfund explains that ‘by continual slow boiling, it becomes smoother
and smoother, so that it may afterwards be thinned with water, according to liking’. 70
In contrast to the prolonged heating advised by Hundertpfund, Sully (1873) repeats a
recipe from artist Rembrandt Peale, who advises to remove the pan from the fire
immediately upon thickening.71 Also Vibert (1892) advises removal from heat when the
mixture, in this case of water and starch, has reached its boiling point.72
Compositional variations in flour or starch paste recipes consist of the choice of flour,
either wheat or rye, but also of different additions, such as oil, glue, garlic, turpentine and
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‘Tractato’ 1656 (translated in Veliz 1986: 111)
Eikelenberg 1679-1704: 385
63
Hidalgo 1693 (translated in Veliz 1986):137
64
Wiltschut manuscript 1726-9: 78
65
Ibbetson 1803: 11
66
Grandi 1806: 85-9
67
Sully 1809-71: 156
68
Cröker 1729: 77
69
De Montabert 1829, vol. 9: 176
70
Hundertpfund 1847: 108-9, 130; quoted by Knowlton 1879: 30-1
71
Sully 1873: 024-5. A little Venice turpentine is added to the paste after it has been removed from the fire.
72
Vibert 1892: 190
62
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honey.73 Müller (1750-1800) and Mérimée (1830) advise to add linseed mucilage or
linseed oil cookies, the oil cakes left after oil has been expressed from linseeds. 74
Some recipes include the explanation that additions of plasticizers such as honey and
linseed oil are made to guard against brittleness. Palomino writes (1724) that honey and
linseed oil also prevent flour paste from growing mouldy.75 Honey additions are
mentioned both in recipes for glue size layers76 and for paste size layers,77 but additions of
linseed oil to the sizing composition appear almost exclusively in recipes for flour or starch
paste size layers.78

6.2

The use of pigments and fillers

6.2.1 General developments
Appendix 15 provides an overview of the materials described for use in preparatory layer
recipes, including recipes for size layers and for isolation layers. It documents when
ingredients are mentioned in North West European recipes, thus creating clarity about the
impact throughout time of the different materials that are advised. The ingredients are
ordered chronologically, based on their first appearance in a recipe for preparatory layers.
The frequency with which specific ingredients are mentioned within each period is not
represented in this figure, as it would confuse the other information. It is given in Figures
5.2, 5.3 and the frequency with which materials are mentioned is also evident from the
recipe summaries in Appendices 5 to 12.
Of the pigments and fillers employed in preparatory layer recipes, lead white, chalk, clays
and earth pigments as well as the different blacks are mentioned most consistently
throughout the period. In contrast, some pigments appear infrequently in recipes for
preparatory layers, such as scudegrun (an organic green lake), common ashes, green
ashes, vermilion, red lake, ultramarine and smalt.
While the sudden growth in the variety of binders and binder additions for preparatory
layers during the nineteenth century is clearly visible in Appendix 15, developments in the
73

De Montabert (1829) in a recipe for flour paste mentions additions of garlic to increase strength, and against
biological attack from mites, vinegar can be added while the paste thickens. A little resin will increase
strength. Laurel essence, even laurel leaves or walnut leaves will repel flies. The recipe in which these
additions appear, is not provided in the particular context of the preparatory layers but is a general instructions
for paste preparation. De Montabert 1829, vol. 9: 176.
74
Müller c. 1750-1800 ( transcribed in Lehmann 2002: 50); Mérimée 1830: 244-5.
75
Palomino 1715, 1724, vol. 2(1724: 32.
76
Bate 1633 (1654): 167; ‘the Art of painting in oyle by the life’ 1664: 95-6; Salmon 1672: 178. Honey
additions to animal glue are also mentioned by Smith 1756: 58; Le Pileur d’Apligny 1779: 70 and the Golden
Cabinet 1793: 112.
77
BnF Ms.Fr 640 c. 1580-1600: perso 86; Pacheco 1649: 68; Hidalgo 1693 (translated in Veliz 1986: 137);
Wiltschut manuscript 1726-39: n.p. [pdf page 78];
78
Oil additions to flour pastes are found in Pacheco 1649: 68; Palomino 1715, 1724, vol. 2 1724: 34-35;
Wiltschut manuscript 1701, handwritten recipe in German, dated c. 1726-39: n.p.; Müller c. 1750-1800
(transcribed in Lehmann 2002: 65). But also in Mérimée’s (1830) recipe for an animal glue size layer.
Mérimée 1830: 244-5 describes an animal glue size layer with oil: it consists of very weak glue, a little oil and
linseed mucilage. In the 1839 translation ‘mucilage de graine de lin’ is translated as ‘mucilage of linseed
meal’. Sarsfield Taylor and Merimee 1839: 220-1.
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use of pigments or fillers seem to have followed a more gradual path of development. 79
As Appendix 15 shows, the range of pigments and fillers advised for use in preparatory
layers is extensive already even during the sixteenth and seventeenth centuries. In the
eighteenth century, a range of pigments is added to the list of materials that appear in
recipes for preparatory layers: Berlin blue, indigo and a number of black pigments. While
Berlin blue appears quite soon after its date of discovery (1704),80 indigo, black chalk and
peach-stone black have been available as pigments during the seventeenth century or
earlier.81 Cadmium pigments, zinc white and silver white are mentioned from the second
quarter of the nineteenth century onwards, and fillers such as ground Bath brick, ‘Grecian
powder’, pumice powder and barium sulphate are also first introduced in nineteenth
century recipes.82 Barium sulphate is mentioned in particular as an extender for lower
quality lead whites in nineteenth century lead white recipes but hardly features in recipes
for preparatory layers.83
The nineteenth century witnesses a renewed interest in the use of calcined sheeps bones
in preparatory layers. First mentioned in the anonymous manuscript Sloane 1990 (162344),84 Grandi (1806) and three sources from the 1820s suggest ground-up calcined bones
of sheep’s trotters for use as a filler for oil painting grounds. Grandi explains how the
bones are calcined: they are broken into smaller pieces, boiled in water to remove the fat,
then calcined in a crucible and ground to a powder.85 Reconstructions by Carlyle (2008b)
show that in contrast to leg bones, the small bones in sheep’s trotters are easier to break
into small fragments.86
The fact that Winsor & Newton manuscripts appear amongst the nineteenth century
sources where materials are first mentioned (Appendix 15) shows that new materials are
introduced not only by individual authors or artists interested in experimentation, but also
by professional colourmen.
6.2.2 Ashes in preparatory layers recipes
‘Common ashes’, ‘cendre commune’ in French, is a material that first appears in a late
sixteenth century recipe in the BnF Ms. Fr 640 (c. 1580-1600). Here, and in seventeenth
eighteenth and nineteenth century sources it refers to ashes from burnt wood. Although
the term ‘ashes’ is regularly linked to lower qualities of certain blue pigments, research by
Carlyle (1991, 2001), Guineau (2005) and Eastaugh et al. (2008) about historical
descriptions of such pigments shows that in cases when the term ‘ashes’ refers to blue
79

See for an overview of pigments introduced in the nineteenth century: Carlyle 1991, vol. 2, appendix 28;
Carlyle 2001: appendix 26. See also Eastaugh et al. 2012: 205-6.
80
Guineau 2005: 141.
81
See entries for these pigments in Guineau 2005 and Eastaugh et al. 2008.
82
Bath brick and ‘Grecian powder’ both only feature in the Winsor and Newton Archive.
83
See Chapters 13 and 14 for detailed information on lead white quality and the use of extenders for lead
white.
84
Manuscript Sloane 1990 1623-44: n.p. [78-9]
85
Cawse 1822: 9-11; Smith 1825: 357-8; De Montabert 1829, vol. 9: 167-8. These recipes all seem to be
based on Grandi. Cawse acknowledges Grandi as the source for his information on calcined bone grounds. De
Montabert, who only mentions ‘powder of calcined bones’ in passing, gives the Bibliothèque Brittanique of
November 1807 as his information source.
86
Carlyle et al. 2008b: 124.
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pigments, the term is generally further defined, for instance as ‘blue ashes’, ‘ultramarine
ashes’, cendres bleues’, ‘cendres d’outremer’, etc.87
Green ashes are advised for use in preparatory layers by Eikelenberg (1679-1704).88
Savery de Brulons (1724) explains that ‘green ashes’ are actually ‘blue ashes’, and are only
called ‘green ashes’ by some, because of their tendency to turn green when used in oil.
According to this author, they are ‘a composition, or sometimes a natural stone that has
been powdered, which in colour approaches a little that of pale ultramarine’. Savery de
Brulons writes that green ashes come from Dantzig, and are traded through England and
the Netherlands.89 According to Eastaugh et al. (2008), the term ‘blue ashes’ is used both
for natural and synthetic blues and that the term most likely refers to copper blues. They
mention the possible production or mining of the blue in copper mines in Poland, but the
historical sources that Eastaugh et al. quote, also describe alternative origins for this
pigment.90 Both Guineau (2005) and Eastaugh et al. (2008) write that in nineteenth
century sources, the name ‘green ashes’ refers to an artificial copper and arsenic
containing compound.91
6.2.3 Chalk-based ground layers and gypsum in grounds
While Chapter 5 demonstrates that chalk-based grounds are frequent in North West
European recipes, gypsum only plays a minor role and is mentioned only in nineteenth
century recipes.92
Prior to the nineteenth century, chalk is described mainly as a filler for aqueous layers,
most frequently bound in animal glue.93 Chalk in oil is described very infrequently. Simis
(1801) gives a recipe for a canvas ground consisting of chalk and oil,94 and according to
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Carlyle 1991, vol. 2: 195-6; Carlyle 2001: 158, 475; Guineau 2005: 199-200; Eastaugh et al. 2008: 31-2.
see for seventeenth and eighteenth references to use of the word ‘ashes’ as a term for burnt wood: Ambroise
Paré, Adriaan van den Spiegel. The workes of that famous chirurgion Ambrose Parey. London: John Clarke,
1649: 760; Vitaliano Donati, ‘New discoveries relating to the history of coral’, in: Philosophical transactions,
volume 47, London: C. Davis, 1752: 98; Thomas Mortimer’s General dictionary of commerce, trade and
manufactures. London: Richard Phillips, 1810: entry for ‘pearl ashes’. The BnF Ms. Fr 640 (1580-1600)
provides circumstantial evidence that ‘cendre commune’ should not be identified as a blue pigment: elsewhere
in the manuscript, the term ‘cendres dazur’ (‘azurite ashes’) appears, on f 11 and on f 62. ‘Cendre’ or ‘ashes’
are mentioned on page perso 2 in a recipe to degrease a ground that has obtained a greasy layer with age.
Since the use of lye (ashes mixed with water form an alkaline solution) to remove grease is commonly
described in recipes for the cleaning of paintings, an identification of ‘common ashes’ as the remains of burnt
organic matter seems plausible. (see Stols-Witlox, Maartje, 2011 for historical recipes for cleaning paintings).
88
Eikelenberg 1679-1704: 159
89
Savery de Brulons. Dictionnaire universel de commerce. Amsterdam: Jansons à Waesberg, 1724, vol A-E:
587.
90
Eastaugh et al. 2008: 59-60
91
Guineau 2005: 201; Eastaugh et al. 2008: 180
92
Mérimée (1830) describes slaked plaster (’platre éteint’) as an alternative to chalk. Mérimée 1830: 241.
Gypsum is mentioned in relation to glue-bound preparatory layers by Cawse (1840: 20-1, 26), who advises an
addition of gypsum (‘Plaster of Paris’) to a chalk and glue ground or the use of this gypsum instead of chalk.
A. Reith advises gypsum for its whiteness. Technische Mitteilungen, nr 123 (1891): 91-2.
93
As demonstrated by the recipes in Appendices 5 and 6 and in the recipe database (DVD), chalk, whiting,
whitening, craye, croye, krijt, kryt, Kreide are the words usually employed in English, French, Dutch and
German recipes.
94
Simis 1801: 158
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Ibbetson (1803) a combination of ‘stiff paint, the greatest part of which is whiting’, is is
often used by colourmen.95
Glue-bound layers are less frequent for canvas preparation than for panels. However in
those recipes that do specify glue binders for canvas grounds, chalk is the filler described
most frequently. A link between the use of chalk and glue and the materials used for panel
preparation seems evident.96 For chalk and glue layers, as for animal glue size layers,
honey is regularly described as a plasticizer. Sully (1809-71) describes the use of treacle as
a plasticizer.97
The preparation of the chalk and glue mixture by adding chalk to warm glue is described
by Norgate (1640) and Fokke Simonsz (1803-4).98 A detailed description of chalk and glue
ground preparation is provided by Andreas Reith (1886). His recipe in the Technische
Mitteilungen includes a full description: chalk is added gradually to warm glue until the
glue takes no more chalk. After stirring, more chalk is added until the liquid is almost too
thick to be stirred. It is then passed through a sieve.99
The term ‘Spanish white’ appears in a number of recipes that describe glue-bound first
layers on canvas. The fact that nomenclature for Spanish white is confusing, is discussed
by Eastaugh et al. (2008).100 Some authors of historical recipe books write that this term is
used to describe chalk, for instance De la Hire (1730)101 Leuchs (1825)102 and Vergnaud
(1831).103 Dossie (1764) provides a recipe for Spanish white in which chalk is ‘neutralized’
with alum water and washed.104 Others identify Spanish white as a white clay or as
bismuth white.105 Confusingly, Spanish white is presented as a synonym for lead white in a
French dictionary (1792).106 Only a little later, in the 1811 New family receipt-book, the
pigment again appears alongside lead white in a recipe for ground preparation.107 In
general, the conclusion may be drawn that although references to Spanish white as chalk
are numerous, it is possible that another white pigment was intended. Only if a
description of Spanish white is provided within the same source does some certainty exist
about the identity of the material.
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Ibbetson 1803: 11
Paragraph 5.5 compares materials and techniques advised for preparatory layers on different supports.
97
Sully 1809-71: 006
98
Norgate (1640 (edition Hardie 1919): 91; Fokke Simonsz 1803-4: 84-5
99
Technische Mitteilungen, nr 25 (1886): 39. The application of this ground, with different ratios of chalk to
glue, is described in Paragraph 7.2.1. A difference in ratio of filler to binder in different layers of the ground is
also described in a recipe for a ground on millboard in W&N manuscript ‘A relic of old times 1833 . P.01’,
183?-1876: REP043L08. This concerns a ground with ‘gritt’ as a filler.
100
Eastaugh et al. 2008: 55, 356
101
De la Hire 1730: 663-4
102
Leuchs 1825: 12-3. While Leuchs in these pages describes Spanish white as a chalk, on page 14 he also
mentions that the name is used to describe Bismuth white.
103
Vergnaud 1831: 11
104
Dossie 1764: 127
105
Eastaugh et al. 2008: 55, 356
106
Boyer, Dictionnaire François-Anglais et Anglais-François. 1792: 117
107
New family receipt-book 1811: 313
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As alternatives to chalk in glue-bound layers, lead white and pipe clay (De Montabert
1829),108 and bole or equal amounts of China clay and white bole, (A. Reith 1886), are
advised.109
6.2.4 Recipes for ground layers based on earth pigments and on clays
Throughout the period, earth pigments and clays are advised regularly for use in
preparatory layers, lead white and chalk being the only other pigments with equally
important roles.110
Yellow ochre, brown-red ochre/earth (natural or burnt), bole, umber, potter’s clay, earth
for bricks, pipe clay, China clay, kaolin, barium sulphate, Bath brick, pumice powder,
Grecian powder, all feature in historical recipes. Employing these pigments or fillers,
artists have at their disposal a range of relatively cheap and (mostly) stable powders with
which to create a base tone that ranges from white, through yellow, orange, red, purple
and brown to the murky grey regularly employed by sme seventeenth century painters.
Not only do these pigments provide colour, but they also give body to the preparatory
layer. Manganese containing earths (umbers) in addition can function as a siccative. This
role of umber was known in the seventeenth and eighteenth centuries, as demonstrated
in recipes for the preparation of drying oil that include umber.111 Notwithstanding this
fact, the role of umbers as a siccative is only alluded to once in a historical recipes for
preparatory layer, in the De Mayerne manuscript.112
An important characteristic of earth pigments is their variety in colour and composition.
An essential cause for this variety is local mining. It results not only in a large variation in
composition but also in a complicated nomenclature, which also existed historically. The
variety in names, geographical origins as well as the widespread use of earths is
demonstrated in Gray’s 1821 Supplement to the pharmacopoeia, which lists: yellow bole
from Strigau, yellow ochre from Oxfordshire, Tripoli found ‘on the east coasts of England’,
Tripoli from Staffordshire, ‘clay ochre’ and ‘coarse ochre’ from Mendip hills, yellow earth
from Saxony, ‘Roman ochre’ from Somersetshire and from near Rome, red earth from
Lemnos, ‘Mahogany earth’ from the Isle of Wight, ‘Redstone-ochre’ from Warwickshire,
and Persian purpre from Urduz amongst 29 different ochres and other yellow and reddish
earth pigments.113
It is not surprising therefore, that the exact nature of earth pigments is not always clear.
This is also true for the red ochre used as the ‘brown red’ advised in a number of recipes
for preparatory layers, which identity cannot be established with absolute certainty. Haack
Christensen’s (2011) research on the account books of the Danish court from the period
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1610-26 describes a ‘brown red’ which was frequently employed to paint barns and boats.
Such large-scale use suggests a relatively cheap material, which is stable if exposed to the
outside environment.114 A description in the Dictionaire abrégé de peinture et architecture
(1746) is rather vague: ‘brown red is the name of a kind of ochre of a strong red tone’. 115
Also Jombert and De Piles (1766) describe the pigment as a ‘natural earth’.116 The
description of De Massoul (1797) indicates that a number of pigments qualify as ‘brown
red’, and his description points in the direction of a reddish clay: ‘Brown red is an
argillaceous iron ore, known by the name of bole, or bolaire earth. There is some naturally
red, as the bole Armeniac; others are yellow and made red by torrefaction. English red, or
biauty is of this number’.117
Also the term Spanish brown knows different meanings. Eastaugh et al. (2008) quote a
number of historical authors on the composition of Spanish brown and explain that the
term either refers to a burnt ochre, which does not necessarily come from Spain, but can
also refer to an English burnt ochre. The same term is also used for Vandyke brown, a dark
brown humic earth, and as a synonym for ‘Spanish liquorice’, a gum from the Glycyrrhiza
species.118
Confusion about earth pigment identity is aggravated by the fact that earths were sold
under names that allude to a geographical origin, while in fact the pigments were mined in
an entirely different area. For example De Massoul (1797) explains that most of the
English red ‘comes from Berry, a province in France, and is sold in Holland by the name of
English Red’.119 Other compositions or origins of English red cannot be exluded. Eastaugh
et al. (2008) mention that it may also have been the product of the calcination of yellow
ochre, and quote Watin (1785) and Tingry (1804), who describe the pigment as a synthetic
red iron oxide, a byproduct of sulphuric acid production.120
Processing of earth pigments seems to have been common. Recipes concentrate on
burning (‘calcination’ or ‘torrefaction’) and on washing. Raw and burnt varieties of ochres,
sienna and umbers are mentioned in recipes throughout the period. Gray’s (1821) list of
earth pigments includes information about their colour change upon burning.121 In
addition, Gray mentions the ‘hardening’ effect that this treatment can have on an earth
pigment. Opinion on the effect of burning on the hardness earth pigments is however not
uniform. The anonymous author of the Arts companion (1749) writes that certain ochres
are ‘softened’ by burning:
There are colours which purify by fire, such as the yellow oaker, brown red, ultramarine,
and umber; all others blacken thereby: But if you burn the above-nam’d colours with a
strong fire they change; for the brown red turns yellow, the yellow oaker turns red, the
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umber reddens also, and white lead becomes of a lemon colour, and is call’d masticot.
Observe, that the yellow oaker burnt becomes softer and kinder by far than before, and
more so than the pure brown red: and reciprocally the brown red being burnt becomes
more soft and agreeable than the pure yellow oaker; they are both very good.122

Unfortunately it is not entirely clear from this description whether the author is talking
about hardening or softening the colour of the pigment or changing physical properties.
Gray’s description does make clear that he refers to the physical properties, as he
describes the effect of the burning of French ochre as resulting in ‘a stony hardness’. 123
Robert Dossie (1758) provides a description of the relatively simple process of burning, or
‘calcination’ of raw sienna:
The calcination may be performed by putting lumps of it, either in a crucible, or naked, in a
common fire: and continuing it there, till the colour be changed from yellow to red in the
proportion wanted; after which, it must be well levigated and washed over.124

The ‘levigation’ mentioned by Dossie refers to a second purification process that may be
employed for earth pigments: the process of washing and decanting with the intention to
remove impurities and to separate particles of different sizes. Dossie describes how the
earth pigment ‘Spanish brown’, or ‘brown red’ can be used ‘in the preparation of the
cloths for pictures and other course work’ in the state that it is sold in, but must be
rendered fit for use as a pigment ‘by washing over’.125 Washing is also advised for other
pigments, according to the Painter, gilder and varnisher’s companion (1854) most
importantly for yellow ochre, charcoal, bone black, Spanish brown, red lead, white chalk,
verditer and Saxon blue.126 The washing process described in this source consists of
stirring the pigment in a dish filled with water, decanting half of the water while the
smallest pigment particles are afloat, repeating this process until all that remains in the
dish are the ‘gritty particles’, and allowing the pigment in the decanted water to settle.
This pigment, after it has settled at the bottom and has dried, is ‘fit for use’.127
6.2.5 The variety of clays employed in preparatory layers
Clays are advised in seventeenth century recipes by Eikelenberg (1679-1704) for the
preparation of both panel and canvas. Eikelenberg advises ‘potters earth’ in an oil
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binder.128 Clays are also described in nineteenth century sources, pipe clay being the type
that appears most frequently in these recipes.129
Clays are usually considered a separate category in relation to earth pigments such as
ochres, umbers and siennas. Although these also contain clay minerals, as well as iron and
manganese oxides, the other earth pigments contain ‘a wide variety of other mineral and
even organic components’.130
Clays all contain major amounts of aluminium silicates and are characterized by their
plate-like particle morphology and the small size of the aluminium silicates (below 4
micron). Raw clays have the ability to adsorb water.131 As they are soils, they contain
impurities such as quartz, feldspar and mica. Their colour depends on the presence of
other minerals; in pure form they are whitish, but impurities may also render them
greenish, yellow to orange, brown, grey or blue.132 When a clay is mentioned in a recipe,
its colour is unknown, unless specified in the recipe.
Upon firing in a furnace, the colour of clays (as is the case with other earths) changes. A
high iron content causes a reddish colour and a high calcium content a yellowish tone,
although low firing temperatures may result in a light red colour in calcium containing
clays.133
Some research has been executed into the colour of the ‘Sevilla clay’ described in Spanish
sources for use in grounds. According to González-Garcia and Garcia Ramos (1966) and
González-García et al. (1990), modern clay samples taken from different sections of the
Guadalquivir valley near Sevilla, range in colour from blue, yellowish, reddish to brown,
greyish being the most prevalent tone.134 Hale, in a paper discussing Diego Vélazquez’s
Supper at Emmaus (1622-3), states that the ground of this painting, which consists of ‘a
single layer of finely divided material, essentially an iron earth or naturally occurring
heterogeneous mixture of minerals colored by iron oxide, with ‘much larger inclusions of
calcite and silica’, is composed of ‘Sevilla clay’. The colour of this ground is dark and
brownish.135
Kaolin, a whitish clay used in porcelain manufacture, is also described as an ingredient in
grounds. Bersch (1894) uses the term China clay as synonymous to kaolin.136 This is in
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accordance with the description of China clay by Eastaugh et al. (2008), who give its
composition as a mix of kaolinite, smectite, mica, quartz, and amorphous silicates.137
Eastaugh et al. write that the largest deposit of China clay is located in Austell in Cornwall,
and that other deposits are found in India and Greece. 138 In their entry for kaolin, Eastaugh
et al. include other mining locations (Georgia (USA), Cornwall and Devon in the UK,
Germany, France, Brazil, Malaysia, Brazil and South Africa) and explain that there is some
confusion in terminology, as the term white bole is also employed for kaolin. In a recipe
for a canvas prepared for photographic purposes from the Winsor & Newton archive
dated 1874, China clay appears on this list of ingredients with behind it in brackets:
Cornish clay.139 A note from Winsor & Newton manuscript ‘15’ indicates that ‘China clay’
consists of the ‘steatites or soap rock’ from Cape Lizard in Cornwall.140
The term bole is often used to describe iron containing red ochres or clays that are
suitable to be applied below gilding or other metal leaf that will be burnished. Their platelike structure is compressed upon burnishing, which allows the metal leaf to achieve a
high polish. However both red and white boles are mentioned in historical sources and the
term bole was sometimes used in a wider sense. Eastaugh et al. (2008) quote Harley
(1982), who writes that in some seventeenth century sources the term bole also refers to
red earth.141 Also Cröker (1729) writes that bole is ‘a kind of earth’, sometimes mixed with
some sand. However he does indicate that Armenian bole, a clay, is the best quality, 142 a
statement that demonstrates the fact that in his mind there is a clear connection between
‘bole’ and clay. The nineteenth century German periodical Technische Mitteilungen uses
the term ‘bole’ in a wider sense:
Bole is in its widest sense the same as clay. There exists a white, a yellow and a red bole
(clay). The last sort owes its color to an iron oxide content and often also to manganese
oxide. It belongs to the clays that separate in water and in it falls apart as little particles
while crinkling and with the development of many air bubbles. Several yellow, red and
brown earth paints are types of bole, for instance Siena earth, red sinopia bole, Cyprian
umber.143

Pipe clay is another term encountered in recipes for preparatory layers. While it is often
used as a synonym for kaolin, the historical composition of this material is more diverse.
Seventeenth and eighteenth century smoking pipes were most likely made from ball clay,
with a composition that varied according to the mining area. According to Hale (1758),
smoking pipes were made from a greyish clay that burns white, which was mined in
Nottinghamshire, and Martin (1813) writes that pipes were made from a white clay that

137

Information that Eastaugh et al. derive from an earlier source, which is identified as Rutley 1988.
Eastaugh et al. 2008: 100
139
Winsor & Newton manuscript ‘P.04’, 1834-93, recipe date 1874: P04P110L01
140
Winsor & Newton manuscript ‘15’ 1843-50: 14P002L16
141
Eastaugh et al. 2008: 63.
142
Cröker 1729: 98-9
143
Technische Mitteilungen, nr. 6 (1885): 20.
138

158

was mined in England on the island of Purbeck. 144 Eastaugh et al. (2008) write that
sepiolite was used for the Meerschaum pipes depicted in some seventeenth century
paintings.145
6.2.6 Bath brick, Grecian powder
Bath brick and Grecian powder are mentioned only in recipes from the Winsor & Newton
Archive. As their use as paint materials was previously unknown, their properties have not
yet been studied in this context. A number of nineteenth century geographical
publications discuss Bath brick. While different geographical origins are described, the
nature of the material, a brick produced by drying river clay, are constant. Gray (1821)
writes that Bath brick is made from ‘Windsor loam’ (found at Hedgery, near Windsor), a
yellow brown, hard and heavy loam used to set the bricks of wind and glasshouse
furnaces.146 According to the nineteenth century geologist Ansted (1865), Bath brick is
made from the mud deposited along the river Parret near Bath. He describes its
composition as ‘almost pure silica in a fine state of division’ and says that its colour is
more pale and yellow than Tripoli.147 Parfitt (1867) has examined the nature of a specimen
taken from the ’banks of the narrow channel at and in Bridgewater’. It consists of ‘twothirds of exceedingly fine grains of quartz, or some silicious compound, and about onethird of calcareous matter’.148 Dugdale and Burnett (1854) give a short description of the
simple production of Bath brick: the ‘mud’ is cast in moulds and dried.149 Gray (1821)
writes that powdered Bath brick is used as a ‘coarse polishing powder’,150 and Parfitt
(1867) mentions its suitability for cleaning knives.151
Unfortunately the precise nature of Grecian powder remains uncertain. The ingredient
appears in the Winsor & Newton archive recipes alongside the following fillers or
pigments: ‘plaster of Paris’ [gypsum], pumice powder, chalk, lead white, ‘yello’ and
Venetian red. Therefore it cannot be identical with any of these materials. In one entry,
the Grecian powder is included as an alternative to ‘levigated fluid from the potteries’,
levigated fluid being a side product of washing and decanting pottery clay. 152 This may
give an indication of its properties and use. It could be a clay-like material.
Or is Grecian powder a synonym of marble powder? A Winsor and Newton recipe for a
ground for flower painting in ‘powder colours’ and crayons, is titled ‘flower painting on
Grecian or marble grounds’,153 and Carlyle notes Grecian grounds being sold by Winsor &
Newton, according to the catalogues from c. 1830 to 1846.154 In the recipe text the ground
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is described as consisting of marble powder that is sifted over a ‘distemper or size’
preparation.
The question remains unresolved. If Grecian powder is similar to levigated fluid from
potteries it would be a clay-like material with a fine, smooth texture. If on the other hand
it is synonymous for marble powder, it would be of a more gritty texture and would
probably lead to a granular surface. And another identity of the material cannot be ruled
out.
6.2.7 Ground layers based on lead white
As the primary opaque white pigment for oil painting prior to the introduction of zinc
white, lead white plays an important role in preparatory layers, in particular in recipes
with an oil binder. Lead white based grounds appear throughout the period under
investigation.
The fact that nineteenth century painters are not entirely happy with lead white is alluded
to by Bouvier (1827), who writes:
lead white, as a lead chalk, makes a ground, which is bad for other paints, unless the
ground has dried very well, which only happens after 8 months to a year. At the same time
there is no other paint, which can be used instead of lead white in an oil ground; you can
only work without it when you prepare a ground with glue paints.155

During the last circa ten years, more insight has been gained into the exact mechanism by
which the lead is incorporated into the three-dimensional network of dry oil paint and
stabilizes this network.156 Also the degradation of lead white-containing layers is the focal
point of recent resarch. Typical degradation characteristics include lead soap
agglomerates or protrusions, increased transparency. They are the result of saponification
reactions, and the formation of surface crusts of recrystallized lead salts.157
The quality of the lead white pigment, determined both by the quality of the starting
materials, by production and processing methods and by additions of extenders,
influences its chemistry and may thus co-determine the stability of lead white-based
layers. As demonstrated in Chapter 13, some authors of historical recipes books suggest
that lower quality or cheaper materials can be employed for preparatory layers. If lower
quality lead whites are used, this may result in a less stable ground layer. 158 Chapters 13
and 14 analyze historical recipes that discuss the influence of production methods on lead
white quality, how painters can ensure themselves of a high quality pigment through
selection of lead white with specific characteristics, and also investigate through
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reconstruction, recipes for treatments that improve the quality of the pigment. The basic
properties of the pigment and historical terminology are discussed in those chapters.
Lead white features in single-layer grounds. Both for panel and canvas preparation, lead
white based layers also often appear as a second layer above a first layer that has a
different composition. Some indications are present in historical sources that such twolayer systems have the purpose of reducing the thickness of the layer containing the
relatively expensive lead white pigment (see Paragraph 5.3).
Oil is the binder advised most often for lead white based layers, although in a smaller
number of recipes varnish binders are prescribed, and exceptionally aqueous binders
appear (See Figs. 5.2 and 5.3 and below).159 In an oil binder, lead white not only provides a
base tone, but also acts as a siccative, a fact painters are aware of from very early on, as
demonstrated in a canvas ground recipe by Vasari (1550), who writes: ‘but first it is
convenient to prepare a layer of pigments with siccative properties, such as lead white,
‘giallolino’, and ‘earth for bells’.160 Lead white is often combined with umber in oil-bound
preparatory layers.
A small number of nineteenth century recipes for canvas preparation describe lead whitebased grounds with an emulsion binder (starch or flour paste with linseed oil), or with an
aqueous binder. However such binders are exceptional. Not a single recipe for panel
preparation advises lead white in an aqueous binder, while canvas preparation recipes
calling for lead white in an aqueous medium only appear in a small number of nineteenth
century recipes, those provided by Sully (1809-71, bound in milk), De Montabert (1829,
bound in parchment glue with some honey) and Grace (1881, in egg).161

6.3

The binders and binding media employed

6.3.1 General observations
Appendix 15 shows that a number of binders are mentioned almost without interruption
throughout the period.162 As Appendix 15 concentrates on the individual ingredients, it
does not show whether binders appear individually or in mixtures (for instance as
emulsions). The combination of binders resulting in emulsions is discussed throughout the
main text of this dissertation.
6.3.2 Aqueous binders
Of the aqueous binders, both animal glue and flour paste appear in recipes dating from
the last quarter of the sixteenth century through to the end of the nineteenth century.
While starch is also regularly mentioned throughout the period, it appears at more
irregular intervals. Animal glue and flour paste are used individually as a binder for
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preparatory layers, but they also appear in emulsions, where they are combined with
oleous media.163 Other aqueous binders, introduced in nineteenth century recipes, are
discussed further below in Paragraph 6.3.5, which focuses on nineteenth century
innovations to ground binders.
As the same types of animal glue, flour paste and starch are advised for ground layers as
those that are incorporated in size layers, information on the properties of these
ingredients is not repeated here and the reader is referred to Paragraph 6.1.
Additions to the binders of aqueous grounds often play the role of plasticizer or insect
repellent: honey is advised by a number of authors as a plasticizer for aqueous grounds or
for emulsions164 and appears in recipes dating from the end of the sixteenth to the end of
the nineteenth century, with some intervals. The role of alum (potassium aluminium
sulphate or aluminium sulphate165), mentioned in the sixteenth century French Ms Fr 640
(1580-1600) as an addition to an animal glue intended to prepare taffeta for painting, is
not specified in the recipe. Carlyle (1991, 2001) discusses the possible positive effect of
alum on the flexibility of animal glues.166 Wehlte (1975) and Guineau (2005) both advise
alum to render animal glues less water-sensitive.167 Other plasticizers for aqueous binding
media and emulsions, such as treacle, egg white, waxes (beeswax, spermaceti wax), soap,
borax and glycerine, only appear in nineteenth century recipes.168
De Montabert (1829) advises to add vinegar to flour paste or starch paste to prevent
infestation with mites; laurel essence or leaves of laurel or walnut are added to flour paste
to repel flies.169
6.3.3 Oleous binders and volatile solvents
Of the oil binder ingredients, linseed and walnut oil are mentioned most consistently
throughout the period. Although poppy oil is prescribed during the late sixteenth, early
163
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seventeenth century and the second quarter of the nineteenth century, it is not a regular
feature in historical recipes for the preparation of grounds for oil painting in North West
Europe. In the De Mayerne manuscript (1620-44) and in Wilhelmus Beurs’s treatise (1692)
it is explained that poppy oil is considered a suitable alternative to linseed oil for light and
cool colours in particular, since it has a paler tone.170 The lighter colour would have been
less important in preparatory layers, which are subsequently covered. However the fact
that poppy oil is known as the slowest drying binder of the three drying oils, would have
been of interest.171 Although both linseed and poppy oil dry through polymerisation and
oxidation, the rate at which poppy oil dries is lower than that of linseed oil. While nut oil
dries more slowly than linseed oil, its speed of drying is slightly faster than that of poppy
oil.172 Naturally local availability and cost would also play a role, which further defines this
hypothesis. In fact, it may explain the fact that walnut oil is mentioned throughout the
period under consideration, even though its drying speed is only a little higher than that of
poppy oil.
Some authors advise to use oils which have undergone a particular processing method.
Recipes for preparatory layers mention boiled oil, fat oil and drying oil. A clear distinction
between these terms is difficult to make, as preparation recipes discuss similar
procedures.
Historical oil recipes reveal that boiling oil does not necessarily mean heating as high as
boiling.173 Heating results in a more highly oxidized and polymerized binder.174
Fat oil is made by exposing fresh oil to oxygen, executed in some recipes by placing the oil
in a dish for a prolonged period.175 A recipe in the De Mayerne manuscript (1620-44)
specifies water-washing in combination with air exposure.176 Some fat oil recipes employ
siccatives: King (1653-7) provides a recipe for a fat oil that is prepared by placing linseed
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175
Bate 1633: 168 (transcribed by Talley 1981: 174) gives a recipe for ‘fat oyl’ made by exposing linseed oil
‘to the weather’. A recipe for the preparation of fat oil in Stalker and Parker 1688: 54 specifies placing linseed
oil in the sun in a shallow leaded vessel for five or six months.
176
For instance: De Mayerne 1620-44: 145 v.
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oil in the sun for three weeks after the oil had been mixed with lead white, minium,
sawdust and crumbs of brown bread.177 Stalker and Parker (1688) advise placing linseed
oil in the sun in a lead glazed vessel.178 Dossie’s (1758) recipe for a fat oil specifies water
washing, sun exposure and subsequent heating.179 Dutens (1779) describes how fat oil is
made by slowly heating litharge (lead II oxide) and lead white with linseed oil.180 In a later
edition, Dutens (1803) gives a recipe for a ‘fat or drying oil’ that is prepared by exposing
linseed oil with lead white and litharge to the sun for eight days, stirring it once or twice
per day.181
Although these recipes show that the term drying oil can also be applied to oils treated by
sun exposure in combination with siccatives, in other recipes ‘drying oil’ is made with
siccatives only182 or by adding resins. The historical recipes for oil processing show that
combinations of different methods are sometimes advised, or that a succession of
methods is employed.183 Descriptions of recipes for ‘painter’s varnish’ or ‘painting varnish’
described below, demonstrate that these terms are also employed to describe oils treated
with siccatives.
Carlyle (1991, 2001) notes a degree of confusion in nineteenth century British sources
regarding the exact meaning of the term ‘drying oil’. She writes that both the terms
‘drying oil’ and ‘fixed oil’ are used to describe oils that dry to a hard film, while the term
’drying oil’ can also refer to an oil that has been treated further to develop it into fastdrying binder.184
A curious use of linseeds is described in the eighteenth century ‘Werkstattbuch’ by Müller
(1750-1800): it advises to treat the linen canvas with linseed oil cakes, linseeds meal after
the oil has been expressed. The linseed oil cakes are boiled in water and applied to the
canvas. According to the recipe, the layer ‘closes’ the canvas in preparation for painting.185
Mérimée (1830) describes an addition of meal from linseed mucilage (‘mucilage de graine
de lin’) to the size layer.186 Such additions may lead to relatively thick size layers with an
irregular, fibrous texture.

177

King 1653-7: 46v in Talley 1980: 223.
Stalker and Parker 1688: 54.
179
Dossie 1758: 372-4. The oil is poured into a wide earthenware dish, mixed with water. It is placed outside
in the sun and rain for five to six weeks, until it had reached the consistency of treacle. The oil is separated
from the water and is heated over the fire in a glass viol. Heating liquefies the oil, which allows all impurities
to sink to the bottom. The warm liquid is filtered and ready for use.
180
Dutens 1779: 63.
181
Dutens 1803: 61.
182
Van den Berg et al. 2004: 15, 18 conclude that linseed oil treatment with litharge results in a more oxidized
and polymerized oil. Litharge influences the auto-oxydation process in the oil.
183
See for research on and reconstructions of oil-processing methods and oil treatments involving siccatives
described in historical recipes: Keller 1973: 74-105, who investigates and reconstructs a number of 13 th-19thth
century recipes; Carlyle 1991, vol. 1: 49-77 or Carlyle 2001: 31-52, who provides an overview of British
nineteenth century recipes for oil processing. See also Carlyle 2000 and Carlyle 2005.
184
Paraphrased from Carlyle 1991, vol. 1: 42; Carlyle 2001: 23.
185
Müller 1750-1800 (transcribed in Lehmann 2002: 50). Oil pressing experiments executed by the HART
Project team demonstrate that the linseed oil cake that remains after pressing of the oil is a rather crumbly,
sticky material with flaky skins of linseeds. It is rather course in structure, like a very course wholemeal flour.
186
Mérimée 1830: 244-5. The English translation of Mérimée (Mérimée and Sarsfield Taylor 1839: 220-1)
translates the term as ‘mucilage of linseed meal’.
178
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Siccatives, metal salts such as those containing lead, manganese or zinc, which act as a
catalyst for the polymerisation of the oil binder, not only appear in recipes for the
preparation of oil binders advised for use in preparatory layers, but are also included as
additions during the ground preparation itself. For instance, recipes specify additions of
small amounts of lead white or of minium for earth or clay-bound layers.187 For the lead
white containing layers themselves, small additions of additional siccatives are also
described, as the umber mentioned to speed up the drying of a lead white based second
ground layer in a recipe in the De Mayerne manuscript. 188
In some cases it is not clear whether a material is added to tone the lead white or to assist
in the drying. This is the case also with the yellow massicot, which is mentioned in the
manuscript Bnf Ms. Fr 640 (c. 1580-1600).189 The most frequently mentioned traditional
siccatives are litharge (lead II oxide), lead-pigments such as lead white (lead carbonate),
minium (lead IV oxide) and massicot. Eastaugh et al. 2008 explain that the meaning of
massicot changed. While they found evidence that in seventeenth century texts massicot
is used for the pigment lead tin yellow, some sources use the term to refer to lead II oxide.
Eastaugh et al. conclude that ‘at some point in the eighteenth or early nineteenth century
the term ‘massicot’ came to be applied to lead monoxide’.190 Copperas appears in a
number of recipes as well. It is referred to in nineteenth century British artists’ manuals,
where according to Carlyle it should be identified a zinc sulphate.191 Eastaugh et al. (2008)
discuss the historical use of the term copperas and write that it was used for different
protosulfates of copper, iron and zinc, while in English it generally refers to green vitriol,
(FeSO4).192
Advice about siccatives remains constant for a long period of time. However in the years
1825-1850, a number of new sicatives are introduced in recipes for preparatory layers.
Lead sulphate and lead acetate (‘sugar of lead’), or siccative mixtures called ‘patent dryers’
partially replace the traditional siccatives in the recipes.193 In addition, ‘gold size’ or
‘gilder’s size’, a sticky oil boiled with siccatives,194 is also advised to assist in the drying of
187

For instance in Manuscript Sloane 1990 (c. 1623-44): 78-9, a little minium is added as a siccative to an
ochre in oil ground. Félibien 1676: 407-8 explains that the a little lead white is added to a layer consisting of
‘brown red’ earth pigment to speed up the drying.
188
De Mayerne 1620-44: 5.
189
BnF Ms.Fr 640 c. 1580-1600: perso 8.
190
Eastaugh et al. 2008: 262.
191
Carlyle 1991, vol. 1: 69; Carlyle 2001: 46-7.
192
Eastaugh et al. 2008: 136
193
By ‘patent dryers’ a mixture of different siccatives is meant, which is prepared by the Winsor and Newton
company, as stated in the recipe. The exact composition of the siccatives involved in this mixture may have
varied. See for a description of the materials and processes mentioned in the Winsor and Newton manuscripts,
Chapter 9 of this dissertation, which discusses the commercial preparation of supports for oil painting. See
Carlyle 1991, vol 1: 60-80, vol 2: 99-102 and Carlyle 2001: 41-54, Carlyle’s Appendix 8 about siccatives
according to nineteenth century British paint recipes. For a summary of siccatives in nineteenth century
Britain see Carlyle 1999.
194
Spon provides two recipes for gold size. It is unclear which one he intends for use in his ground recipes.
For the first recipe, ‘Gold size is prepared from ½ lb. of linseed oil with 2 oz. of gum animi’. The mixture of
oil and powdered resin is boiled until ‘somewhat thicker than tar’ and strained through a cloth. Spon 1879: 18.
The second recipe for ‘gold size’ calls for 1 part yellow ochre, 2 parts copal varnish, 3 parts linseed oil, 4
parts turpentine and 5 parts boiled oil, all mixed. Spon 1879: 305. Spon furthermore gives recipes for a
‘bronzing gold-size’, for a ‘flock gold size’, ‘fat-oil gold-size’ and also describes ‘Japanners gold-size’. Spon
1879: 305-6. Since in his recipe for a preparatory layer he does not add any specification to the ‘gold-size’it
seems less likely that he wants to indicate one of the latter gold sizes. Information on the use of and recipes
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oil-based preparatory layers. Research of nineteenth century British manuals by Carlyle
demonstrates that lead acetate is available as a powder but also mixed with a binder in
bladders and tubes. The lead acetate is criticized in a number of nineteenth century
sources since it is said to induce colour change in the paints as well as efflorescence on the
surface of paints.195
Soap is advised in nineteenth century recipes as a plasticizer for oil grounds.196 Soap is also
an emulsifier. Sully (1809-71) provides a recipe that combines yellow soap and oil paint in
a first layer for a ‘flexible canvas’ and in another recipe includes brown soap, which is
mixed with lead white paint and applied in two coats.197 The Winsor & Newton archive
also contains a recipe that calls for a combination of oil paint and soap as a canvas ground,
and includes the notation that prior to the introduction of soap, treacle was used in its
place. This suggests a similar function in the composition. The recipe combines linseed oil
with beeswax, soap, siccatives and flour.198
Late in the nineteenth century, Church (1890) advises to add a small amount of non-drying
oil such as olive and almond oil to preparatory layers for canvas that requires rolling, to
prevent cracking.199
Volatile oils are mentioned in recipes for preparatory layers as additions to the oil binder
or to emulsion binders. They include turpentine oil or ‘spirit of turpentine’, spike oil and
benzoline, naptha or petroleum. Turpentine oil is also present in the commercially
available product ‘flatting’: lead white ground in oil to which a large proportion of
turpentine oil has been added.200
Turpentine oil or spirit of turpentine is a water-thin liquid obtained by distillation of the
syrupy turpentine balm that extrudes from pine trees when they are scarred or

for ‘gold size’ from a number of British nineteenth century manuals are found in Carlyle 1991, vol. 1: 58-9
and Carlyle 2001: 37-8.
195
Carlyle 1991, vol. 1: 62-8; Carlyle 2001: 42-6.
196
Carlyle (1991, 2001) discusses additions of soap to oil paint in British nineteenth century sources. Carlyle
1991, vol. 1: 157-8; Carlyle 2001: 110-1.
197
Sully 1809-71: 046, 156.
198
W&N manuscript 'A relic of old times P.01' 183?-76: REP036L11. Field (1835) describes the role of
treacle as a plasticizer. Mayer and Myers 2011: 100 describe soap as a material that is added to oil-based
grounds for oil painting to raise the layer’s flexibility by artists preparing their own grounds in the late 1820s,
both in the Britain and in the United States. They mention its use by artists Peale, Sully, Neagle and King.
They furthermore write that King and Sully both believe that the soap will prevent rotting of the canvas that
can occur when it is in contact with oil. Mayer and Myers 2011: 151.
199
Carlyle 1991, vol. 1: 240 and Carlyle 2001: 172 notes that non-drying oils in preparatory layers are
described in Church 1990 and Laurie 1895. Olive oil is mentioned much earlier for another purpose. It was
described as an addition to lead white or umber paints to prevent them from drying too quickly in hot weather
by Smith 1692: 73 (transcribed in Talley 1981: 380).
200
Bristow 1996: 103-4 discusses the term flatting and its origin. He explains that ‘flatting’ is a technique in
interior house painting that created ‘flat’ or ‘dead’ surfaces, by which are meant very matt surfaces. This
technique is apparently highly fashionable from the 1740s on. Bristow writes that such matt surfaces are often
created by adding a layer of turpentine oil-diluted lead white and oil paste to an ‘ordinary oil finish’. The
technique is not cheap. Bristow cites a source who placed a higher price on a flat finish than on a finish with
‘ordinary’ lead white paint and the same is evident from the table of prices for painter’s work per yard
provided on page 108 of Bristow’s publication.
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damaged.201 Different qualities of turpentine oil or spirit are described in historical
sources, their purity depending on the details of the distillation process.202
According to Gettens and Stout (1966), the term ‘turpentine’ is used to refer to the oil
made by distillation, not to refer to the balm as it extrudes from the pine tree. 203 Historical
recipes demonstrate that although the term was certainly used to refer to turpentine
oil,204 this is not always the case. The term may also refer to turpentine balm. For instance
Stalker and Parker (1688) provide a recipe for ‘fat oyl’ that describes the thickened oil
after sun exposure to be ‘thick as turpentine’. Since the distilled product is thin as water
and only turpentine balm can have a consistency which is more like honey, these authors
obviously refer to the balm, not the oil.205 Van Leen (c. 1800) talks about ‘turpentine
water’ to thin the ground mixture and ‘turpentine’ to mix with the oil binder.206 Here the
word ‘turpentine’ refers to the balsam. Care should therefore be taken with the
interpretation of the term ‘turpentine’ if authors do not provide additional information on
the viscosity of the liquid.
A particular type of resin balm that is mentioned in historical recipes for preparatory
layers is Venice turpentine, an extrudate from the Larix decidua.207 Hill (1751) describes
Venice turpentine as the ‘thinnest and most fluid of all the turpentines’ 208 and Strother
(1727) in his description of materials used in medicine, writes ‘it is the best, but because it
is dearer, it is not so common’.209
Spike oil, a volatile oil obtained through distillation of spike lavender,210 is mentioned as a
diluent in a number of recipes for preparatory layers only from 1829 onwards,211 even
though the use of spike oil to thin oil paints has already been advised in the seventeenth
century.212 The choice between turpentine oil and spike oil may have been made on the
basis of their working properties. Gettens and Stout (1966) mention that spike oil is not as
volatile as turpentine oil.213
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Gettens and Stout 1966: 72.
See for instance the description of nineteenth century British recipes discussing the quality of turpentine oil
or spirit of turpentine in Carlyle 1991, vol 1: 19-5 or Carlyle 2001: 139-40. See for earlier use and the
influence of distillation methods on the properties of turpentine oil: Woltman 2010.
203
Gettens and Stout 1966: 72.
204
(Sully 1809-71: 129) refers to the use of ‘turpentine’ to thin megilps that are too thick and (Field 1850:
138-9) to thinning boiled oil with turpentine.
205
Stalker and Parker 1688: 54. This recipe was repeated in the eighteenth century (School of wisdom and arts
1783: 211).
206
Van Leen c. 1800: 18. Van Leen’s recipe is the first recipe in which the use of turpentine balsam is certain.
207
According to Gettens and Stout (1966) Venice turpentine does not contain abietic acid crystals, which
cause discolouration in common turpentine qualities. Gettens and Stout 1966: 73. To obtain it, a hole is bored
into the core of a Larix decidua tree. The hole gradually fills itself with the balsam. Cruypelans and Malaise
1990: 42-3.
208
Hill, John. A history of the material medica. London:Longman, Hitch, Hawes 1751: 707.
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Strother, Edwards. Materia medica or a new description of the virtues and effects of all drugs. London:
Rivington, 1727.
210
Gettens and Stout 1966: 197.
211
It is puzzling that Carlyle 1991, vol. 1: 197, Carlyle 2001: 143 found ‘spike oil of lavender’ only in late
nineteenth century and early twentieth century colourmen catalogues, while it is mentioned in recipes much
earlier in the century. She found that Roberson purchased spike oil between 1861 and 1871.
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De Mayerne 1620-44: 7; Félibien 1676: 407-8.
213
Gettens and Stout 1966: 197.
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Petroleum, benzoline and naptha are crude oil distillates. The distinction between naptha
and petroleum is not entirely clear from the descriptions, they appear to be
interchangeable. According to Carlyle (1991, 2001), naptha is available in the second half
of the nineteenth century in Britain, possibly earlier, as she has found sources published in
the 1830s who describe naptha as a material frequently used in varnish preparation.214
However by the second half of the nineteenth century, a change in meaning seems to
have occurred. According to British chemist Ure (1860 edition), the term ‘naptha’ has,
even though it was formerly used only to describe fluid hydrocarbons, gained a wider
meaning, and now includes ‘most inflammable fluids (except perhaps turpentine)
obtained by distillation from organic matters’.215
Benzoline, mentioned as a solvent to thin oil paint for use as an isolation layer by Grace
(1881),216 is a synonym for benzin consisting of heptane ‘and its homologues’, according to
a paper read to the British Association in 1879.217 Crooked (1874) describes it as a ‘volatile
liquid hydrocarbon’.218
6.3.4 Varnishes in binders
Varnish is mentioned as a binder or binder addition only in the more recent North West
European historical recipes for preparatory layers.219 To date, the earliest ground recipe
containing varnish is provided by Cröker in 1729. Unfortunately authors do not always
specify the nature of the varnish to be used, and Cröker is one of them. Prior research has
shown that the term varnish can apply to different combinations of resins, oils and/or
solvents.220 The term is used both to refer to non-pigmented layers of binder that contain
only oil and siccatives and to refer to resins dissolved in oil or in volatile solvents.
Therefore there is no absolute certainty about the composition of varnish in recipes when
no further details are provided.
Some recipes advise the addition of specific types of varnish, for instance ‘painting
varnish’ or ‘painter’s varnish’. Often the term is not further specified, as in a recipe for a
ground on canvas in the Wiltschut manuscript (c. 1726-39) and in Vibert’s (1892) recipe
for a panel ground. Varnishes to mix with paint are however described in several other
sources and these recipes provide indications for the possible composition of the
varnishes described by both authors. Buonanni (1733) gives a recipe for a varnish to mix
214

Carlyle 1991, vol. 1: 198-200 and Carlyle 2001: 43-4
Ure 1860, quoted in Forbes 1959: 57.
216
Grace 1881: 88.
217
Quoted by Forbes 1959: 66.
218
Crooked, W. (ed.). The chemical news and journal of industrial science, April 24, volume 24 (1874): 187.
On page 231 of the same periodical, it is called ‘product of petroleum’.
219
While in Italy, already Armenini (1587) advises to use ‘vernice commune’, ‘common varnish’ as a binder
for preparatory layers for canvas. Armenini 1587: 124-5. The exact composition of ‘vernice commune’, or
‘common varnish’ may vary. Merrifield concludes that in early medieval manuscripts the term is used to
describe a varnish made from sandarac dissolved in linseed oil, but that in slightly later recipes the term is
often used for varnishes made from nut or linseed oil and ‘Greek pitch’ (colophony), possibly with an addition
of mastic resin. Merrifield 1849 (reprint 1999): cclxiv-v. Fioravanti 1566: 173, in an Italian book of secrets
almost contemporary to Armenini, describes ‘vernice commune’ as consisting of linseed oil, Greek pitch and
pine resin.
220
See Phenix 1993 for more information on historical varnishes, Carlyle 1991 and 2001 for British
nineteenth century varnish recipes and Stols-Witlox 2001 for information on Dutch recipes for final varnishes
for oil painting between 1600 and 1900.
215
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with paints that consists of linseed oil first sun treated and filtered and then heated with
litharge, crystal (glass) and lead white.221 Müller (c. 1750-1800) gives a recipe for an ‘oil
varnish which is called painter’s varnish’ that consists of linseed oil with siccatives litharge,
minium and umber.222 Next to these oil-and-siccative varnishes, varnishes consisting of
resins dissolved in oil or in solvents are also described for use in painting.223 Therefore it is
not entirely certain that the painting varnish or painter’s varnish consists of a drying oil.224
The composition of ‘oak varnish’, which appears in recipes in the Winsor & Newton
Archive, varied. The archive contains a number of entries dealing with the preparation of
oak varnish. The 1840s recipes for oak varnish call for anime, linseed oil and siccatives,
while in some recipes additional ingredients appear, such as South American copal and
colophony. However oak varnish is also made by mixing previously made varnishes with
varnish deposits and with whatever useful materials are left from other processes,
subsequently diluted with oil and thinned with turpentine. Recipes for oak varnish specify
that ageing of the fresh varnish is required before use, in some recipes months or even
years of ageing are described.225
Resin-containing binders are also encountered in a different ground layer formulation in a
recipe from the Winsor & Newton archive (dated 1854). This recipe describes ‘megilp’ as
the binder of a single ground pigmented with zinc oxide.226 The composition of the megilp
is given in another recipe in the same manuscript. It consists of beeswax, turpentine and
‘double mastic varnish’. To prepare this ‘megilp’, the beeswax is melted with turpentine
and mixed with the ‘double mastic varnish’.227 Carlyle (1991, 2001) provides a number of
nineteenth century recipes for megilps of an entirely different nature, consisting of lead221

Buonanni 1733: 86-8
Müller c. 1750-1800 (transcribed in Lehmann 2002: 26-7)
223
Stols-Witlox 2001
224
See also Carlyle 1991 and Carlyle 2001 for British nineteenth century varnish recipes.
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Winsor and Newton’s oak varnishes invariably contain anime resin, dissolved in linseed oil (which can be
a mixture of ‘clarified oil’, ‘mixing oil’ and ‘drying oil’), with the addition of siccatives (litharge and burnt
copperas) and thinned with turpentine. (Compare for instance recipes in W&N manuscript ‘Varnish 2’:
V2P097L01; V2P105L01; V2P178L01). According to a recipe in the ‘Varnish 2’ book, ‘Mixing oil’ is
prepared by heating linseed oil with Copperas and Sugar of lead (V2P003L01). For ‘Drying oil’, some recipes
used the oil prepared on page 148 of this manuscript. In this recipe, linseed oil is heated with burnt copperas
and dried sugar of lead (V2P148L01). An addition of South American copal (S Amer copal’) is described in
(recipe date Feb 24 1852: V2P061L01), colophony in (recipe date May 30 1853: V2P233L01) and ‘damar’ in
(May 20 1853: V2P217L01). A number of entries in the same recipe book describe the production of ‘oak
varnish’ by mixing previously made varnishes (oak varnish and carriage varnish), varnish deposits (‘varnish
bottoms’), and/or ‘returns’ from other processes, with oil and turpentine as binder or thinner. These recipes
are: V2P078L01 (April 8 1852); V2P175L01 (Oct 19 1852); V2P330L01 (8 December 1854); V2P459L01
(April 1857). A comparison between recipes for coach varnish and recipes for carriage varnishes in the
‘Varnish 2’ manuscript show that both terms are used interchangeably. Ingredients and preparation details do
not differ (This becomes clear from a comparison between the previously mentioned recipes for oak varnish
and the the following recipes for Carriage varnishes: V2P006L01 (23 December 1852); V2P023L01 (Jan 1 st
1852), V2P029L01 (Jan 3rd 1852), V2P221L01 (May 21 1853). Remarks that accompany these recipes show
that the varnishes need to rest for a number of months, sometimes years, before they are ready for sale. See for
instance: V2P023L01, a carriage varnish prepared on January 1 st and considered ready for use by April 8 th
1852. In some instances, varnishes are kept even longer. The oak varnish prepared on May 20, 1853
(V2P217L01) is tested repeatedly. In May 1854 its quality is not ready: ‘when dry went into rings & pinholes
& did not dry sufficiently firm’. By May 1856 it is found ‘rather stout’.
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W&N manuscript ‘P.09’1844-93, recipe date 1854: 9PP017L01. The recipe refers to a recipe on page 14 of
the notebook (recipe code 9PP014L16) for the composition of the megilp.
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W&N manuscript ‘P.09’ 1844-93: 9PP014L16. The recipe is titled: ‘AHN’s Meguilp’.
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treated oil mixed with mastic varnish, shaken together to form a gel.228 Such megilps differ
significantly from the Winsor & Newton recipe, which does not contain any oil.
The term ‘oil varnish’ is used to describe binders that are very similar in composition,
although not necessarily in proportion, to the oil and siccative based painter’s varnishes as
well as to ‘fat oil’ and ‘boiled oil’ binders, even to gold size. In a recipe provided by Hampel
(1846), oil varnish is prepared by heating linseed or poppy oil with a siccative on a slow
fire until the volume of the oil had been reduced to half. The suggested siccatives included
litharge, lead acetate and zinc sulphate (’zinc vitriol’). As an alternative to heating on a
coal fire, a dish filled with oil and siccatives can also be placed in the sun or close to a
warm stove for eight to twelve weeks. Alternatively, a closed bottle can be placed in the
sun for a number of months.229
‘Retouching varnish’ is mentioned by Vibert (1892) for use as an intermediary layer
between ground layers. Vibert does not provide indications about the composition of this
varnish. According to De Montabert (1829), retouching varnishes are employed to retouch
and saturate areas of a painting that have sunk in.230 He describes a number of older
recipes for retouching varnishes that he has heard or read about. These varnishes are all
very viscous and consist of oil and siccatives mixed with turpentine/resin varnish. In one of
these recipes, wax is added. Although he describes them, De Montabert does not advise
to use such retouching varnishes in painting. He is particularly concerned that the wax
may yellow the colours.231 Instead, De Montabert advises to rub copal varnish (copal in
volatile oil) into the areas that have sunk in.232 A somewhat later author, Tripier-Devaux
(1845), advises to use a varnish containing copal and turpentine essence as a ‘vernis à
retoucher’.233 Viscous, buttery materials similar to those described by De Montabert do
however appear in later nineteenth century sources as well. Hampel (1846) describes
‘Malbutter’ or ‘Retouchierbutter’ (‘painting butter’ or ‘retouching butter’) to treat sunk in
areas. It contains mastic, Venice turpentine, poppy oil, sugar-of-lead (lead acetate).234
Sully in his manuscript also includes a recipe for a ‘painter’s butter’, consisting of nut oil,
mastic and lead acetate.235
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Carlyle 1991 and 2001 describe a number of recipes in nineteenth century British manuals for the
preparation of megilps. The most simple recipe consists of a mixture of oil treated with lead siccatives and of
mastic varnish. Oil and varnish are shaken together until they form a gel. British sources advise different
ratios of varnish to oil. Carlyle 1991, vol. 1: 143-6; Carlyle 2001: 101-6. Wax is not added to such megilps.
Carlyle does describe a recipe for a ‘megilp-like medium, known as ‘Wilson’s vehicle‘, where a mixture
turpentine and sun-thickened linseed oil is thickened in the sun, after which melted beeswax is added. Carlyle
1991, vol. 1: 159; Carlyle 2001: 111. Carlyle describes other mixtures of wax, resin and oil, such as Italian
varnish and Flanders medium. She also describes ‘megilps’ with other resins (copal and amber), but notes that
there are only a few references. Carlyle 1991, vol. 1: 146-7, Carlyle 2001: 104-5.
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Hampel 1846: 127-8
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De Montabert 1829, vol. 9: 68: ‘c’est surtout depuis la fin du dix-huitième siècle, époque où les peintres
des grands sujets pensèrent à quitter la manière froide et monotone des coloriste précédens, qu’on fit usage de
ces ressources et qu’on se servit d’un vernis particulier pour retoucher les peintures et pour aviver les embus.
On appeal cette mixture vernis à retoucher’.
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De Montabert 1829, vol. 9: 69-71.
232
De Montabert 1829, vol. 9: 72-3.
233
Tripier-Deveaux 1845: 292-5. 4 kilo of ‘copal 1/2 dur’, 7 to 10 kilo of turpentine essence. The resin is first
dissolved by heating, then the turpentine essence is gradually added.
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Hampel 1846: 62-3
235
Sully 1809-71: 135-6. Sully points out the similarity between this material and the Gumtion (‘Gumshon’,
as he spells it). Carlyle 1991, vol. 1: 149-154 and Carlyle 2001: 106-8 discusses British 19th century recipes
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Besides references to varnishes, references to specific resins are also present in recipes for
preparatory layers. Shellac appears for the first time in a preparation layer recipe by
Dossie (1758). Without further treatment, shellac has a rather dark tone, which limits its
uses. In the first half of the nineteenth century, improved methods for bleaching shellac
are developed. Carlyle (1991, 2001) found that bleached lac becomes available in Britain
after 1835.236 Within the preparatory system, shellac is described both for use as a binder
in ground layers, for use as a size layer and size layer addition, with ammonia (in the
Winsor & Newton Archive).237
Copal varnish first appears in a 1798 recipe for a preparatory layer by Sheldrake.238 De
Montabert (1829) writes in a recipe for a preparatory layer for canvas that copal is very
strong. He advises combining it with elemi resin, which he describes as supple.239 The term
copal in fact refers to a number of resins that come from Caesalpinaceae trees. Some are
semi-fossile amber-like resins and others are fresh resins harvested straight from the tree.
Copals have different properties and geographical origins, all are tropical or sub-tropical
and are characterized by a relatively high melting point, high hardness and high resistance
to solvents.240
Amber varnish, thinned with turpentine, is advised as a binding medium for a panel
ground by Fernbach (1834), and the layer that results of its mixture with lead white and
chalk is so hard that, according to the author, a knife cannot penetrate it. 241 Amber is a
fossil resin that is found amongst others on the shores of Baltic sea, in Sicily and mined in
some Central European mines.242 As with the harder copals, it has a high melting point.
For use in a varnish or binding medium, it is first melted or distilled.243
Nineteenth century recipes that advise employing copal and amber in preparatory layers
appear at a time when the general interest in the use of fossil resins (copal and amber) in
paint binders is growing. In their search for more permanent, non-yellowing paint
materials, artists become interested in such varnishes as a partial replacement for the oil

for gumption. Recipes for ‘painter’s cream’ in Carlyle 1991, vol. 1: 173 and Carlyle 2001: 121 are probably
similar to those for ‘painter’s butter’.
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binder.244 De Montabert (1829) believes that a paint medium that combines oil and copal
has many advantages: paints do not sink in, dark colours dry as quickly as the light colours,
the colours are more beautiful, there is hardly any alteration, the handling properties are
good, and very transparent colours can be made at will by adding more binder.245
6.3.5 New binding media and binder additions in the nineteenth century
The increase in ‘new’ binders or binding medium additions in recipes from the second
quarter of the nineteenth century onwards is striking. Besides some binders or additions
described above, also casein, wax, egg and soap, as well as caoutchouc containing grounds
all appear for the first time in recipes dating from the second quarter of the nineteenth
century, as noted by Carlyle (1991, 2001). Copaiva balsam is introduced by De Montabert
in 1829 for use as a varnish to prepare paper for oil painting and as an addition to a
varnish bound ground layer for panel.246 Liquorice extract is mentioned by the same
author as an isolation and toning layer for white aqueous grounds.247
Judging by the large number of references in Appendix 15 for ‘first use in preparatory
layers’, De Montabert’s treatise (1829) can be identified as an important document for the
introduction of new binders or binder additions in the second quarter of the nineteenth
century.
Casein is also mentioned first as a ground binder by De Montabert.248 It is advised both as
the main binder and as an addition. Mérimée writes that if painters want to execute their
underpainting with an aqueous binder, they need to add casein to their ground to reduce
its absorbency to prevent it from dissolving during the underpainting stage. 249 Vergnaud
(1831) gives a recipe for casein preparation: soft cheese made from skimmed milk is
triturated and washed with hot water to remove soluble parts, compressed in a sieve or
cloth to express the water. The resulting crumbly material is dried. Vergnaud explains that
this material is not soluble in water but when adding lime and grinding the mixture, it
becomes a viscous cream to which more water can be added, depending on the
purpose.250 Vibert’s (1892) recipe for casein is different: it advises adding ammonia to
white cheese. After stirring the cheese turns into a paste, and glycerine is added.251
244

See Carlyle 1991 and Carlyle 2001 on copal varnishes in British nineteenth century recipes and Carlyle
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Mérimée (1830) and Vibert (1892).
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Vibert 1892: 107.
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De Montabert (1829) suggests egg white both as a binder for grounds and in an emulsion
binder (with linseed oil)252 and egg white is described as a plastifier for glue grounds by
Field (1835).253 A recipe in the Technische Mitteilungen (1892) concerns a recently
patented binder that combines beaten egg white with animal glue. While this ground is
introduced firstly for tempera and ‘majolica’ painting, it is advertised as suited to oil
painting as well.254
Spermaceti wax is advised by De Montabert as an addition to a binder consisting of copal
and caoutchouc dissolved in spike oil.255 Spermaceti is a liquid wax present in the head of
the sperm whale. Similar waxes are found in some other whale types, spermaceti is also
found in the head of the Amazone river dolphin. Würsig and Thewissen (2002) describe
spermaceti as ‘similar to paraffin but not as hard’. Spermaceti wax consists of triglycerides
and wax esters in some whale species combined with diacyl glyceryl esters. The exact
proportion of the different consistutents varies with the age of the whale. 256
India rubber or caoutchouc is first mentioned in a ground recipe in a manuscript from
colourman Roberson (1831-c. 1840). India rubber is however associated with ground
preparation as early as 1821 in an Italian source, the anonymous Introduzione allo studio
delle arti del disegno. There it is explained that ‘recently, imprimaturas have been made
which contain a solution of ‘gomma elastica’.257 De Montabert describes the use of
caoutchouc as a varnish for sketching paper.258 Carlyle (1991, 2001) discusses the use of
caoutchouc or natural rubber in nineteenth century Britain, where caoutchouc containing
grounds are available in the 1840s.259 Labreuche (2011) has investigated caoutchouc in
grounds in Britain and France and writes that caoutchouc grounds were commercially
available from c. 1835 to the 1850s. He stresses the link with the development of new
waterproofing techniques for clothing that are based on the same material.260 A
manuscript from the Winsor & Newton archive dated 1824-44 records that the company is
considering experiments with a mixture of India rubber and shellac for canvas
252
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preparation. This confirms their interest in this material within the period described by
both Carlyle and Labreuche.261 Mayer and Myers (2011) describe a note in an 1837
notebook of American artist John Neagle, which gives first-hand information on the
experience of an artist with a canvas from Corven & Waring in London, prepared with a
rubber ground. Apparently Neagle is dissatisfied. He writes that the painting ‘had cracked
most frightfully in the course of about four hours exposure to the sun’. Mayer and Myers
mention that Sully and another American artist (Shaw) also tried out rubber grounds.262
Borax (this term refers to several sodium borates)263 is also mentioned both as a
plasticizer and as an emulsifier for ground binders.264 In addition, it is cited as an
ingredient in an experiment for a substitute for a glue size layer in the Winsor & Newton
Archive, mixed with orange shellac and boiling water.265
Newly introduced materials in the later nineteenth century include milk, collodium and
glycerine. Milk is first mentioned as a binder for preparatory layers by Thomas Sully (180971, 1873), who records his satisfaction with lead white and milk grounds. Carlyle notes the
introduction of collodium (cellulose nitrate) through Church (1901),266 but this research
found an earlier mention, in a recipe for a ground for miniatures that appears in the
Winsor & Newton manuscript ‘16’ (1850-3) and in a recipe for painting with so-called
‘powder-colours’ and crayons.267 Glycerine in the context of a preparatory layer ingredient
appears for the first time in a recipe in the Winsor & Newton archive, dated 1874.268
Earlier, Carlyle had noted that glycerine was discussed as a plasticizer for grounds by
Church (1890) and Standage (1892), while according to a letter by the artist Frederick
Leighton, he had experimented with its use in canvas grounds.269
The variation in materials mentioned in nineteenth century recipes is in accordance with
earlier remarks on the innovative character of this period. However Appendix 15 makes it
equally clear that while some authors discover the possibilities offered by ‘new’ materials
and other innovations, more traditional recipes continue to appear alongside. While new
binders are introduced, the more ‘traditional’ binding media do not seem to have been
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abandoned. Animal glue, flour, linseed oil, and walnut oil, all continue to be mentioned in
nineteenth century recipes.

6.4

Materials employed for intermediary layers

Unpigmented intermediary layers are advised throughout the period under consideration,
both in between ground layers and as a final layer of the preparatory system, between the
preparation and the paint layers.
Throughout the period, animal glue is mentioned for use as intermediary layer. For
instance the Ms BnF Fr 640 (c. 1580-1600)270 advises to apply a layer of animal glue before
a second oil-bound ground. De la Fontaine (1679) advises two coats of animal glue over a
chalk and glue ground on panel, both before the application of a second oil-bound ground
and to seal the chalk and glue layer when it was used as a single ground.271 A recipe in the
Winsor & Newton archive recipe book ‘A relic of old times 1833. P.01’ (183?-1876)
describes a ‘thin coat of fine clear parcht [parchment] size’ as an isolation layer for a
millboard ground ‘to bind it’.272
Several authors advise brushing on a layer of oil to prepare the more absorbent grounds
types for painting. For instance, Grandi’s recipe for a flour paste ground (1806) includes
the advice to brush on raw linseed oil or poppy oil273 and De Montabert advises to apply a
‘frottis d’huile’ over a glue-bound canvas ground.274 An 1886 recipe in Technische
Mitteilungen advises a layer of shellac or thin layer of oil paint to a glue-bound ground
before painting to prevent the subsequent layers from being underbound.275 Mangold
(Technische Mitteilungen 1895) advises to cover a chalk and glue ground with boiled
linseed oil before painting to make painting easier.276 The modification of absorbent
grounds is discussed in more detail in Paragraph 10.5.5.
Resinous varnish was also employed as an intermediary isolation layer according to two
nineteenth century recipes. A Danish magazine for artists and craftsmen, the Nyt magazin
for kunstnere og haandværkere (1838) advises a varnish isolation layer, either copal and
colophony-based or amber-based, over a linseed oil (with litharge) bound ground that
contains slaked chalk or slaked pipe clay mixed with ochre, umber or cologne earth.277
Vibert (1892) describes an intermediary layer of ‘retouching varnish’ between caseinbound zinc white ground layers.278
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As demonstrated in Chapter 5, during the nineteenth century new materials are
introduced as isolation or toning layers. De Montabert (1829) advises liquorice sugar
(‘sucre noir de réglisse’) both to seal and tone white glue-bound grounds and considers
this material as beneficial for the adhesion of subsequent layers.279 Although liquorice
does not feature in any other European recipe for ground preparation, its use as a
pigment in glazes is mentioned in the historical documents related to nineteenth century
British and American painting techniques, which are discussed by Carlyle (1999, 2001) and
Mayer and Myers (2011).280

6.5 Preparatory layers in alternative painting methods (wax painting, the
Kingstonian system and emulsion painting)
Although not entirely within the subject area of a dissertation which focuses on oil
painting, mention should also be made of alternatives to oil binders that were ‘invented’
and described in historical recipe books during the period, since they employ or introduce
materials in preparatory layers that also find use in preparatory layers for oil painting.
The first of these methods is painting with melted wax, described in the very popular
treatise by the Comte de Caylus and Majault (1755),281 which is quoted in a number of
nineteenth century British sources during the first years of the century, as can be read in
Carlyle (1991, 2001).282 For wax painting, De Caylus and Majault advise to paint on bare
wood. Canvas can be prepared with two layers of wax dissolved in turpentine oil, to which
some varnish may be added. After both coats have dried, the canvas is heated from
behind so the wax melts and saturates the canvas. Alternatively, the bare canvas can be
heated until it is so hot that as wax is applied to its surface, it will melt into the canvas
surface. Copper and stone are prepared with a number of layers similar to the layers
applied to canvas.283
Around 1800, Dutch author Horstok (c. 1800) publishes the results of his experiments to
design a water thinneable oil paint system, which he calls the ‘Momverw’ (literally
translated: ‘disguised paint’). His process, which is nothing more than the preparation of
an emulsion, consists of grinding pigments with egg and adding linseed or poppy oil on the
palette. If wished for, a little gum can be added to the egg.284
Horstok’s treatise includes a section on panel grounds, which calls for the same egg and oil
emulsion paint. The first ground layer is pigmented with lead white and the second ground
279
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layer can be pigmented according to the wishes of the artist. The ground is smoothed with
a duck’s feather and a thin layer of linseed oil is brushed over the dried ground.285
Another nineteenth century alternative to oil paint, which is described by Carlyle (1991,
2001), is the Kingstonian system of painting in dry colours, published in 1835. Dry
pigments are used to create an image on a granulated ground and are then fixed with
varnish.286 Kingston’s ground consists of a layer of lead white in nut oil or poppy oil with
the addition of a siccative (lead acetate). While this layer is wet, marble powder is
sprinkled on, thus creating a textured surface. According to Kingston’s advertisement
regarding commercially available boards prepared according to his system, they are
‘applicable also for oil, water, chalk, and crayon’.287

6.6

Concluding remarks

This chapter has demonstrated how by combining historical information with descriptions
of materials in modern literature, a more complete image of the materials can be
obtained.
The entries on different materials demonstrate that terminology can be complicated or
vague, as is the case for the pigment ‘brown red’. Name changes confirm the need for
detailed investigations of recipes from a larger collection of historical sources and for
background research involving other types of sources.
Besides identifying changes in the meaning of certain names, the present chapter showed
that some terms used for materials employed in preparatory layers relate to a whole
range of materials. Examples of this are ‘turpentine’ and ‘bole’. Both terms according to
the modern literature refer to a well-defined material, while historical sources
demonstrate that they knew a wider application.
By placing the ingredients in chronological order depending on their first mention in a
recipe for a preparatory layer, the explosive growth in binders that took place in the
nineteenth century and the (less extreme) expansion in the use of pigments or fillers
became evident. While Carlyle (1991, 2001) already comments on the large range of
materials described in nineteenth century British manuals, the comparison of this range of
materials with materials advised in earlier sources, confirms the uniqueness of this time
period in that respect. What is clear from Appendix 15 is the fact that the introduction of
new materials in the nineteenth century does not lead to the complete abandonment of
traditional materials and procedures. They continue to be mentioned until the end of the
period. Another interesting observation from Appendix 15 is the fact that some
ingredients appear in recipes for preparatory layers only centuries after their use in
painting is first documented, as is the case for instance with turpentine oil/balsam or spike
oil. The appearance of materials in descriptions of preparatory layers apparently does not
necessarily correlate closely to their discovery or first synthesis.
Descriptions of the procedures and ingredients employed in the preparation of binders
that are advised in recipes for preparatory layers reveal that researchers must be aware of
285
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the possible presence of ‘hidden ingredients’, materials that are not mentioned in the
recipe for the preparatory layer itself but are present because of pre-processing or
preparation of an ingredient prior to its use in a preparatory layer recipe. The ground
preparation recipes in the Winsor & Newton Archive clearly demonstrate this, as they
contain different ingredients depending on the ‘varnish bottoms’ that were available on
the factory floor.
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rub it over with pumicestone (putting your left hand behind the
cloth, so as to prevent injuring it)
Osborn 1849288

This chapter explores how preparatory layers were applied, smoothed and dried.
Application and smoothing methods influence the visual characteristics of the preparatory
system, and have a direct influence on layer thickness, texture and speed of drying.
Through recipes, insight can be gained into the reasoning behind the choice of an
application method and application instrument. Contemporary discussions on the topics
of application and texture are important for the evaluation of the visual characteristics of
aged grounds. In that capacity, these recipes may also help inform conservation decisions.
The chapter follows the order of application of the different layers, discussed individually
for the different supports. It ends with a section on drying times and on the preparation of
the ground prior to painting.

7.1

Size application methods

7.1.1 Animal glue
In recipes for panels, glue is usually applied hot and liquid (see Table 11.2 in Appendix 18).
Daniel King (1653-7) describes the method used by a Mr Molon (probably a commercial
primer): ‘He takes glew and boyles it with as much water as being cold it makes a weake
size. With this being warme he layes over a bord’.289 De la Hire in 1730 also provides a
recipe for the application of warm glue: ‘to prepare wooden planks for painting in oil, they
are first glued on two sides with hot glue from leather ... it is put on two sides to make
sure that the planks do not deform’. Both sources specify the use of a more viscous size on
canvas,290 as opposed to the liquid glues they describe for panels.291 Simis (1801) warns
that the application of a glue layer ‘should only take place on a dry spot and on dry wood,
otherwise the glue will soon fall off, together with the paint’.292
Recipes for canvas size layers are more numerous, which results in a more detailed
description of this stage. While a number of sources advise ‘glue water’,293 other sources
288
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Figure 7.1

Bouvier’s (1827) manual on oil painting, includes detailed descriptions of the
tools and application methods employed for preparatory layers

Photographed by the author from an original copy of the book in the library of the Van Gogh
Museum, Amsterdam.
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write about ‘strong glue’294 or ‘averagely strong glue’295 (see Appendix 18, Tables 11.1 and
11.2). For canvas, both warm liquid glue and cold gelled glue are mentioned.
In recipes, much attention is given to the fact that the layer applied to the canvas needs to
be as thin as possible, especially when applied as a gel. Excess glue is scraped away from
the front but also removed from the back if it has squeezed through. Some authors warn
that a thick glue layer causes problems. ‘If it is left it makes [the canvas] burst’, explains
Richard Symonds (1650-52).296
For liquid application, no exact glue concentration is given, and generally descriptions
include sentences like: ‘use a very weak glue’, ‘use glue water’, or ‘not too strong’.297
Chapter 11 discusses how glue consistency depends on the type of glue, preparation
method and ambient temperature. It is therefore logical that no exact percentage is given
in recipes for glue preparation, as discussed in Paragraph 11.3.5.
Despite comments on the importance of a thin glue layer in some sources, a few others
mention the application of a second layer. Recipes specifying two glue layers appear in
both the seventeenth and nineteenth century.298
Normally the glue is applied either warm or cold. So far only one exception has been
found. A recipe in the ’Art of painting in oyle’ (1664) explains:
when it [the glue] is but warme size your cloth (being ready strained on a frame) dipping a
brush in your size & rub it on the cloth very well neither too thick nor too thin but
between both, & when that is thoroughly dry take the same size being cold & spread it on
the cloth that was sized before with a knife very thin as may be and when that is dry it is fit
to be primed.299

It is only during the nineteenth century that recipes for glue size layers on paper and
(mill)board start to appear.300
No consistent pattern or chronological development in the concentration described is
evident, either for animal glue or for flour paste.
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7.1.2 Flour paste or starch paste
As with animal glue size layers, not all recipes describing flour paste or starch paste size
layers include a description of the application method or the consistency. Flour paste or
starch consistency descriptions also show variation between individual recipes.
Descriptions of flour pastes in Chapter 6 vary from ‘paste water’301 to ‘rye flour plaster’302
or ‘porridge [‘pap’] of wheat flour’.303 Information about consistency can also be derived
from a description of the tools employed. These descriptions are included in Appendices 5
to 12.
The nature of flour paste allows both for cold or warm application, however hardly any
recipe includes instructions on this topic. The only indication is found in a recipe provided
by Sully (1873). It concerns instructions that he has received from artist Rembrandt Peale,
and the text describes the application of a hot layer of flour paste, which is prepared ‘the
usual way’ and contains some Venice turpentine, to the canvas.304
7.1.3 Oil or varnish size application methods
The few recipes that discuss the application of an oil or varnish size layer, provide some
indications of layer thickness. Both Dossie (1758) and Hampel (1846) want to fully saturate
the support, as Dossie advises to apply ‘hot oil’ as long as the panel will absorb it and
Hampel (1846) to soak the panel in ‘oil varnish’ until it takes not more.305
7.1.4 Application tools
Descriptions of tools for sizing wooden panels are scarce (see Appendix 5). The first recipe
that discusses the tool to be used in size application is published by Félibien (1676), who
advises to size a panel with a brush.306 According to Fernbach (1834), the size should be
‘dabbed on’ with a brush.307 The Susse brothers (1845) apparently prefer a gelled glue,
since they describe the use of a knife.308
In canvas sizing preparation recipes, more information is found about the tools employed
for their application (see Appendix 6). As noted in Paragraph 6.1.1, glue size layers are
applied either as liquids or as gels.
Knives are often mentioned to apply gelled glue. A detailed description appears in the
anonymous Nieuwen verlichter of 1777:
This glue is laid on with the sharp side of a large knife which is thin enough, and it is
pushed or bent a little in the middle: the knife has a bend towards its back, because there
301

Golden Cabinet 1793: 112.
Friedrich 1871: 21-2.
303
Eikelenberg 1679-1704: 404-5.
304
Sully 1873: 024-5
305
Dossie 1758: 203-4, Hampel 1846: 26.
306
Félibien 1676: 407-8.
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Fernbach 1834: 5-6.
308
Susse 1845: 22.
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you have your hand to hold it, not touching the cloth when you use it. It has a slightly bent
handle, to prevent the hand of the artist from touching the canvas.309

Watin (1772) mentions, in addition to a normal knife, a wooden knife as a tool for the
application of a glue of glove-clippings. The glue is first whipped into a froth.310 Iron,
wooden or bone spatulas are mentioned in other sources.311
Liquid glue is easy to apply with a brush and there are instructions that specify this
method (See Appendix 18, Table 11.2). Soaking or bathing a canvas in liquid glue is
described by De Mayerne (1620-44)312 and in a recipe in the Technische Mitteilungen
(1886).313 The Technische Mitteilungen (1897) also provides a recipe for a ‘new’ ground
that starts with a canvas or board soaked in milk.314
In Pictorius’s recipe (1747), thin warm glue water (with the addition of starch) is applied
with a piece of cloth dipped in the liquid and rubbed onto the canvas.315
Knives and spatulas are also advised for the application of flour paste size layers. Daniel
King (1653-7) describes the application of thin starch with a knife.316 Eikelenberg (16791704) advises knife application in one recipe and in another recipe the flour paste is
applied with a brush and evened out with a palette knife.317 Cröker (1729) provides a
detailed description of a small wooden
plank, thin at the bottom and thicker at
the top, that is used as a spatula for the
application of flour paste size layers (See
Fig. 7.2).318 Similarly, Hampel (1846)
advises to use a wooden tool, which he
describes as a wooden spatula, to apply
flour paste. He writes that the wooden
spatula should be soaked in linseed oil for
twenty-four hours before it is used to
apply the flour paste. This pre-treatement
renders the spatula slippery or smooth
Figure 7.2
Cröker’s image of a wooden
(‘Geschmeidig’).319
plank for size application
Cröker 1729: 76.
Scan:
©
http://www.books.google.com,
digitalized from original in the library of the
University of Lausanne

Recipes for the preparation of fibreboards
for painting do not include information on
the tools employed for the application of
size layers. Appendix 9 shows that as for
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Nieuwen verlichter 1777: 166.
Watin 1772: 190-1.
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For example: De Mayerne 1620-44: 98v.
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Technische Mitteilungen, nr. 25 (1886): 39.
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Pictorius 1747: 355.
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King 1653-7: 48.
317
Eikelenberg 1679-1704: 385 (knife), 404-5 (brush and knife)
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Cröker 1729: 74-7.
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Hampel 1846: 22-5.
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the other supports, brushes or knives are described to size paper.
7.1.5 Smoothing
The recipes in Appendices 5 to 12 demonstrate that smoothing, pumicing or scraping of
the sized support is described both for panel, canvas, board and paper. Horsetail is
advised by Cröker (1729) to smooth a sized panel.320 Knives are frequently advised to
remove knots and loose hairs and smooth the surface of the canvas, as is pumice stone.
For smoothing a sized panel only a few references to pumicing are given, whereas
scraping with a knife is more frequently described. The Nieuwen verlichter (1777)
mentions how the surface should be scratched slightly before ground is applied on top,
but does not give any description of the instrument used.321
The pumice stone is mentioned as a smoothing tool in nearly all recipes for glue size layers
on canvas. It is sometimes used to treat the support before the sizing is applied,322 but
more usually only afterwards. According to the Nieuwen verlichter (1777): ‘to make it [the
size] more even, when it is dry, it is rubbed in all directions with a well flattened pumice
stone, to remove all knots and unevenness’.323
In most recipes, pumicing is executed on the dry size layer. However in a number of
recipes for canvas preparation, the size layer is smoothed while it is still wet. For example
De Mayerne (1620-44) includes a recipe from Amsterdam artist Abraham Latombé,324 who
specifies placing the canvas sized with animal glue on a marble plate while it is still wet
and then flattening all the seams and knots with a muller,325 and Cröker’s recipe for the
preparation of canvas (1729) also advises smoothing wet starch paste with a glass paint
muller. After the sized canvas has dried, it is smoothed again with a pumice stone or with
‘Sandleder’, leather prepared with a layer of glue into which sand particles are
sprinkled.326 Pictorius (1747) and Ibbetson (1803) describe flattening the sized canvas on a
flat surface while wet.327
Instructions in other sources are to pumice the canvas while it is stretched on the same
frame used for size application.328
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Cröker 1729: 78.
Nieuwen verlichter 1777: 170.
322
See Appendices 6 and 12.
323
Nieuwen verlichter 1777: 166-7
324
Abraham de Latombe or Abramo della Tumba or Abramo della Tomba, 1597-1628.
http://burckhardt.ic.uva.nl/ecartico/persons/4496, accessed 17-7-2012.
325
De Mayerne 1620-44: 11.
326
Cröker 1729: 74-7. Pumicing a wet starch layers is also advised by Ibbetson 1803: 11 and by Fielding
1839: 80-1; according to Thomas Sully (Sully 1809-1871: 020), artist Rembrandt Peale pumiced the bare
canvas while wet.
327
Pictorius 1747: 355; Ibbetson 1803: 11.
328
Examples are: De Mayerne 1620-44: 20v; King 1653-7: 48; de la Hire 1730: 710; Chomel 1743: 948;
Artist’s assistant c. 1785: 93; Bouvier 1827: 567-70.
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7.2

Ground layer consistency and application methods

7.2.1 The ground material: consistency of the ground mixture, the degree of pigment and
filler dispersion
Unfortunately very little information about ground consistency is found in historical
recipes. Not necessarily on purpose, but maybe more related to the difficulty of
description. As written in the anonymous ‘Art of painting in oyle’ (1664): ‘Experience will
be your best master’.329
Chalk and glue ground composition is described by De Mayerne (1620-44) as ‘add so much
chalk as it takes to make a coating’,330 ‘The art of painting in oyle by the life’ (1664)
describes the consistency as ‘reasonably thicke like pappe’,331 a consistency also described
by Fokke Simonsz (1803-4).332 Reith (1886) writes that the chalk and glue mixture should
be ‘almost too thick to be stirred’.333
Only Sully (1809-71) provides exact values in a recipe for a chalk and glue containing
emulsion with oil, intended for canvas preparation: one ounce of glue, two quarts of
water, one pound of whiting and a gill of oil.334
De Montabert (1829) gives a general description of the consistency, related to the
purpose of the layer: the chalk-glue layer should be sufficiently glued to prevent the oil
from the paints applied on top from being absorbed, but not as glued as will prevent the
oil [paint] from adhering well, or so that the [chalk and glue] layer flakes.335 He also
describes the consistency of a glue-bound ground mixture that contains chalk or lead
white or pipe clay, some pigments and a little honey: when the brush is raised from the
jar, the mixture must fall in a continuous drip, not interrupted.336
Fokke Simonsz (1803-4) advises to add extra glue to the first two layers of a chalk and glue
panel ground.337 Also a recipe from A. Reith (1886) reveals the use of varying proportions
of chalk and glue, depending on the layer. The canvas is sized with animal glue to which a
tiny amount of ground mixture (chalk or white bole in animal glue) is added. Then the
proper ground is applied, consisting of one or two coats of the prepared mixture, dabbed
on with a large brush. The preparation is finished with a thin application of ground
mixture, further thinned down with animal glue. This finishing layer is applied quickly and
smoothly with a brush and after drying the ground is pumiced with pumice stone and
water, which serves to ‘remove all air bubbles, which are unavoidable in ground
329

‘Art of painting in oyle’ 1664: 93
De Mayerne 1620-44: 90v (for panel)
331
‘Art of painting in oyle by the life’ 1664: 94 (for panel)
332
Fokke Simonsz 1803-4: 84-5 (for panel)
333
Technische Mitteilungen, nr 25 (1886): 39 (for canvas)
334
Sully 1809-71: 019. The question is whether Sully employs US measures, in which case: 1 fluid ounce =
29,6 ml., 1 quart = 0,946 liters, 1 gill = 118, or UK Imperial measures. In that case 1 ounce = 28,4 ml., 1 quart
= 1,136 liters and 1 gill = 142. Carlyle 2001: 545. For the weight of the ‘pound’, two options are given by
Carlyle (2001): Avoirdupois pound: 0,545 kg, and apothecaries pound: 373,2 gr. Carlyle notes that the
Avoidupois system was also adopted in the US early in the 19th century and is still used today. Carlyle 2001:
546-7
335
De Montabert 1829, vol. 9: 167-8 (for canvas)
336
Montabert 1829, vol. 9: 168
337
Fokke Simonsz 1803-4: 84-5
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preparation’. The recipe includes the advice that before use, the ground should be
covered either with a thin layer of oil paint or with shellac, since due to absorption of
paint binder by the ground, the paint applied on top would be underbound.338 The ground
that results from this recipe would have a more strongly bound section near the canvas
and at the surface to which the paint layers are applied.
Whether such differences in the ratio of chalk to glue should be considered standard
practice is uncertain. No other recipe for a chalk and glue ground describes similar
stepped proportions. The recipe appears alongside recipes that do not include such
variations. Chalk and glue grounds that consist of multiple coats of the chalk and glue
mixture are however frequently described, as demonstrated in Chapter 5, and below, the
use of oil-bound layers with different proportions is discussed.
Very few descriptions are present of the consistency of other aqueous ground
compositions. Only Sully (1809-71) describes the consistency of a ground mixture
consisting of lead white in skimmed milk: as a paste339 and Hundertpfund (1847) describes
the flour paste consistency itself: ‘as slightly fluid honey’.340
The consistency of oil-bound ground layers seems to generally resemble oil paint
consistency, with some slight variations: Beurs (1692) advises to grind umber with lead
white very thick in oil for a ground layer, while De la Hire (1730) describes the oil paint as
‘fine and averagely thick’.341 The descriptions of the tools employed for the application of
oleous grounds in Paragraphs 7.2.2 to 7.2.4 demonstrate that both spatulas and brushes
are employed for panel and canvas preparation. This suggests that both more thickly
ground and slightly more fluid oil paints are applied.
According to the ‘Art of painting in oyle by the life’ (1664), the consistency of oil-bound
layers in a panel ground should differ according to the position in the layer build-up.
‘not[e] that the first time you prime your boards your primer be thin wth oyle, and … the
oyle will glut the boards, that the colours will not sinke when you shall paint on it’.342
Some nineteenth century recipes also include advice to use different proportions or
viscosities in different layers. Ibbetson (1803) in a three-coat ground for panel, writes that
the second and third coat should be bound in pure oil, while the first coat has been
thinned with turpentine.343 Hundertpfund (1847) gives similar advice: thin the first layer of
oil-bound ground with turpentine, not the second.344
The degree of dispersion of the pigment in the medium does not often receive attention in
the recipes. However some recipes refer to the use of more coarsely ground, or just
stirred, first ground layers. The ‘Art of painting in oyle by the life’ (1664) contains the
following comment: ‘note alsoe that you may prime yor boards or cloths y. 1st time with
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Technische Mitteilungen, nr 25 (1886): 39.
Sully 1809-71: 176
340
Hundertpfund 1847: 125-7
341
Beurs 1692: 19-20; De la Hire 1730: 708-9
342
‘Art of painting in oyle by the life’ 1664: 94-5
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Ibbetson 1803: 11-2.
344
Hundertpfund 1847: 125-7. The double oil-bound ground is applied over a layer consisting of flour paste
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course colours the next with finer’.345 This is an interesting comment, as it describes a
phenomenon that can be observed in some paintings, the use of more coarse preparatory
layers and more finely ground pigments in the upper layers.346 Also the Italian Volpato
manuscript (c. 1670) contains a description of a two-coats ground of which the first coat is
prepared by ‘mixing’, while for the second coat, the paint ‘must be previously ground’.347
7.2.2 Panel grounds
The tools employed for the application and smoothing of chalk and glue layers to panel
are given more attention than those employed for the size layer, although they are not
always described. If specified, (soft) brushes or wide pencils are mentioned for ground
application (see Appendix 5).348 The anonymous Southern French Ms. 640 (c. 1580—1600)
is very specific about the type of brush: ‘not with a small brush (‘pinceau’) but with a
brush of such a type as if you would like to dab (‘poncer’)’.349 The same recipe contains a
description of how the chalk and glue mixture should be applied in a dabbing manner, 350 a
method also advised by Fernbach (1834).351 De la Hire (1730) warns for the danger of
dissolving underlying chalk and glue coats while applying subsequent coats. 352
A number of options are summed up in the ‘Art of painting in oyle’ (1664):
Some painters white over thin boards wth [with] whitening sized & when it is dry they
white it over againe, & when that is also throughly dry, they dip the ball of there hands
sometimes in water & smoothe it over by rubbing these hands round about ye till it be
smooth for it will make it very smooth Others white there boards with whitening sized
then being dry they scrape it, & then white it over againe with off thiner whitening, and
scrape it againe.353

Scraping, polishing sanding or even the use of a plane are advised to smooth chalk and
glue layers.354 Both wet and dry smoothing are mentioned, wet methods involving the use
of cloths, rags or sponges, or of a wet pumice stone.
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‘Art of painting in oyle by the life’ 1664: 96
See for the use of coarsely and finely ground lead white in seventeenth century painting Chapters 13 and
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Volpato manuscript c. 1670 (transcribed in Merrifield 1849 (1999): 731).
Manuscript BnF Ms. Fr 640 c.1580-1600: 57 perso 115: ‘pinceau’; ‘art of painting in oyle by the life’
1664: 94 mentions a ‘soft brush’; De la Hire 1730: 708-9 a ‘brosse douce’; Nieuwen verlichter 1777: 170:
‘zagten borstel’, Dutens 1779: 62: ‘pinceau fort uni’.
349
BnF Ms. Fr 640 c.1580-1600: 57 perso 115. See Paragraph 5.3 and Chapter 13 for the use of flour paste in
canvas preparation.
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Fernbach 1834: 5-6.
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De la Hire 1730: 708-9.
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‘Art of painting in oyle’ 1664: 97.
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Scraping with a knife is advised by BnF Ms. Fr 640 c. 1580-1600: perso 114; De Mayerne 1620-44: f11;
Peacham 1634: 130; ‘Art of painting in oyle by the life’ 1664: 94; De la Hire 1730: 708-9; planing by Van
Mander 1604: 47v; planing with a joiner’s plane, followed by smoothing with a wet cloth is prescribed by
Smith 1693: 75; reeds or rushes by King 1653-7: 52, 52v ; polishing with a wet cloth, followed by sanding
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Some authors, like Smith (1693), suggest a combination of methods, in Smith’s case to first
plane the chalk and glue layer and then to smooth it with a rag dipped in water.355 Fokke
Simonsz (1803-4) describes how the surface of the last coat of chalk and glue can be
brushed with a wet soft brush or cloth to unite its appearance. This will apparently lift off
some of the chalk and glue material, as Fokke Simonsz advises rinsing the brush when it is
filled up with white. When a sufficiently smooth surface has been obtained and the layer
has dried, it is dry-polished with ‘shaved grass’ or a clean new piece of linen.356
Pumicing the same layer twice is advised by Fernbach (1834), who explains that the first
pumicing only removes the roughest textures, while during the second round of pumicing,
after the panel has dried thoroughly, it is made ‘very smooth’.357
To apply oil-bound layers to the wooden panel, brushes, spatulas (iron or bone) or palette
knives are advised. Eikelenberg (1679-1704) describes smoothing the still wet oil-based
ground with a rainwater-wetted palm of the hand, with the purpose of massaging the
ground into the pores of the wood.358
Application methods can be different depending on the position of the layer: Ibbetson
(1803) advises to apply the first layer, which is thinned with turpentine oil, with a brush,
while subsequent coats of ‘stiff colour’, i.e. without turpentine addition, are applied with a
palette knife.359 Grandi (1806) also advises a different tool for the application of the first
ground coat, in this case a wheat flour-based composition. The recipe describes how the
first coat is applied with a pumice stone, ‘to incorporate it with the pannel’, while a
second coat is applied with a soft brush.360
Recipes mention a number of other tools and techniques to smooth oil-based preparatory
layers on panel. Feather-polishing is advised by two sources, the anonymous French BnF
Ms. Fr 640 (1580-1600) and the ‘Art of painting in oyle by the life’ (1664). According to the
French manuscript, this method ‘smooths better than the brush’.361 But these two recipes
are exceptions. Most recipes advise methods similar to those described for aqueous
layers, such as knives or other blade instruments,362 or even a shard of glass (Hampel
1846).363 A number of recipes describe pumice stones.364
Van Leen (c. 1800) advises polishing with sieved pumice powder and water, applied with a
wet woollen cloth. Before pumicing, the ground needs to ‘harden’ for four to five
with horsetail is advised by De la Fontaine 1679, seconde partie: 27-8; use of the pumice stone decribed for
instance by De la Hire 1730: 708-9. See Appendix 6 for a complete overview.
355
Smith 1693: 75.
356
Fokke Simonsz 1803-4: 84-5.
357
Fernbach 1834: 5-6.
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Eikelenberg 1679-1704: 403.
359
Ibbetson 1803: 11-2.
360
Transactions 1806: 85-9.
361
BnF Ms. Fr 640 c. 1580-1600: perso 114; ‘Art of painting in oyle by the life’ 1664: 94-5.
362
Knives are mentioned amongst others by: BnF Ms. Fr 640 c. 1580-1600: 48 perso 114; De Mayerne 162044: 11, 90v; Bate 1633 (1654): 167; Peacham 1634: 130; Norgate 1640 (edition Hardie 1919): 91; Salmon
1672: 141.
363
Hampel 1846: 26 describes scraping a varnish-bound ground with a shard of glass as an alternative to a
shaving knife.
364
Hallen 1761: 321-2; Hampel 1846: 26; Hundertpfund 1847: 125-7; Susse 1886: 16. These same
instruments are advised for smoothing in other paint stages.
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Figure 7.3

Knife used for the application of size and ground layers

De Mayerne manuscript (Manuscript Sloane 2052) 1620-44: folio 5
Reproduced with kind permission of the British Library. Photograph © British Library, London

weeks.365 Pumicing oil-based grounds with a pumice stone and turpentine oil is described
by Fernbach (1834),366 and pumicing with pumice stone and linseed oil by Cawse (1840).367
7.2.3 Canvas grounds
Recipes for canvas preparation describe many of the same tools that are advised for the
application of grounds to panel. As Appendix 6 demonstrates, spatulas, knives and brushes
are the preferred tools for ground application. Knives or spatulas are in fact the only tools
mentioned for the application of oil-bound grounds in seventeenth century recipes, and
are also advised most frequently in later recipes. Curiously, the Italian Abecedario by
Orlandi (1719) advises to apply ground with a spoon (‘cucciara’).368
De Mayerne (1620-44) includes a drawing of the knife employed for ground application in
his treatise (Fig. 7.3). The drawing shows a large knife with a curved end. It looks as if it
would fit the description of a knife suited to size layer application according to the
Nieuwen verlichter (1777),369 which was quoted in Paragraph 7.1.4. The sharp end of a flat
knife would create scratches in the wet ground, therefore the end is curved. The handle of
the knife is raised; this prevents the hand from touching the painting support during
ground application. Knives with a bent handle are also described by Arsenne & Denis
(1833)370 and in the Nyt Magazin (1838).371 The Winsor & Newton archive manuscripts
mention the use of a ‘trowel’.372
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As for panel grounds, some recipes describe different application tools for different layers.
Watin (1772) advises a knife for the first layer but a brush to apply a thin layer of the
second ground.373 Alternating methods are also described in a recipe by Cawse (1822): the
first layer of a wheat flour ground is rubbed into the canvas with a pumice stone, the
second applied with a brush.374
Brushes are advised relatively often for the application of aqueous ground layers, although
also for aqueous grounds knives are regularly mentioned.
Bouvier (1827) advises to use a large varnish brush,375 Hundertpfund (1847) describes the
brush hair type to be used for a flour paste bound ground as badger.376 Hopman (1856)
also advises a badger brush to apply a probably oil-bound layer, applying the second layer
with a dabbing movement.377 Tyrwhitt & McDonald (1868) give a recipe for an oil ground
thinned with turpentine that although applied by brush, is evened out by dabbing the wet
layer with a folded handkerchief.378 Vibert (1892) advises to use use a swallow-tail brush
in his recipe for a casein-bound ground.379
Bouvier (1827) gives a very detailed description of the priming process. He describes the
dimensions of the pumice stone and of the spatula or brush to be used. He writes that
after pumicing, the powder needs to be shaken off the canvas. Bouvier furthermore
explains that during the application of an oil-based ground with a spatula, some pressure
is required in order to push the ground into the canvas interstices. The canvas should be
placed upright, and the layer is to be applied thinly, only covering the canvas interstices.
Bouvier warns that if applied too thickly, the canvas will be too heavy, the ground will
crack sooner and in addition, ‘would also be very expensive’.380
Ursin and Hummel (1838) provide the following description of the application of oil
grounds:
The well stretched canvas is now laid down on a table of proper width, and the abovementioned oil colour applied with a spatula, formed so the blade has the same width as
the canvas width, in such a way that one holds the spatula with its sharp side almost
perpendicular to the canvas and one pulls and moves the spatula alongside the canvas,
this colour is pushed ahead in a heap, so that it also spreads.381

This process is easy to picture, although the description of the blade size of the spatula
would obviously only match the size of small canvases
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Both for aqueous layers and oil-bound ground layers, similar smoothing procedures are
described. Scraping or sanding of the dry ground layer is often performed with knives,
pumice stones, pumice powder, sandpaper or its ‘predecessors’.382 Polishing by brush is
also described, in a recipe in the De Mayerne manuscript (1620-44). This method is
advised in a recipe for a double oil-bound ground, of which the first layer is smoothed with
a pumice stone while the second is polished with a ‘brush or pencil’.383
According to seventeenth and eighteenth century recipes, knots in the canvas can be
removed with a knife or a pumice stone.384 Pumicing is also described as a second step,
after scraping with a knife, by amongst others De Mayerne (1620-44).385
Pumice stones are advised most regularly. Bouvier (1827) provides a very detailed account
of pumicing: the pumice stone should have rounded edges to prevent damage to the
ground, the hand must support the canvas from the back to prevent deformations, less
pressure should be exerted when pumicing areas above the stretcher bars, circular
movements must be used.386
The pumice stone is often rubbed dry over the ground surface, however Simis (1801), De
Montabert (1829), the Nyt Magazin (1838), Spon (1879) and the Technische Mitteilungen
(1886) advise pumicing an oil ground with a pumice stone and water.387 Pumicing with oil,
as described for panel, does not feature in recipes for canvas smoothing.
The more recent recipes also describe the use of pumice powder.388 According to the Nyt
Magazin, pumice powder can be replaced as polishing powder with sand, felt, or with a
piece of cork. After pumicing, the canvas needs to be washed.389 Washing of the ground in
between ground layers is described by Hampel (1846), who advises a solution of potash
and subsequent rinsing with tepid water.390
Bickes (1834) advises to use either a pumice stone or horsetail to smooth a glue-bound
ground.391 The use of horsetail is not described in any other contemporary sources, but it
is also mentioned in a seventeenth century recipe for panel preparation.392
Cawse (1840) distinguishes between smoothing of the first and second coat of an aqueous
ground. The first coat is smoothed with a pumice stone, the second with a hand, dipped in
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water.393 He does not explain why he advises different smoothing procedures. Pumicing
slightly abrades the surface, while polishing with a wet hand partly dissolves the animal
glue binder and will probably result in a more shiny and ‘closed’ looking surface.
Sanding paper, or ‘glass paper’ is advised for smoothing a flour paste ground by Cawse
(1822)394 and for a casein bound ground by Vibert (1892).395 Cawse (1840) describes a
block of wood as an alternative to the pumice stone.396
A number of recipes for panel and canvas preparation finish with a layer of pure binding
medium on top of the ground layers. For the application of such layers, a brush is advised
by Grandi (1806).397 De Montabert (1829) employs the term ‘frottis’,398 which implies that
the oil layer he advises is rubbed into the surface of the aqueous ground.
The position of the canvas during priming or pumicing is hardly ever discussed. When
mentioned, it appears to depend on the scale of the painting. Interesting in respect to the
position of the canvas is Harley’s (1987) paper on priming practices of Winsor & Newton.
According to Harley, in the 1920s Winsor & Newton change to vertical canvas priming.
This implies that before that date, canvas was primed in a horizontal position. Harley
writes that vertical priming results in a less dense priming and that it allows a more
economical use of space.399
7.2.4 Ground application for copper, stone, paper and board
A specific feature of application methods onto copper, is the fact that the hands are
employed to spread or texture the ground (see Appendix 8). Pacheco (1647) advises to
spread the colour with the fingers,400 and a number of recipes describe how the palms are
employed to beat the fresh priming, which results in a ‘grain’ that will provide better
adhesion to the colours subsequently applied.401 According to De la Fontaine (1679), the
fresh ground, applied by brush, should be dabbed or ‘beaten’ with a linen or cotton cloth
to even it out. This would probably also result in a slight texture. 402
Dossie (1758), in contrast, prefers a smooth surface and advises to dry the plate in a
horizontal position to allow the oil to ‘run’ and ‘polish itself to a high degree’.403 Pumicing
the copper ground is also advised by Dossie and by others interested in a regular surface.
Hampel (1846) in addition mentions the use of sepia bone for this purpose.404
Recipes for the preparation of stone supports for painting unfortunately do not include
any information on the tools employed for ground application (see Appendix 7). Recipes
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for paper preparation include only limited information on the tools used (see Appendix 9).
It is interesting to note, however, that although some references are present to the use of
brushes, not a single recipe refers to spatulas. Fokke Simonsz (1803-4) describes the
process by which to smooth the (glue-based) ground. You have to draw a wet brush over
the surface, rinsing out fro the brush any chalk and glue mixture that dissolved during the
process and is transferred to the brush. After drying, the surface has to be polished with
fresh grass or a cloth.405
For paper, Bouvier (1827) advises to stretch it onto a wooden board that is kept flat by a
crossbar at the bottom and one at the top. Before stretching the paper onto the board,
the paper is first wetted and allowed to extend, while the edges are protected to keep
them dry. The paper is then glued to the board with the dry edges only. After size
application, it is cut off the board with a knife.406
Recipes for the preparation of boards for painting (see Appendix 10) describe the use of
pumice stone for smoothing the size layer and ground layers. Only Knowlton (1879)
describes the ground application method: the second layer of the (oil/turpentine) ground
for board is applied with a badger brush.407
Bouvier (1827) advises to attach boards to an auxiliary frame during preparation with
aqueous grounds in order to keep them flat. Restretching the still humid board would
even increase it flatness. After application of the ground, the auxiliary frame is
removed.408

7.3

Layer thickness and texture in relation to the painting support

7.3.1 General comments about layer thickness
It is difficult to establish exact values for layer thickness from the texts. Besides the
number of layers and coatings or applications, the consistency of the material or mixture
to be applied as well as after-treatments such as pumicing, polishing or sanding will play a
role in determining the final thickness of the preparation. This means that an analysis of
the number of applications/coatings or layers is not a secure method to determine layer
thickness.409 Notwithstanding this limitation, some information on layer thickness may be
gathered from historical texts. Although absolute values for thickness cannot be obtained,
recipes do provide interesting details on the advantages (or drawbacks) of certain
thicknesses and discuss the desired surface structure.
Ground thickness obviously has an effect on the visibility of the characteristics of the
support, such as the weave pattern of canvas or the grain of the wood, thus influencing
the texture of the final painting. It is not surprising therefore, that historical sources
discuss the effects of the choice of (prepared) supports on the texture of the final painting
405

Fokke Simonsz 1803-4: 84-5.
Bouvier 1827: 581-3.
407
Knowlton 1879: 30-1.
408
Bouvier 1827: 580-1.
409
Other, more certain methods to establish layer thickness are to examine the surface of the preparatory layer
and to take samples from paintings, although local differences in layer thickness can only be determined
through multi-sampling, and sampling ‘just for the sake of knowing’ is surrounded with ethical questions.
Painting materials throughout the period
406

193

and write about the influence of the ground layers on these characteristics. However one
method is not necessarily preferred: as Ludwig (1893) writes: ‘whether the ground must
be smooth or raw, depends on the tastes of the painter and on the painting, that the
ground will carry’.410 Layer thickness also influences the ground’s response to changes in
relative humidity and temperature. The influence of layer thickness on the ageing and
degradation of ground layers is discussed in Chapter 10.
7.3.2 Wooden panels
Usually no clear instructions are provided regarding the thickness of preparatory layers for
panel. However, a number of recipes contain indications of the layer thickness of chalk
and glue layers. For example Van Mander (1604) writes that ‘our modern ancestors before
used to whiten their pannels more thickly’.411 Two seventeenth century authors describe
the desired thickness, which however seems to vary: the ‘Art of painting in oyle’ (1664)
prescribes additional layers of chalk and glue if ‘any of the board appears’, while Beurs
(1692) advises scraping off the chalk and glue until only the pores of the wood are left
filled.412 In both recipes, this chalk and glue layer is covered with a second, oil-bound
ground layer. In Van Leen’s recipe (c. 1800) for a double oil-bound ground, the second
layer is applied six to eight times, which must have resulted in a very thick and smooth
system. After drying, this ground is polished with pumice powder and a wet cloth or
cotton.413
The fact that layer thickness can be much reduced by smoothing is clearly demonstrated
by the description of the smoothing process provided by Fokke Simonsz (1803-4), which
was discussed earlier in Paragraph 7.2.2.414 Although Fokke Simonsz’ recipe for a panel
ground calls for as many as twelve coats of chalk and glue, the smoothing method, which
consists of repeatedly dragging a wet brush over the surface, would significantly reduce
the initially thick layer. The fact that the brush takes up a lot of the white is clear from
Fokke Simonsz’ advice to change the rinsing water of the brush ‘if it has become too
white’. Sometimes a wet cloth is required to reach smoothness, Fokke Simonsz adds.415
Very few recipes provide information about layer-thickness of oil-based second ground
layers (see Appendix 5 for indications of the number of applications and application
method). Those seventeenth and eighteenth century recipes that do describe the number
of applications, talk of one or two applications of oil-paint, independent of whether a
chalk and glue first layer is present or omitted.416 Fernbach (1834) advises three to four
410
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applications of lead white and chalk, ground in amber varnish thinned with turpentine
oil.417 Other nineteenth-century recipes advise one or two applications of oil paint, as in
earlier recipes.
A number of nineteenth century authors draw attention to the greater degree of finish
possible on panels in comparison with canvas.418 Burnett (1861) advises the use of panel
in particular for small paintings, ‘as it admits of a greater degree of finish than canvas’.419
This degree of finish would only be possible on a relatively smooth surface. To achieve
such a surface, a larger number of preparatory layers may be required than on canvas,
although obviously the smoothness of the support itself plays an important role.420 De
Montabert (1829) indeed writes that on panel, more ground layers can be applied than on
canvas. Why this is so he does not say, however it is likely that De Montabert feels that
flaking due to layer thickness would not occur on a relatively rigid panel.421
Belgian colourman Blockx’s (1881) advice on the thickness of the panel preparation
balances the levelling effect of the ground with a wish for a thin preparation: ‘It must be
applied in a sufficient quantity to fill the holes of the wood, without forming a thick
layer’.422
Appendix 5 demonstrates that a large number of recipes for the preparation of panel
mention scraping or pumicing. This could at first sight be interpreted as a further sign that
smoothness is indeed intended and achieved, however careful reading reveals, that
although many recipes advise pumicing between the application of different preparatory
layers, smoothing is not always mentioned after application of the last layer. Possible
brushmarks or marks of a palette knife used to apply the last preparatory layer would
therefore not always have been removed.
Examples of the deliberate addition of texture to wooden panels are found in a nineteenth
century recipe: De Montabert (1829) prescribes the use of a layer of pumice powder to
increase the adhesion of paint layers to the smooth panel. In his recipe for a ground on
panel, pumice powder is sprinkled onto a wet (varnish-bound) ground layer. When the
layer is dry, all loose powder is shaken off. The somewhat gritty surface will, according to
De Montabert, ‘produce a grain on the layer which helps the colour to adhere well’.423
Although scoured and textured panels, scratched with parallel or crossing lines, have been
found in paintings dating from the late eighteenth and during the nineteenth century,
none of the sources discussed in this dissertation describes their use.424
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Tidiness during ground application influences surface structure. This factor is however not
often drawn attention to. Only Cröker (1729) discusses the fact that a panel ground (oilbased, pigmentation not provided) should be carefully and cleanly prepared since
otherwise it will ‘look bad’ and cannot be gilded or silvered.425 Although Cröker’s focus on
tidiness seems sensible, it is puzzling why this author is concerned with gilding at a time
when this technique is not often used in oil paintings. This detail could indicate that
Cröker’s recipe, appearing in a book that also contains information on decorative arts,
relates to these disciplines more than to artistic painting.426
7.3.3 Canvas
Depending on the weave, canvas supports can have a more pronounced texture than
panel and copper supports. Before the nineteenth century, canvas support texture is not
frequently mentioned in the recipes gathered for this dissertation. Symonds (1649-51)
notes that the artist Robert Walker has told him that he prefers a ‘fine’ canvas, since on
coarse canvases the Italians apply so much ground that the canvas will crack when
rolled.427 This interesting comment introduces the notion that some authors relate the
type of canvas to the character of the ground applied.428 Also ‘The art of painting in oyle’
(1664) prefers fine canvas, ‘the finer the better’.429 However as the source does not
further define the canvas properties exactly, the question remains which qualities are
considered as ‘fine’ canvas. Talley (1981) counted eight canvas support types in the
manuscripts of Charles Beale (1677, 1681): sacking, flaxen cloth, bed-ticking, Dutch cloth,
Gentish Holland, onion bag, canvas, and Oznabrug, which Talley all described as coarse
jutes or stiff or coarse linens.430 Beurs (1692) writes that the canvas should be as fine ‘as
strength allowed’, which places fineness in another context. I implies that for larger
formats, which require a higher strength, coarser canvases need to be tolerated in order
to support the weight and the mechanical stress or strain of the larger sized painting.431
Only very few pre-nineteenth century recipes are specific about the texture of the canvas
after ground application (see Appendix 6). De Mayerne (1620-44) in a recipe for a single,
lead white based ground, leaves the choice up to the artist: a second application of the
layer can be made if the artist desires a more ‘united’ canvas.432 King (1653-7) writes that
after the (oil-based) ground is applied, it should be left one to three hours433 and then
scraped with a knife to remove as much as possible, a practice that will lead to a thin but
smooth ground layer. Félibien’s (1676) recipe describes the application of a second ground
layer as optional for paintings with a larger format but as standard practice for smaller425
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sized paintings, as without it the canvas structure would be disturbingly visible.434 The
anonymous Practical treatise (1795) advises covering with a paint layer those areas where
‘the marks of the trowel are so strong in priming of the cloth’ that they would remain
visible after a single coat of paint be applied. This needs to be done at least ‘before we
begin with those parts that we expect to finish at one painting’.435
Early in the nineteenth century, German author Jahn (1803) finds that the pronounced
weave of twill or damask woven canvas will in some cases be disturbingly visible.436 He
prefers plain weave linen, the strength and coarseness of which should depend on the size
of the painting.437
The Compendium of colours (1808) relates texture to the subject of the painting. The
author notes that portrait painters tend to paint on a rather thin preparation and adds
that landscape painters generally prefer a rather smooth texture. 438
A relation between texture and subject is absent from later sources, however texture is
related to picture size in other nineteenth century sources: like Félibien (1676). Bouvier
(1827) relates texture to scale and discusses in detail the different factors that influence
texture, starting with the selection of an appropriate canvas. A fine weave is suited for
smaller paintings, and canvas choice also depends on the genre and scale of the
compositional elements. Bouvier writes that for flower paintings or paintings that contain
many smaller figures, a fine weave should be chosen.439 He prefers a less fine weave if the
artist paints life-size. He feels that such a weave will not disturb viewers looking from the
distance required to perceive the composition and believes that it will provide better
adhesion for the paint layers.440 For very large paintings Bouvier advises very strong
canvases of a coarser weave. The light grain that is always visible on such canvases he
does not perceive as disturbing, in fact he considers it favourable. Bouvier says that weave
visibility is the reason why the ground should not be applied too thickly to such canvases.
His comment that no ground would actually be better, echoes Félibien’s remarks.
However, Bouvier writes, a ground is required since otherwise the colours will penetrate
through the canvas to the reverse and the absence of a ground will make spreading the
colours too difficult.441
In his description of the application of preparatory layers, Bouvier advises relatively thin
layers. In the case of aqueous, glue-bound prepations, this will prevent that the ‘colour
crack’. The ideal thickness for aqueous grounds is reached when ‘the threads of the canvas
are everywhere evenly closed and covered’, while the canvas ‘remains half-transparent
when looked at from the reverse’. After the ground has dried, it is pumiced lightly.442

434

Félibien 1676: 407-8
Practical Treatise 1795: 108.
436
Jahn’s description of the influence of weave visibility is somewhat unclear. He first mentions ‘cloth’,
‘taffeta’ and ‘twill’, says that cloth and taffeta are seldom used, twill more often. He then says that in the last
types, ‘flowers’ (‘das eingewirkte Blumenwerk’) may become visible when the oil paints ‘settle’. This seems
to refer to a woven damask and not to a twill weave. In the remainder of the description of weave visibility he
however refers to ‘zwillig’ again, which is the twill woven canvas. Jahn 1803: 47.
437
Jahn 1803: 47.
438
Compendium of colours 1808: 66-7. The comment is repeated by the Complete Guide 1841: 41.
439
Bouvier 1827: 545-6.
440
Bouvier 1827: 545-6.
441
Bouvier 1827: 545-6.
442
Bouvier 1827: 577-80.
435

197

Bouvier explains elsewhere that oil grounds should also be applied thinly, only to cover
the threads.443
Mérimée’s treatise (1830) demonstrates that this author also sees a correlation between
the thickness of ground and the coarseness of the canvas weave. According to Mérimée’s
writings, only a coarse weave canvas requires a size layer.444 If no size layer is applied,
three or four coats of ground will be needed for an even surface however, while a sized
canvas only requires two or three.445
Templeton (1849) writes that a ground should be ‘moderately thin, so that the texture of
the cloth should be scarcely, or not all, perceptible’.446 Reeves and Sons’ Amateurs and
artists’ companion (1852) deal with the choice of canvas and weave visibility as follows:
‘the fineness of the cloth should be proportioned to the size of the picture, and the
subject to be painted. For a cabinet piece the surface cannot be too smooth. The cloth
should be free from all irregularities. The ground should be moderately thin, evenly laid,
and without streaks’.447 Blockx (1881) prefers a smooth ground, enough to fill the holes
but not to make a thick layer.448
Ellis (1883) writes that although a slight texture will help adhesion, ‘a rough-surface
canvas marks the work to a certain extent, and makes the pupil think his work is better
than it is. The texture should be given by the work’. 449
Whereas according to the Practical treatise (1795) irregular areas of the ground should be
covered locally to prevent visibility of the texture of the preparatory layers, a small
number of nineteenth century sources advise to add texture to the ground in some areas
of the painting.450 For example in his handbook for amateurs, Tyrwhitt and MacDonald
(1868) write that for a sketch or picture painted in ‘one painting’, the amateur artist is
advised to apply a thick layer of flake white oil paint with a little ochre or cadmium yellow
and some red lake, thinned with turpentine oil. Before dry, the layer is dabbed with a
piece of linen to unite its texture, but in the sky and distance a little more of the texture of
the brush used for application may remain.451 As noted by Carlyle (1991, 2001), Grace
(1881) is interested in the opposite effect and advises leaving the texture of the ground as
smooth as possible for skies, whereas the ground can be ‘thicker and more broken in
texture as you get nearer the foreground’.452 However Hareux (1888-9) has the same
443
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advice as Tyrwhitt and McDonald. He suggests that when painters apply their own ground
layer to commercially prepared canvases, they can add impasto to areas that require more
texture, and gives the sky as an example.453
A number of nineteenth century sources describe the practice of sprinkling powder into
the wet canvas ground surface. Similar practices for panel preparation are discussed in
Paragraph 7.3.2 and Chapter 5. De Montabert (1829) advises to sprinkle pumice powder
into a still soft varnish-bound ground, a practice that he had heard about in relation to
encaustic painting and about which he feels that it will both help adhesion and execution
of the painting.454 Although not intended for oil painting, Kingston’s 1835 recipe for the
preparation of supports for ‘Grecian painting’ is interesting in this context: marble powder
is sifted over the wet/tacky lead white and oil ground, and superfluous powder dusted off
after drying.455 According to Sully (1809-71), American artist Neagle adds a gritty texture
to his ground by sifting ‘fine sand procured at the marble cutters’ onto the wet paint. After
drying, the canvas is pumiced.456
Hampel (1846), in a recipe intended for those wishing to finish painting in a single layer,
advises the application of a layer of sieved pumice powder. This is supposed to render the
surface raw and is said to ensure fast absorption of the oil binder of the paint.457
During the nineteenth century, commercially prepared supports with different textures or
degree of finish are available. Callen (2000) provides an overview of qualities available in
France, where canvases ‘à grain’ are prepared with one layer of ground and show a
distinct canvas weave, while canvases ‘à lisse’ are prepared with two or more ground
layers and are more smooth.458 Carlyle (1991, 2001) describes canvas qualities available in
Britain and mentions the probably comparable canvas qualities called ‘single’ and ‘double’
or ‘full’ primed’,459 as well as the availability of millboards with different finishes, although
she notes that little information is available on this topic in British nineteenth century
handbooks, manuals and colourmen’s catalogues.460 The fact that by 1892 oil sketching
paper is available with an imprinted canvas texture (Both Scott Taylor 1890 and Standage
1892 describe this type of paper), shows the fact that around that time, canvas texture is
certainly a valued characteristic.461
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In nineteenth century France, structured oil sketching paper and boards are also available,
as well as boards covered with canvas.462

7.4

Preparing the primed support for painting

After supports with an oil-bound ground have spent enough time in the studio or
elsewhere to permit them to dry and age sufficiently, some authors write that the grounds
require treatment before use.463 Carlyle (1991, 2001) lists a number of reasons given in
nineteenth century sources: the presence of a greasy layer on the ground surface, the
freshness of the oil in the preparatory system, reduction of the ground’s absorbency and
sealing of lead compounds in the preparatory system from subsequent layers.464 The
present research would like to add lack of smoothness to this list, as the following
paragraphs will demonstrate that enhancing the smoothness of the preparation is
included as a reason for preparatory measures before painting.
Historical recipes demonstrate that the necessity of pre-treating the primed support is
noticed early in the period under consideration.465 Already the c. 1580-1600 French
manuscript BnF Ms. 640 notes: ‘when the ground is made a long time ago it becomes
greasy and it must be rubbed with ashes and water’.466 A variety of methods are
described. The Excellency of the pen and pencil (1668) focuses on smoothness in its advise
to scrape the primed canvas with a knife before use, since the presence of knots will
‘disryme your work’.467 Ibbetson (1803) advises rubbing with powdered pumice stone and
a little water for a different reason, to make sure that the watercolour toning layer and
underdrawing he describes will stick to the preparatory layer.468 Sully (1809-71) in his
manuscript enters a note in 1819 that describes the practice of a Mr Shaw. This artist
apparently covers a canvas with ‘a thin coating of whiting in order to absorb the grease, or
other offensive matters on the surface’. The layer is washed off after twelve hours and the
composition set up in watercolour.469 Bouvier (1827) advises painters to pumice an oilprimed canvas before use to remove the oily top layer. He writes that if the canvas has
been kept in the dark, this layer will often have discoloured to an orange tone. After
careful pumicing, the canvas requires washing to remove all dust and dirt, it is then wiped
dry with a clean linen cloth. Bouvier explains that if pumicing and washing are not
performed, the canvas will be difficult to paint on since the colours will not adhere well to
a greasy layer. After the treatment, the artist is advised to expose his canvases to the air
and even to the sun during summer.470 De Montabert (1829) prescribes pumicing the
ground before use and advises to degrease it with cotton wool soaked in wine spirit.471
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468
Ibbetson 1803: 12 in Carlyle 1991, vol. 1: 285; Carlyle 2001: 209. The watercolour underdrawing is
saturated with linseed oil before painting.
469
Sully 1809-71: 066.
470
Bouvier 1827: 563-6.
471
De Montabert 1829, vol. 9: 162.
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Hampel (1846) also prescribes washing of the canvas, but with a sponge dipped in a
potash (a potassium salt) solution and subsequently rinsed with water to remove the
potash. This treatment he considers ‘almost essential’ and is indeed supposed to remove
the oily layer that has formed on the surface of the ground.472
As discussed by Carlyle (1991, 2001), Templeton (1845, 1849) believes that the greasy
layer consists of a deposit from the air, as opposed to an extrudate from the ground
itself.473 He writes that this grey layer is capable ‘greatly to retard, and often altogether to
prevent the drying of the colours that are laid on them’. For removal, he advises using
pumice powder with a cotton wool rag, then washing the canvas with a weak solution of
lead acetate. After the surface has dried, another treatment with pumice powder is
advised before the surface is ready for use. Templeton mentions that others use ‘pea meal
mixed with cold water’ to remove this layer.474 Burnet (1861) advises a treatment similar
to the one mentioned by Sully: to wash the surface of the ground with a little chalk and
water, ‘which removes grease, and makes the colour flow easily’.475 Blockx (1881)
recommends the use of soap water and a rigid brush, writing that simply rinsing with
water or turpentine essence does not suffice. After the panel or canvas has dried
thoroughly, wetting with a mixture of oil and turpentine oil will assure a good adhesion
between the paint and the preparatory layers.476 An anonymous author in the Technische
Mitteilungen (1891) advises to rub the surface of the stretched primed canvas with a clean
linen cloth to remove the ‘somewhat powdery particles’ that come off the preparatory
layers after stretching.477 Ellis (1897) advises wetting the surface, cleaning with either
water, turpentine or a brush and soap until ‘water will stick evenly to the surface all over’.
After cleaning, ‘a little fresh oil’ is applied to the canvas.478 Finally, chemist Church (1890)
advises to bleach yellowed grounds with blotting paper saturated with hydrogen
peroxide.479
Absorbent grounds receive pre-treatment as well. As will be discussed in Chapter 10,
sometimes an oil, glue or varnish layer is applied before use of an absorbent ground, both
to lower its absorbency and to facilitate spreading of the colours. Such layers can
apparently change the absorbency to a high degree. For instance Cawse (1840) writes that
by applying a ‘coat of light coloured drying oil’, which is ‘left to dry before it is used, the
ground will become an oil ground, like the canvases which are prepared at the artists’
colour shops’.480
A recipe provided by Field (1835) holds a special position. It concerns a remedy for badly
drying canvases. To solve this problem, Field tells his readers to sponge the ground surface
with a solution of lead acetate (‘sugar of lead’) in water before use.481
472

Hampel 1846: 22-3.
(Carlyle 1991 vol. 1: 279; Carlyle 2001: 205) mentions that in a later edition, (Templeton 1885: 18)
specifies the layer as ‘similar to that which may be observed on the glass of windows that have not recently
been cleaned’.
474
Templeton 1845: 13-14; Templeton 1849: 13-14.
475
Burnet 1861: 3.
476
Blockx 1881: 25-6.
477
Technisch Mitteilungen, nr. 112 1991: 8.
478
Ellis 1897: 186-7 in Carlyle 1991, vol 1: 281; Carlyle 2001: 206.
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Church 1890: 26.
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Cawse 1840: 20-1.
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Field 1835: 214.
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7.5

Concluding remarks

As described in the introduction to this chapter, the effect that artists intend to reach by
applying the preparatory layers in a certain manner is in some cases difficult to separate
from the effects of time and of former restoration treatments that are also observed
during the investigation of an aged painting. Information from written records
contemporary to a painting under investigation is extremely helpful, as it provides
indications of the tools employed for ground application and smoothing and in addition
also informs investigators about the considerations that steered the choice in techniques,
and about effects that artists may have intended to achieve.
The records of application and smoothing procedures that have been gathered and
analyzed in the present chapter provide an overview of the chronology in the use of tools
and techniques for the application of sizing and ground layers. While Carlyle (1991, 2001)
discussed the application methods described in British nineteenth century sources, similar
information from earlier sources and from a wider geography was not previously gathered
and analyzed.
This chapter demonstrates that the requirements placed on the support regarding texture
and thickness, do not seem to undergo strong changes throughout the period. For
instance the notion that aqueous layers on canvas need to be applied thinly to prevent
delamination is present in earlier recipes as well as more recent recipes. References to a
deliberate addition of texture that relates to the composition of the painting, however,
are not present in pre-nineteenth century recipes. While many of the tools described in
this chapter have been mentioned in previous research, the fact that a block of wood was
considered for smoothing preparatory layers, is new.
Application methods and layer thickness have, in the minds of the authors of recipe books,
an effect on the long-term stability of the preparatory system. This connection turns out
to be strong, authors discussing layer thickness, texture and smoothing in relation to the
adhesive properties of the ground. Chapter 10 focuses on authors’ advice regarding the
ageing and degradation of preparatory layers and returns to this topic.
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A ground colour cannot take away nor give talent: this is not the issue; it is
knowing whether this or that ground colour is harmful or favourable for the
artist and the lifetime of the painting.
Bouvier 18271

This chapter investigates the ground colours advised in the recipes, draws a comparison
between colours described for panel and canvas, and relates ground colour to the motives
of the author or artists’ techniques. Attention is given to the question whether historical
sources provide evidence if ground colour is related to the subject of a painting, and the
influence of commercial manufacture on ground colour is discussed. While the present
chapter focuses on the artists’ intent and on the colour of the fresh painting, the
consequences of ground pigmentation and colour on changes in the visual appearance of
aged paintings will be discussed in Paragraphs 10.3 and 10.4 of Chapter 10, which focuses
on the subject of the ageing of preparatory layers.
The fact that ground colour is considered important by many authors is evident from the
attention given to this subject throughout the period under consideration. As French
academist Oudry states in 1752: ‘it is by no means a trivial matter which tone should be
given to this ground’.2

8.1

General trends in ground colour, 1550-1900

Appendix 13 provides an overview of pigmentation of final ground layers in the recipes
studied for this dissertation. The last column describes ground colour. If only pigmentation
of the final layer is provided by a recipe, without a description of the resulting colour, an
estimated colour is entered between square brackets. Appendix 13 is the basis for Figures
8.2, 8.3 and 8.4, which give overviews of colour indications in North West European
recipes for canvas and panel grounds and of the much lower number of contemporary
South European recipes collected.

1
2

Bouvier 1827: 571-2
Oudry 1752: 108.
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Figure 8.1 Rubens executed this sketch of his daughter Clara on a middle grey ground.
The ground plays an important role in the composition, showing through not
only in the background, but also acting as a middle tone in the collar and
dress of the girl. It shines through in areas in the face, where it helps the
artist create a convincing transition between lighter and darker areas.

P.P. Rubens. Portrait of Clara Serena Rubens. c. 1616.
oil on canvas, mounted on panel. 37 x 27 cm (h x w)
Photograph © Liechtenstein. The Princely Collections, Vaduz–Vienna.
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Although a translation of ground pigmentation into coloured bars in a bar graph provides
only an approximation of the actual ground colour, the precise ratio of white to coloured
pigments and the exact colour tone of the pigment not being known, the bar graphs do
give a general impression of the types of ground colours advised by historical authors. The
bar graphs include a group of recipes that has been labelled ‘unspecified but coloured’ in
the legend. This category represents those recipes that do not contain precise colour
descriptions but do instruct to apply a coloured layer, for instance advising ‘colour’,3 ‘light
colour’, 4 a ‘coloured ground’5 or ‘colouring matter’.6
A comparison between the figures for panel and canvas grounds seems to indicate that
ground colours advised for canvas preparation are, in general, of a slightly darker tone
than contemporary panel grounds. During the seventeenth century, whitish grounds on
average represent circa 20% of canvas ground recipes, while almost 40% of panel grounds
have a whitish tone. During the second half of the eighteenth century and during the
nineteenth century, the percentage of panel ground recipes with a whitish tone is also
slightly higher in comparison to the percentage of light coloured canvas grounds. Reddish
or reddish brown grounds are mainly advised for canvas preparation. They re more
frequent in South European recipes (See Appendix 13).
The recipes provide no indication of the reason for the difference between canvas and
panel ground colour, this subject is simply not discussed. Van de Wetering (1997) offers a
plausible hypothesis, suggesting that the difference may result from the different origins
of both supports, panel painting being influenced by local Northern European tradition,
whereas techniques for painting on canvas have been imported and modified from Italian
examples.7 Chapter 4 discussed the general understanding that canvas painting is
introduced first in Italy and reaches Northern Europe later. The fact that reddish or redbrown grounds, which all seem related to South European recipes, mainly occur in recipes
for canvas preparation, strengthens Van de Wetering’s hypothesis.
As a general point, it does not seem in any way far-fetched to link the treatment of
supports to their origin. In fact, ground colour may not be the only difference between
panel and canvas grounds that can be linked to the origin of both supports. In Paragraph
5.3 the fact was discussed that starch or flour paste size layers and ground layers occur
almost exclusively in recipes for canvas paintings. In Paragraph 6.1 the hypothesis was put
forward that this may be the result of the traditional link between starch and textiles
(starching collars, napkins or other items of clothing).
Descriptions of the effect of ground pigmentation on the visual characteristics of a
painting are already evident in the late sixteenth century text of Armenini (1587). This
Italian author devotes much attention to the choice in ground colour. First he describes
two mixtures that he considers applicable: a mixture of lead white, massicot and an earth
pigment (‘terra di campana’), or of verdigris, white lead and umber. However, Armenini

3

Barrow 1735, vol 2: no page numbers, entry ‘painting on wood’; Dossie 1758: 204-5; Cawse 1840: 20-1, 26.
Simis 1801: 158.
5
Fielding 1839: 79-80.
6
Francis 1854: 70.
7
Van de Wetering discusses ground colour in the context of Rembrandt van Rijn. Van de Wetering 1997:
129.
4
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Figure 8.2
Ground colours for panel preparation 1575-1900 according to North West
European recipes
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Figure 8.3
Ground colours for canvas preparation 1600-1900 according to North West
European recipes
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whitish
Canvas ground colours according
to South European recipes

himself prefers a different mixture: a flesh-coloured ground consisting of lead white and a
little red, ground in ‘common varnish’ (‘vernice commune’). Armenini explains the role of
the varnish, ‘vernice commune’ in this mixture, saying that he prefers an imprimatura with
a large proportion of varnish compared to oil because it has a ‘certain brilliant quality due
colours placed upon it, especially the blues and reds, stand out well and do not change’.8
Most seventeenth century canvas preparation recipes advise greyish ground colours, next
to white and ochre, flesh coloured, orange or even brown and reddish grounds (see Figs.
8.2 and 8.3). Contemporary paintings show how especially the more strongly coloured
greyish, drab or brownish colours are sometimes not completely covered by subsequent
paint layers and thus enhance the unity and harmony of the painting, or demonstrate how
they are allowed to play a role in the final painting as a middle tone (Fig. 8.1). Some
painters employ darker preparatory layers. Through the application of cool tones as a
scumble over such darker, warmly coloured layers, optical blues and greys can be
achieved. Covered with a warm glaze, deep and intense dark colours are easily created.9
The figures demonstrate that from the late eighteenth century onwards a transition to
lighter ground colours is evident in North West European recipes. Whether a similar trend
is present in South Europe is difficult to establish on the basis of so few recipes available.
8

Armenini 1587(translation E. Olszewski 1977: 192): 124-5. Miedema and Meijer demonstrate that by the
beginning of the seventeenth century coloured preparatory layers are in regular use in both the Southern and
Northern Netherlands, next to (nearly) white, lead white containing oil-bound preparations. Miedema and
Meijer 1979.
9
Miedema and Meijer 1979; Koller 1984: 303; Hendy 1968: 267-8; De Behault 2010.
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A transition to lighter ground colours in nineteenth century British manuals for oil painting
was reported earlier by Carlyle (1991, 2001). The present dissertation shows that this
transition to lighter ground colours also takes place in other North West European
countries. In Chapter 10, the transition to lighter ground colours will be discussed in
relation to comments on the effect ground colour in aged paintings.
No recipes for white or whitish grounds are found that date from the first half of the
eighteenth century. This makes the first half of the eighteenth century the only period
when not a single recipe advised white as a base colour for painting. The significance of
this observation should however be balanced against the fact that relatively few recipes
appear to either have been written during this period or to have survived, while the
number of recipes for the preceding and following periods is much larger.10
Until the second half of the eighteenth century, brown or reddish ground colours are
mentioned mainly by Italian, Spanish and French authors. This seems to point towards a
geographical difference between ‘the North’ and ‘the South’. Northern European recipes
tend to mention yellowish, orange or greyish grounds for canvas.11 Warmly coloured
grounds appear more frequently in French, Italian and Spanish treatises, like the Volpato
manuscript of c. 1670, which advises potters’ earth, red earth and a little umber in linseed
oil.12 However during the second half of the eighteenth century, some Northern European
sources adopt the reddish or brownish grounds. Such colours all but disappear from the
stage in the nineteenth century.
Notwithstanding the importance attached to ground colour by a significant number of
sources, it should be noted that some recipes do not discuss ground colour at all. This is
the case both in seventeenth, eighteenth and nineteenth century recipes. For instance in a
recipe for a panel ground, De Mayerne (1620-44) just uses the term ‘oil priming’:
‘according to my opinion it would be better after the wood has been glued lightly to apply
with a knife or horn [spatula] a good and strong oil priming to fill the pores of the wood’,13
Chomel (1767) advises unspecified ‘oil priming’.14

8.2

Paint deposits in ground pigmentation

As noted in Chapter 6, several recipes ranging from the sixteenth to the early eighteenth
century, mention how painters make use of the deposits found at the bottom of their
brush rinsing jars for priming.15 Also the use of ashes previously employed to clean the
10

17 recipes from the period 1650-1699 and 42 for the period 1750-1799 against 7 recipes for the years 17001749.
11
Although reddish layers are described as first ground layers, to be covered with lead white based second
ground layers.
12
Volpato manuscript c. 1670 (In Merrifield 1849 (1999): 731).
13
De Mayerne 1620-44: 99.
14
Chomel 1767: 869. The Dutch 1743 edition and translation of Chomel advises a different layer build-up:
chalk and glue followed by an oil-based ground layer. Although the order of the sentences and the length of
both editions is similar, the wording is not an exact copy in other respects as well. Chomel 1743: 948.
15
Through instrumental eanalysis of Tintoretto’s painting Origin of the Milky Way (c. 1575-80) a ground was
found containing brown earth with particles of red lake, vermilion, smalt, azurite, malachite and ultramarine.
Based on the complicated mixture, the researchers suggest the use of palette scrapings or pigments settled at
the bottom of the brush rinsing jar. Dunkerton et al. 1999: 271. Martin 2008: 4 suggests the use of pigments
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grinding stone would lead to the inclusion of pigment deposits picked up from this
stone.16
Bate (1633) describes the rinsing glass for brushes as a glass half filled with oil in which the
brush is shaken until all pigment fall to the bottom. He writes: ‘you may use these settled
colours for to prime your cloth and boards’.17
Stalker and Parker (1688) provide detailed instructions for separating old paints from the
skins and dirt they usually contain so that they can be used in a primer:
[this colour] is made of the scrapings of their pots, the oldest skinny colours, and the
cleansing or filth of their pencils. All these being mixed grind very well, put them into a
canvas-bag that will hold a pint, sowed very strongly for this purpose. If the colour be too
dark, it may be alter’d by adding a little white-lead. Being securely inclosed and tied up,
press it between a pair of screws, such as apothecaries employ, now and then turning the
bag, until all the fine primer be squeezed out, which should be received into a gallipot, the
skins and filth that remain are useless, and may therefore be thrown away.18

The use of paint leftovers is apparently not without danger. Already the anonymous
French manuscript BnF Ms. Fr 640, dated c. 1580-1600, warns against the use of oil from
the rinsing jar for brushes, because it will make the colours sink in on account of the
presence of ‘corrosive’ pigments such as verdigris in the mixture.19 Eikelenberg (c. 16791704) also warns not to add too much pigment from the pencil tray or rinsing jar to a
ground layer (in his case containing umber, brown red, white), since it will make the
colours sink in.20 Spanish Palomino (1724) only advises an addition of old paint from brush
rinsing jars or palette scrapings for grounds that contain otherwise slow drying earth
pigments.21
The use of palette scrapings or deposits from the rinsing jar is not mentioned by any
authors more recent than those described above. A somewhat related practice is however
apparent in the Winsor & Newton manuscripts, whose recipes describe the use of ‘varnish
bottoms’, the deposit found at the bottom of varnish boiling vats, as ingredients in
preparatory layers.22

from the rinsing jar as well for De la Tour (1593-1652)’s La rixe des musiciens from the collection of the
Getty.
16
BnF Ms.Fr 640 c. 1580-1600: 57 perso 115
17
Bate 1633: 175. Noble et al. 2011 found complicated pigment mixtures in the ground of a Rembrandt
painting in the collection of the Mauritshuis. Similar mixtures were encountered in other Rembrandt pictures
painted in the 1660s. (Noble et al. 2011).
18
Stalker and Parker 1688: 54.
19
BnF Ms. Fr 640 c. 1580-1600: perso 8.
20
Eikelenberg 1679-1704: 385. British nineteenth century manuals discuss the influence of the state of
polymerisation of the oil on the sinking in of colours. Carlyle 1991, vol. 1: 297-8; Carlyle 2001: 217-8.
21
Palomino 1715, 1724, vol. 2 1724: 32-3.
22
For instance in W&N manuscript ‘Varnish book No. 2’ 1850-63: V2P376L01.
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8.3

Ground colour and subject

The influence of ground colour on the tonality of a painting and on the techniques
employed in subsequent layers is evident. However, whether artists made such deliberate
use of ground colour that they adjusted it to the subject they intended to represent, is less
certain. Whether there is a correlation between ground colour and subject is an important
question. Indeed, a number of authors indicate that ground colour can be related to the
subject of a painting.
According to De Mayerne’s notes, Abraham Latombé (1620-44), says that for landscape
painting the ground should have a brighter tone than for other subjects: ‘Pour faire
païsages que vostre imprimeure soit de couleur fort claire’.23 In another recipe, De
Mayerne notes that a ground consisting of lead white, a little umber and some smalt is
very beautiful for landscapes.24 ‘Let your primer be made lighter or darker according to
the picture you will paint’, is the advice issued in the ‘Art of painting in oyle’ (1664).25 And
indeed, in a 1677 notebook Charles Beale, husband of the British painter Mary Beale,
notes how a certain batch of priming that turned out too reddish and dark would be
suitable most for ‘mens pictures that are of pretty swarthy dark complexion’.26
The description of the creative process by which he arrives at this colour sheds an
interesting light on Beale’s studio practice:
There was some mistake in the color of this primer, for after I had mixt it, I found it to cast
so very much to a redish yallow that I thought fit to temper into it by guess neare half an
ounce of ordinary blew-black, & a little cullens earth. So that these 14 three-quarter
clothes are of a darker and more redish color then the other 16 that were primed.27

This quote is of particular importance, since it shows clearly how differences in ground
colour may not always be the result of a conscious choice, but can simply be the result of a
‘mistake’. It is not unlikely that also in some other cases, differences in ground colour, for
instance between pendant paintings, may be attributed to similar ‘difficulties’.
An interesting connection between Beale’s account and actual painting practice may be
found in the fact that the analysis of the preparatory layers of two series of pendant
portraits, one series by Caspar Netscher and the other by George van der Mijn, has shown
that in both cases the artist used a lighter ground colour for the female than for the male
portrait.28 There is no reason to assume that Netscher and Van der Mijn made mistakes.
Both Beale’s account and these paintings demonstrate that depending on the complexion
of the sitter, the artist may employ a different ground colour.

23

De Mayerne 1620-44: 11.
De Mayerne 1620-44: 96.
25
‘Art of painting in oyle by the life’ 1664: 94-6.
26
Beale 1677: f 56 v (transcribed inTalley 1981: 287).
27
Beale 1677: f 56 v (transcribed inTalley 1981: 287).
28
Noble 2004: 331.
24
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It should be said, that preparing the same colour with different batches of pigment is very
difficult. Even when the same pigments are available, finding exactly the same mixture
when mixing by volume or by handfulls, is challenging. This is evident from
reconstructions for the HART Project.29 Notwithstanding this fact, there are other
historical quotes that demonstrate that a conscious choice cannot be ruled out:
Wilhelmus Beurs (1692) advises a cooler tinted ground, pigmented with lead white and
black, for landscapes, whereas for other subjects a slightly warmer colour should be used,
a mixture of lead white and raw umber.30 The Wiltschut manuscript (c. 1701) also advises
against grounds of a brownish hue for landscape painting. The author explains that
although brown grounds may be suited to the more warmly coloured foregrounds, they
mismatch the lighter tonality of receding areas in a landscape. The Wiltschut manuscript
therefore advises a lighter base tone underneath the receding landscape. This, the author
says, will make the landscape ‘soft and sweet’. How such a ground is executed precisely,
whether it is not so much a ground as a first lay-in of the main forms and areas in the
landscape, is not entirely clear from the description.31
In the description of flower still lives, the Wiltschut manuscript discusses how the ground
colour influences later stages in the painting process. First the author provides some
general directions:
The best priming is [made] with lead white, blue black, and brown ochre; and must not be
too brown, a light pinkish colour that has been mixed [‘gepromuert’] long, or with blue
black, chalk, white and a little brown red and ochre, depending on the subjects you wish to
paint, the latter is good for painting flowers, if a little ultramarine or black is added.32

Then the manuscript proceeds to flower painting: in order to paint flowers, sometimes a
local underpaint is required, which the author calls a ‘plack’ (‘slice’). Application of a
‘plack’ can be necessary in particular for flowers executed with less opaque pigments such
as red lake or smalt. Whether or not such local underpaints are to be applied depends on
the ground colour: a brownish priming will remain visible through smalt-containing
passages and therefore requires blocking out with a white ‘plack’. If, however, the ground
has a light tone, just the smalt will suffice to paint the flower and no local underpaint will
be needed.33
De Lairesse (1707) discusses ground colour at length and relates ground colour to the
scale and style of a painting. In his Schilderboek, he draws a lengthy comparison between
the style of painters specialized in large and boldly executed paintings, and painters of
smaller subjects with a ‘weak’ style. According to De Lairesse, the painters with the ‘bold’
style only know how to paint in strong and glowing colours, also in the details, while the
painters with the ‘weak’ style in contrast do not adapt their style to a more bold manner
when painting larger subjects. De Lairesse advises painters from both groups to learn to
29

Personal communication Carlyle. January 2013.
Beurs 1692: 19-20.
31
Wiltschut manuscript c.1701: 32.
32
Wiltschut manuscript 1701: 27-8.
33
Wiltschut manuscript 1701: 27-8.
30
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employ the other’s manner, as they will produce more natural looking paintings with
convincing perspective when they master both techniques.
De Lairesse offers interesting advice to both groups of painters, which involves ground
colour: the painter that needs to practice painting smaller and ‘weaker’, should try
painting on a light grey ground. The painter having to practice a bold manner must paint
on a dark and ‘glowing’ ground. De Lairesse believes that on a warmly coloured, dark
ground, the painter will have no other choice but to use glowing and stronger colours in
order to overcome the ground colour.34
De Lairesse includes an anecdote that illustrates the importance of ground colour. It
concerns an assignment for four ceiling paintings, for which he received three canvases
prepared with a pearl coloured ground and one with ‘only a priming’, not with the lighter
ground. After having completed the ‘deadcolouring’ stage, he noticed a difference
between the shadows, which were darker and more glowing in the painting without the
light ground. As a consequence, he had great trouble matching all paintings in the
retouching phase. De Lairesse concludes that ‘this taught me that the priming of a panel
or canvas can be deceptive and bring us in a position where we do not want to be, either
too far away or too close’.35
De Lairesse continues by explaining that for ‘clear’ landscapes, a pearl toned priming
should be used, and for rooms and other interiors, a priming with umber. For candlelight,
night scenes and spectres a ground of Cologne earth, umber and black is best suited.
Depending on the exact circumstances to be painted, each of these three colours can be
slightly modified, a little more blue for a larger sky, the ground more bright and glowing
depending on whether the artist wishes to depict sunlight or not, the colour of night
scenes dependent on the amount of light and darker if the painting has a larger size.36
No other eighteenth or nineteenth century authors give such specific advice about ground
colours for different subjects. Instead, they discuss the relation between subject and
ground colour in more general terms, only indicating the fact that a colour can be chosen
to suit a topic.
De Montabert (1829) writes that although one tone may suit a particular subject, it might
be a mismatch for another topic, but refrains from giving examples.37 Field writes in his
1835 treatise: ‘as the best [ground colour] must depend upon varying circumstances,
there can be no tint suited to every case’. Field advises painters to match the ground
colour to the highlights and the middle tone they intend to use in their paintings and to
choose a ground colour that is suitable to those tones. This is an important comment, as it
results in the artist deciding on the ground colour, not the professional manufacturer.
However from this it does not follow that artists prepare their own supports, since they
can order canvas of a particular tone, choose between colours commercially available or
can modify existing grounds by applying an additional layer.38 Besides, the advice does not
34

De Lairesse 1707 (edition 1712): 329.
De Lairesse 1707, translated by De Vries 2011: page 330 on the CD.
36
De Lairesse 1707 (edition 1712): 330. De Lairesse continues with a discussion on local underpainting in
different tones, depending on the area of the painting, and advises similar colours for those local underpaints.
De Lairesse 1707 (edition 1712): 331.
37
De Montabert 1829, vol. 9: 179-80.
38
See Chapter 10.
35
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always result in a markedly coloured ground. In general, Field considers white a very good
ground colour. He recommends white on the basis that ‘nature generally colours upon a
white ground, and works entirely with transparent colours, hence the purity and
splendour of her colouring’.39
In historical recipes for preparatory layers, no evidence is found for the selection of
colours that would form a deliberate contrast with the colour to be applied in subsequent
layers. Although constrasting colours are seen in the underlayers of for instance
seventeenth century flower paintings40 and although nineteenth century British manuals
for oil painting discuss local underpaintings in contrasting colours,41 this practice does not
seem to extend itself to preparatory layers that are applied over the whole surface of the
support. This is not surprising, since the tones employed during the painting stage are
different in every location of the painting, therefore a single constrating underlayer would
be impossible to choose.

8.4

The transition to lighter ground colours in the late eighteenth century

As stated earlier, lighter ground colours gain importance in late eighteenth century and
nineteenth century recipes. The overviews of ground colours in Figures 8.1 and 8.2 show a
slow transition to paler ground colours in recipes that date from the late eighteenth
century onwards. Although recipes for greyish or brownish ground layers continue to
appear every now and then until quite late in the nineteenth century, their frequency
diminishes in favour of recipes that advised light hues such as light yellow, light pink or
light grey.42
From the seventeenth century onwards, authors link ground colour to the long-term
stability of the colours employed in oil painting. The fact that pronounced ground colours
and discolouration of aged paintings are linked in the sources, suggests that this notion
plays a role in the transition to light ground colours. Chapter 10, focusing on the influence
of preparatory layers on the long-term stability of ageing paintings, devotes a section to
this phenomenon and looks in detail at the theories developed by authors that describe
the influence of ground colour on long-term stability.
While a number of late eighteenth century authors describe light ground colours (Figs. 8.2
and 8.3), some sources continue to prescribe stronger colours. The Practical treatise
(1795) provides somewhat contradictory colour advice. The anonymous author advises a
greyish colour made from peach-stone black and white, advice the author says to have
taken from the late Mr. George Robertson, a landscape painter. On such a ground ‘the
picture will be fresh and without change to the last’.43 Earlier in his treatise, the author
39

Field 1835: 385-6.
See for instance Wallert et al. 1999.
41
Carlyle 1991, vol. 1: 275, Carlyle 2001: 200-201.
42
Interestingly, a comparison with contemporary grounds for house painting shows that simultaneously with
the transition to lighter grounds in easel painting, also in house painting darker grounds (tinted with earth
pigments) are abandoned for lighter, lead white based grounds. Bristow 1996: 98-101.
43
This comment is repeated by the anonymous Compendium of 1808: 218. Practical Treatise 1795: 207-8.
Carlyle 1991: 247-8 links the information on the permanence of this ground with a later comment in Field,
which reads that ‘all carbonaceous blacks’have ‘a preserving influence on the colour’ for two reasons, ‘ the
40
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includes a recipes from Bardwell (1756), on which the Practical Treatise is based, that
states that landscapes should be painted on a tanned-leather colour, made from brown
ochre, white and light-red. Such a colour, he writes, will provide ‘a warmth to the shadow
colours, and is very agreeable and proper for glazing’.44 Hodson and Dougall (1805) copy
this advice, although earlier in their treatise they state that it ‘is not of any great
consequence what particular tint it [the ground] is formed of, provided it is rather light
than dark’.45

8.5

Ground colours in nineteenth century recipe books

While approximately half of the nineteenth century recipes for ground preparation advise
whitish grounds, (light) yellowish or ochre toned grounds, as well as flesh colour are also
mentioned. Two canvas preparation recipes from the first half of the century advise
reddish grounds and light brown appears in five recipes for panel preparation and a single
recipe for canvas preparation.
Craig (1821) prefers light ground colours. His comparison of paintings executed on white
grounds with paintings on darker, warmly coloured oil grounds, makes him conclude that
only white or almost white grounds should be used. He writes: ‘a white ground is of great
importance in painting’. ‘Your works in oil-colours should be always executed on a white
ground, and the more thinly you paint them, the longer they will continue nearly of the
colour they appear when first painted’.46
Carlyle’s (1991, 2001) comparison of two editions of Pinnock’s Catachism provides further
support for the theory that lighter colours gain popularity. In the 1820 edition, Pinnock
repeats Bardwell’s advice to use a ‘tanned leather-colour’, whereas the 1840 edition of his
book advises to use a ‘cream coloured cloth’, made with white and yellow ochre.47
Although Chapter 10 demonstrates that many authors consider white or whitish grounds a
wise choice because of the ageing characteristics, the fact may be that in practice these
colours do not suit the techniques of some artists or do not match the aesthetical values
the artists aim for. Coloured grounds are still described by nineteenth century authors,
although dark brown or reddish ground colours all but disappear from the recipes. Bouvier
(1827) writes that his preferred ground colour is a light, golden orange tone. This colour
he describes as ‘full of light, not obtrusive neither cold’. Everything painted on such a
ground will be ‘harmonious and warm’. White and grey grounds Bouvier considers too
cold. He says that everything painted on top is as cold as watercolour painting, ‘but
bleaching power of carbon’ and ‘the neutralizing and contrasting power of black and white’. Field 1835: 180
in Carlyle 1991, vol. 1: 248; Carlyle 2001: 177.
44
This line is also repeated by Clarke and Dougall 1817: 380. Practical Treatise 1795: 158. The contradictory
advice is explained by the fact that the Practical Treatise is partially based on Bardwell (1756). Bardwell’s
publication contains the advice for a tanned-leather ground. Bardwell 1756: 36. The passage on peach-stone
black however, is not copied from Bardwell. As stated in the treatise, it is taken from a Mr. Roberson.
45
Hodson and Dougall 1805: 168, 244.
46
Craig 1821: 116-20, 426.
47
Carlyle 1991, vol. 1: 248; Carlyle 2001: 177. Carlyle compares the 1825 edition, p. 45, with the 1840
edition. The present research consults the 1820 edition of Pinnock, which also contains the advice to paint on
a tanned-leather ground. Pinnock 1820: 41.
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without the same quality’.48 Several other sources express a preference for warm, rich
ground colours instead of white or greyish colours, for instance Fielding (1839). Fielding is
not against the use of white grounds, but feels that ‘if any other than white should be
thought necessary that ground should be of a warm and light colour, like cream, light red,
yellow, pale orange or tan’. He particularly dislikes ‘lead’ [grey] or green grounds, which in
his view will prevent the painter from painting ‘any thing of life or warmth’.49
Edwards (1856) is in favour of white grounds, but does acknowledge the cool overall effect
such a ground can create. He recognises this problem but writes that he does not consider
this worrying, since every white becomes yellowish with ageing when mixed with oil. This
would warm the cool tone and thus take care of the problem.50
It is interesting to note that, like De Piles (1684),51 Edwards makes a distinction between
the ground colour best used by beginner artists and by more advanced painters. Although
he generally prefers white or pale, cream coloured grounds because of their beneficial
effect on the long term stability of a painting, he feels that painting on a white ground
might be difficult for beginners, resulting in ‘coldness and poverty of expression’.
Therefore he advises ‘the usual light stone drab that is given to canvas, for it furnishes him
[=the novice painter] with a middle tint or tone to start from, which, when visible in
shadows and middle tints, has not the raw chalkiness shewn under similar circumstances
on an unskilfully or imperfectly covered white ground’.52
Ellis (1883) provides a practical argument against the use of very white grounds for
outdoor painting. He explains that ‘the glare of the white canvas out of doors is very
disturbing to the eye’. To sketch from nature, Ellis advises a single, pale grey single primed
canvas.53
Artist Mangold in the 1895 Technische Mitteilungen advises to use a warm, light tone,
because ‘later on this is beneficial both to the colours and for the conservation of the
painting’.54 While reddish grounds are no longer advised in the late nineteenth century,
the Technische Mitteilungen contain a sequence of articles that present different
viewpoints about the effect of reddish grounds in aged paintings, which some authors feel
is exaggerated.55
Carlyle (1991, 2001) discussed advice in British nineteenth century recipe books to apply a
‘toning underlayer’ or ‘wash’ over the ground, in some cases on top of the underdrawing
or sketch. Both watercolour and oil are advised as binding media for such toning layers.56
48

Bouvier 1827: 571-2.
Fielding 1839: 26.
50
Edwards 1856: 17-8.
51
De Piles 1684: 62-3.
52
Edwards 1856: 17-18.
53
Ellis 1883: 42. As an appendix to his book, Elllis includes recipes taken from the book of Blockx (1881).
One of these recipes explains that a canvas or a panel should be prepared with a white ground made from
white lead mixed with linseed oil or poppy oil. (Ellis 1883: 146) Ellis does not comment on these recipes and
it is not clear why he includes information contradicting his own advice.
54
Technische Mitteilungen, nr. 20 (1895): 1-2.
55
See Paragraph 10.3
56
Carlyle 1991, vol. 1: 285-6; Carlyle 2001: 209-10.
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Haaf’s archival research on preprimed canvas (1987) shows that preprimed canvases with
tinted grounds are available at least until the last quarter of the nineteenth century;57 also
Carlyle (1991, 2001)58 describes the availability of coloured grounds until late in the
nineteenth century and Callen (2000) discusses the availability of yellow and grey grounds
in late nineteenth century Paris.59
An 1897 Winsor & Newton catalogue mentions ‘Winton shaded art panels’ in ‘green, rose,
azure, brown and grey’, next to white millboards. No indication for the colour of prepared
canvas is provided in the catalogue.60 The majority of recipes from the Winsor & Newton
manuscripts mention no pigment additions,61 however an 1843 recipe for an ‘oil panel
colour’ describes the use of ‘YellO’, and ‘as much as may be required’ of Venetian red and
burnt umber.62 An 1847 recipe for an absorbent canvas ground includes umber with lead
white and fillers in the list of ingredients.63
Reconstructions by Carlyle et al. (2008a) of grounds used by Vincent Van Gogh
demonstrate that the use of unprocessed chalk in grounds with an oil binder may result in
a beige tone, and even animal glue bound chalk-based grounds made with unprocessed
chalk from a French mine have a beige tone, different from the bright white chalk and glue
layers created with modern painting materials.64 A reconstruction of an 1871 Winsor &
Newton recipe for canvas preparation that contains oil paint with varnish and siccatives,
does not result in a stark white ground either, on account of these somewhat coloured
ingredients.65

8.6

Concluding remarks

The colour of the final layer of the preparatory system, which is often a ground layer, is a
topic of discussion throughout the period under investigation. The present chapter
demonstrated that historical authors approach this topic from different angles: in relation
to the painting techniques employed in subsequent layers but also linked to the stability
of paintings upon ageing, while some authors discuss colour from a historical perpective.
Artists and theorists seem to have held clear views on the ideal colour and place colour in
theoretical frameworks. However, other descriptions in recipe books show a more
practically oriented side of colour: the use of pigment deposits to tone (and dry) painting
grounds, the manner in which artists like Beale find use for acccidentally incorrectly
coloured grounds, and the description of procedures at the Winsor & Newton factory.

57

Haaf 1987: 53.
Carlyle 1991, vol. 1: 256; Carlyle 2001: 177-9.
59
Callen 2001: 66-7.
60
Wholesale Catalogue, London: Winsor & Newton limited, n.d. [1897]: 98-105.
http://www.winsornewton.com/resource-centre/historic-catalogues. Accessed 13-9-2013.
61
See Appendix 16.
62
W&N manuscript Om Gath No 01, 1838-44: 01P018L01.
63
W&N manuscript ‘P.09’ 1844-93: 9PP117L06.
64
Carlyle et al. 2008a: 114.
65
W&N manuscript ‘P8’, 1840-1878, recipe date 1871: P8P018AL01. The reconstructions of this ground
reported on in Carlyle et al. 2008a result in a warm yellowish ground, even though no coloured pigments are
added.
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They all represent a practical, down-to-earth attitude towards colour, which fits well with
the image of the painter or manufacturer at work inside his workshop.
Evidence from painting investigations shows that in the daily life of painters, compromises
were made regarding ground colour. Roy (1999) and Van Eikema Hommes (2012) both
investigated seventeenth century canvas paintings whose formats were extended during
painting. Roy’s investigation of Rubens’s Peace and war (1629-30) found a central canvas
with a warm mid-grey brown tone and an extension primed with a grey ground. 66 Van
Eikema Hommes’s investigation of an ensemble of five large canvas paintings by
Ferdinand Bol for an Utrecht canal house (1660-1663) not only demonstrated the use of
differently coloured grounds for the different canvases within the ensemble, but shows
that even within a single canvas, extensions of different colours were tolerated. For
instance in the painting of Aeneas receiving a new set of armour from Venus, the central
canvas has a beige coloured ground, the extension to the top is primed with a warm
brownish ground and the extension to the left with a more purplish, very dark preparatory
layer. The fact that Bol was aware of the colour difference is evident from Van Eikema
Hommes’s analysis of the artist’s technique in different areas. She concludes that
depending on the tone of the ground, its colour played a different role in the finished
painting.67
These are two examples of a discrepancy between the ideal situation where the painting is
executed on a uniform basetone and the actual practice of the artist, which at times is
more pragmatic than suspected on the basis of art theoretical manuals.68 Compromises
such as described here hardly feature at all in written texts on the subject of ground
colour. De Lairesse’s account of difficulties in matching canvases with a different ground is
the only example found so far. This demonstrates the limitations of text-based research
into the subject. Real life may be more capricious than authors dare describe.

66

Roy 1999b: 89-95.
Van Eikema Hommes 2012: 55-67
68
Talley and Groen 1975 compared Thomas Bardwell’s treatise to his painting technique and concluded that
his paintings did follow the techniques he describes, but were generally less complicated.
67

217

Figure 9.1 Page 13 from an 1897 catalogue of London based supplier of
artists materials Winsor & Newton.
Photograph © ColArt International Holdings Ltd
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Canvas is now generally used for painting in oil. It is kept at the artist's
colourman's ready primed, of various widths, and but a few hours notice is
required to fix it on a frame of any dimensions.
Reeves and sons’ amateurs’ and artists’ companion (1852)1

What do the authors of historical recipe books reveal about the role of commercial ground
preparation, and which aspects attract their attention? These are questions that are
addressed in the present chapter. While some previous studies include information about
the role of commercially prepared supports,2 a general overview of comments in historical
sources on the role of commercial ground preparation has not been provided by previous
research.
Understanding the role of commercial suppliers helps to evaluate the freedom – or
possibly lack of freedom – of artists to influence the material characteristics of their
primed support. As the materials and colour of the preparatory system can influence the
subsequent technique employed in a painting, knowledge of the role of commercial
suppliers helps to further our understanding of choices made by artists during the paint
application stage. These choices can contribute to the preservation or degradation of the
painting.
As the present chapter will demonstrate, relations between commercial suppliers and
artists were not always without strain. Some artists (or authors) wrote that commercial
suppliers are more interested in their profit than in supplying a stable, lasting support.
Discussions on this topic reveal important information about the factors influencing
ground stability and ageing.

9.1

Documentary evidence for the existence of professional primers

Although we might expect that in the sixteenth century artists generally relied on their
own workshop for the preparation of their supports, documentary evidence demonstrates
that this was not necessarily the case. Abraham (1989) discusses a letter by Dürer, who
writes in 1507 that he will send a panel to the ‘preparer’ (‘Zubereiter’) in order to have it
covered with the ground.

1

Reeves and sons’ amateurs’ and artists’ companion 1852: 50
For instance Kirby 1999, Abraham 1989, Duggen 1994, Carlyle 1991 and 2001, Callen 2000, Henny 2000,
Hendriks and Geldof 2005
2
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Abraham also found evidence in the Haarlem archives of payments for the preparation of
five canvases by a professional primer and mentions the fact that in the seventeenth
century in Haarlem, professional primers were included amongst the members of the guild
of St Luke.3 Nearly all canvases used for the large ensemble at the Oranjezaal in Paleis
Huis ten Bosch (1648-52), in which twelve Flemish and Northern Netherlandish painters
were involved, were ordered centrally from a professional primer active in Haarlem,
François Oliviers. Details on the agreement with the primer have survived in a contract.4
By the seventeenth century, the existence of professional primers and dealers in art
materials is also recorded in other Dutch cities, as well as in England and in Italy.5 Around
this time, standardisation with regard to canvas and panel dimensions is documented in
North European countries.6
Research by Bruquetas-Galán (2002) discusses the activities of professional primers in
seventeenth century Spain. Here, some less successful painters made money by priming
supports for other painters, sometimes with such frequency that by the middle of the
seventeenth century they were called ‘asparejadores de lienzo’, which translates freely as
‘linen preparers’.7
Although for ensembles, central ordering of ready primed supports of a similar colour
seems logical, this was not necessarily always the case. The canvases of the Rosenborg
series in Copenhagen (1618-24) are executed on four differently coloured types of
grounds: dark red, orange-brown, light coloured or dark and more course reddish
preparations.8 The difference in preparation method suggests that the canvases were not
centrally primed and then handed out to the different painters, as was the case in the
Oranjezaal. In some cases, like the chamber painted by Ferdinand Bol for the
Nieuwegracht 6 in Utrecht, a difference in the grounds employed within a series of
canvases can be related to a gradual development of the concept.9 For the Rosenborg
series, researchers did not find any indications that the concept developed gradually.

3

Abraham 1989: 31-2. Abraham comments on the interesting fact that the five canvases were primed by a
‘stoffeerder’. The profession of ‘stoffeerder’ is associated to the decoration of carved statues. (See Vandamme
1982: 85-6 and Truyen 2000: 88)
4
Van Loon et al. 2006: 218-19; Van Gelder 1948-49: 121-2. Unfortunately, no further details are known
about Oliviers.
5
Henny 2000, Kirby 1999: 27; Haaf 1987: 7; Wallert et al. 1999: 11, Hendriks 2006:77; Van de Wetering
1997: 22.
6
See Wadum 1998: 160, Kirby 1999: 20 and Streeton and Wadum 2012: 95 about standardization of panel
formats and Bruyn 1979, Van de Wetering 1997: 126, 303-4, note 88 and Kirby 1999: 23-6 for a discussion of
standard loom widths and standardization in canvas sizes in the seventeenth century South and North
Netherlands.
7
Bruquetas-Galán 2002: 314.
8
Although paintings in the Rosenborg series are, as Haack Christensen writes, ‘a single commissioned
decorative scheme’, four different ground colours are found on the fifteen paintings, all executed on flax
canvases: dark red, orange-brown, light coloured, dark and more course red grounds. It is thought that
pigments were supplied by the Royal Painting Material Stores. Haack Christensen 2011b: 153-5.
9
See Van Eikema Hommes 2012, discussed in Paragraph 8.7 of this dissertation.
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9.2 Evidence for the existence of professional primers in historical recipe
books
Seventeenth century sources in England, Italy and in France allude to the use of canvases
which are primed professionally10 and certainly the anonymous British Excellency of the
pen and pencil of 1668 suggests the widespread use of ready-made canvas:
I could teach you how to prime it [the canvas], but it is a moiling work, and besides, it may
be bought ready primed cheaper and better than you can do it your self. Few painters
(though all can do it) prime it themselves, but buy it ready done.11

Whether professional priming inevitably leads to standardisation during the seventeenth
century, may be disputed. The case of the ‘asparejadores de lienzo’, described above,
shows that the distance between professional primers and artists was sometimes still very
short.
Instrumental analysis of the pigments and binding media employed by a number of
travelling artists shows that these artists used local materials and painted on supports
prepared according to local tradition. Adaptation to local customs is noted for instance in
studies on the works of Peter Paul Rubens, who frequently employed reddish grounds
while travelling in Italy, while the canvases he produced in Flanders are usually prepared
with a double ground similar in layer build-up and composition to those used by other
Antwerp artists.12 Similar adaptations to local materials and customs have been reported
from within the oeuvre of Van Scorel, Van Dyck, Poussin and Sweerts.13 Whether these
examples can be explained by the purchase of ready-primed supports by these artists, if
they employed professional (local) primers or if they themselves were influenced by local
tradition when they prepared canvases themselves, is unfortunatly not certain.

9.3

Artist-primed canvas

Despite the existence of professional primers, Chapter 5 has demonstrated that authors
continue to provide recipes for preparatory layers until the end of the period under
consideration. This suggests that at least some artists applied their own preparations.
Indeed, documentary evidence supports this assumption. Spanish ordinances, written
between 1619 and 1620, explain that amongst the first things that painting pupils learn is
grinding the colours and preparing supports for painting.14 Frenchman Lebrun (1635)
writes that priming ‘is the work of the boy’, a young apprentice inside the studio.15
Palomino (1724) has a more distant relationship with the preparation of supports for
10

Symonds c. 1650-2: 102v describes commercial canvas priming in London, in Purpoole Lane; Volpato c.
1670 (transcribed in Merrifield 1849 (1999): 729) discusses the quality of ready-primed canvas in Ítaly;
French de Piles 1684: 62-3 writes about commercially primed canvas.
11
Excellency of the pen and pencil 1668: 92.
12
Van Hout (unpublished) 2005: 183.
13
Duval 1994 (on Poussin); Roy 1999a: 50 (on Van Dyck); Wallert and De Ridder 2002: 39 (on Sweerts);
Kirby 2011: 56 (on Van Scorel).
14
‘Ordonanzas de los doradores madrileños y pleito con los pintores’, AHN, Consejos, leg.24.783, transcribed
in Bruquetas-Galán 2002: 314, 488.
15
Lebrun 1635 (transcribed in Merrifield 1849 (1999): 770,772).
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painting, writing that the artist should know how canvas is prepared so he can order it
properly.16 Even though the artist does not apply the ground himself in this case, this
source does provide proof of the close relationship that still exists between artist and
supplier.
A reason for artists to keep a keen interest in the preparation of their supports is provided
by the Volpato manuscript (c. 1670) in which it is stated that some shops sell bad quality
canvas. In the view of the anonymous author, this applies in particular to canvases
prepared with flour paste.17
A number of more recent recipe books provide a second reason for recipe writing to
continue at a time when prepared supports are produced commercially. These books,
dating from the eighteenth and nineteenth century, identify their intended audiences as
artists who live in the country, far away from the city. Such artists would by their location
be obliged to to learn to paint as an autodidact and to prepare their own materials, with
only books to guide them. Although Spanish Hidalgo (1693) is the only seventeenth
century author who defines his audience as consisting of those who do not have any other
source of information available, it is apparent that similar motives drive other authors. As
much is evident in, for instance, the introduction of the treatise by Dutens, published in
1779, who proclaims to be writing for ‘citoyens’ living far from the big cities, or much
later, when Dietrich (1871) explains that he writes for ‘gifted dilletants, who lack the
opportunity, to be taught by greater artists’.18 The fact that many of the recipe books
discussed in this thesis know several editions and some translations as well, as evidenced
in Appendix 2, demonstrates that there is a market for books that include recipes for the
preparation of painting materials throughout the period. Some nineteenth century
sources discuss how artists may modify commercially prepared supports. This is a third
reason for authors to continue providng recipes. Commercially available grounds did not
always suit the particular wishes of the artist regarding colour, texture or absorbent
qualities (see Paragraph 9.5).
Callen (2000) in her study of French impressionist materials writes that the nineteenth
century industrial revolution results in an increased distance between producer and user
of painting materials, while the production scale of painting materials increases. She
mentions mechanised grinding in particular as a development that allows for increased
paint production.19
Archival research of commercial alamanacs and annuaires de commerce by Roth-Meyer
(2010) on the subject of nineteenth century colourmen active in Paris provides insight on
the characteristics of colourmen in such a large city. She finds evidence for the activity of a
large number of smaller entrepeneurs who sell artists’ supplies, often as small family
businesses. The activities of these commercial manufacturers are manifold: they sell
artists supplies and tools, restore paintings, some manufacturers are active as editors or
16

Palomino 1715, 1724, vol. 2 1724: 34-5.
Volpato c. 1670 (transcribed in Merrifield 1849 (1999):729-731). Instead, the Volpato manuscript advises a
preparation consisting of an animal glue size layer followed by two layers of earth (‘terra da bocali’) in
linseed oil.
18
Dietrich 1871: 1.
19
Callen 2000: 4.
17
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publishers of manuals on oil painting, and the more well established play a role as jurors in
expositions universelles.20 Whether this situation is exemplary for commercial
manufacture in other large European cities is a question for future research. Certainly the
Winsor & Newton archive manuscripts, the topic of Paragraph 9.6 below, demonstrate a
close relationship with artists. While standard sized supports with different types of
priming were offered, orders for individual painters were still taken.21 The Winsor &
Newton archive manuscripts furthermore document experiments leading towards the
introduction of new materials, and shows an interest in a wide range of subjects related to
paintings, including their restoration.22
Callen links the expansion of the market for painting materials that takes place during the
nineteenth century in part to the emergence of a new type of ‘artist’: the amateur painter.
She describes the evolution of the middle class, who in the early nineteenth century find
themselves with more leisure time at their disposal, look upward in society for inspiration
and adopt painting as a past-time.23 Although some authors consider oil painting a messy
business, the number of recipes published for the ‘amateur’ suggests that oil painting is
indeed taken up by many of them. Quoting from the anonymous Elegant arts for Ladies
[1856]:
many ladies are prejudiced against painting in oils; they think it difficult, dirty, and
unhealthy. As to its difficulty, it is nearly as simple, and far more easy to correct when a
mistake is made, than watercolour drawing; for while the latter requires the greatest care
to keep the lights untouched with the brush, in oils they are laid on, and may be extended
and altered at pleasure, or the picture entirely painted out and begun afresh. … As to its
being a dirty employment, the reader must consider it is now very different from what it
was fifty years ago. There are now so many beautiful contrivances for neatness and
expedition, so many things made ready for the artist’s hand, which formerly he had to
prepare himself, that he has now a comparatively easy task.24

Indeed, the introduction of several new, easily transportable supports, as well as that of
the collapsible paint tube, may have played a role in making oil painting more attractive to
amateurs.25 Also the convenience of commercially primed canvases draw attention from
nineteenth century authors. In 1845, Osborn writes:
canvas is sold at so much the square foot; that which is twilled, or ticking as it is otherwise
called, costing fifty per-cent more than the plain. It is kept, ready-primed, in rolls of various
width, at the colormen's, who need but a few hours notice to cut it and distend it on the
20

Roth-Meyer 2010.
Similar relationships between colourman Roberson and his customers were discussed by Carlyle. See
Carlyle 1991, vol. 1: 363 and Carlyle 2001: 271.
22
For a reference to restoration, see W&N manuscript ‘29’, 1871-2: 29P009L01.
23
Callen 2000: 4.
24
Elegant arts for Ladies [1856]: 86
25
Callen 2000: 4.
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frame to any proportion that may be desired. There are however certain sizes which have
obtained for many years among artists, especially for portrait-painting, and these are
always kept on hand at the shops, ready-mounted on the frames, or stretchers.26

Besides convenience, production costs may have played a role in the adaption of readyprimed canvas. According to the Susse brothers (1845), commercially prepared canvas is
usually cheaper than self-prepared grounds.27
Some of the new, ready-primed supports, such as Academy boards, canvas boards and oil
sketching paper, are considered highly suitable for outdoor painting. The Elegant arts for
ladies (1856) describes their availability and qualities, convenient for amateurs interested
in oil painting:
the prepared millboards for painting on, are of all sizes, from 6 inches by 8, to 24 by 20,
and the prices are from sixpence to three shillings each. Academy boards are similar, but
thinner and cheaper, and may easily be cut to what size you like. Oil sketching paper
(which is only drawing-paper covered with two or three coats of paint) is cheaper still, and
for first trials is very useful. It must be fastened with drawing-pins to a board when used,
or if a very small sketch, it may merely rest on a board or a book. We prefer these boards
to canvas, which is dear, and requires to be put on a stretching frame.28

Notwithstanding the praise for these new, probably cheaper supports,29 canvas remains
the support most advised for finished paintings during the nineteenth century, especially
for professional painters.30

9.4

The quality of commercially primed canvas

No seventeenth or early eighteenth century authors complain about the uality of
commercially available supports. However, in the middle of the eighteenth century,
Englishman Robert Dossie (1758) expresses concerns about their quality. He writes:
the pieces of canvas prepared by proper primings, are then by painters called cloths. But
these cloths, though they are dispensed with in general, because painters think it too
26

Osborn and Bouvier 1845: 114. See Carlyle 1991, vol. 1: 255 and Carlyle 1991, vol. 2: 314-6, Carlyle 2001:
185,447-9 for information on standard sizes available in nineteenth century Britain.
27
Susse 1845: 22.
28
Elegant arts for ladies n.d. [1856]: 87.
29
Contradicting the Elegant arts for Ladies, Templeton (1845) states that canvas is the least expensive
support, at least in comparison to its size. Templeton 1845: 12.
30
Although no research has been conducted into the exact ratio of the use of canvas in comparison to other
supports, the collections of nineteenth century paintings in the major European museums show a much larger
number of canvas paintings. This trend is also noted in some nineteenth century sources, which state that
canvas is the preferred support. Osborn and Bouvier 1845: 114-7 write: ‘Canvas is now what may be called
the universal subjectile for pictures in oil’ Reeves and sons’ amateurs’ and artists’ companion 1852: 50:
‘Canvas is now generally used for painting in oil‘.
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much trouble to prime them themselves, and therefore make shift with what the
colourmen will afford them, who on their side likewise consult nothing but the cheapest
and easiest methods of dispatching their work, are yet at present prepared in a faulty
manner in several respects. In the first place, the whole covering is apt to peel and crack
off from the cloth, by the improper texture of the under coat, which is formed of size and
whiting; and is both too brittle, and too little adhesive, either to the cloth or upper coat, to
answer well the purpose. In the second place the oil used in the composition of any paint
used on such grounds, is extremely apt to be absorbed or suckt in by them; and
consequently to leave the colours, with which it was mixt, destitute in a great degree of
what is necessary for their proper temperament. This is called, though improperly, the
sinking in of the colours, and is attended with several inconveniencies; particularly, that
the effect of the painting appears very imperfectly while the colours are in this state, and
deprives the painter, as well as others, of the power of judging properly of the truth of the
performance.31

Dossie continues to say: ‘Whoever therefore would have good cloths, free entirely from
this disadvantage, must direct the preparation of them themselves’.32 No such worries are
present in the German Oekonomische Encyklopädie (vol 76, 1799), published by Krünitz.
The entry on canvas painting repeats Félibien’s 1676 recipe for a double ground with a
layer of red earth followed by a grey, lead white based oil layer and Krünitz writes: ‘In
France paint sellers offer similarly prepared canvas in several sizes, from one foot to six
foot in hight and from 9 inch33 to 4 feet (‘Fuß’) in width’.34 Also Dutch author Van Leen (c.
1800) describes commercially available canvas without any note of concern regarding its
quality. This author states that ‘Brabant primed canvas is generally used and available
from most sellers of wall hangings in different widths’.35 However Ibbetson (1803), writing
in England, is as wary as his countryman Dossie of professionally primed canvas:
the colourmen, to whom everything is left, begin by brushing the cloth over with strong
glue, to lay the flue, and prevent its absorbing any oil, as I suppose: then, with stiff paint,
the greatest part of which is whiting, they plaster over the glue twice, seldom 3 times; it is
then done, when the excise man has stamped it. In a very short space of time, if kept in
31

Dossie 1758: 202.
Dossie 1758: 203.
33
The original text uses the word ‘Zoll’. According to contemporary dictionaries, ‘Zoll’ can be translated as
inch. See for instance: Nathan Bailey’s Dictionary English-German and German-English, Gänzlich
umbearbeitet von D. Johann Anton Fahrenkrüg, volume 2, German-English, Leipzig and Jena: Friedrich
Frommann, 1810 : 766, and Johann Ebers, New hand-dictionary of the English language for the Germans and
of the German language for Englishmen, vol 1, Halle: Renger, 1800: 952. According to Johann Friedrich
Krüger, Vollständiges Handbuch der Münzen, Masse und Gewichte aller lander der Erde, Quedlinburg und
Leipzig: Gottfr. Basse, 1830: 378, the ‘Zoll’ can refer both to a tenth or a twelth of a foot.
34
Krünitz 1799 vol 76: 623-5.
35
Van Leen c. 1800: 18. The fact that they are available from ‘wall hanging sellers’ implies that the same
quality of canvas was employed in interior decoration.
32
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rolls, it gets so brittle, that it would be as easy to unfold a manuscript of Herculaneum as
this, without breaking or cracking in ten thousand places. -If the picture be hung in a damp
place, it comes off altogether in great flakes; and in time, with the greatest of care, it
becomes covered with circular cracks, like network, for which there is no remedy.36

The posthumous 1828 edition of Ibbetson notes that ‘the preparation of canvass is now so
superior to what it was twenty-five years since, that the student need not feel any
apprehension of meeting with it, of most excellent quality, at the shop of any respectable
colourmen’.37 Field (1835) also comments on the good quality of colourman-prepared
grounds, and states that it would ‘require little comparative attention from the artist,
beyond such a general knowledge of their proper qualities and effects as may enable him
to choose such as are best suited to his purpose’.38 Mogford (1851) in his Handbook for
the preservation of pictures concludes that:
canvas grounds are produced of such tenacity, durability, and general excellence, as were
never before attainable for the purposes of art, and which must materially aid the
preservation of modern works executed upon them; they have the most important merit
of not being liable to crack, or to peal or tear away from the cloth they are worked on,
and, beyond all, damp has but little or no influence upon them.39

While British sources in the 1830s to 1850s seem rather positive about the quality of
commercially available canvas,40 German author Fernbach in 1834 expresses his worry at
the low quality of certain types of canvas preparation. He draws attention to the use of
much sugar of lead (lead acetate) in commercial canvas preparation, added with the
purpose of speeding up the drying so the canvas can be sold sooner. According to
Fernbach, this will lead to lead-acetate crystals on the surface of the canvas, providing the
painting with a ‘raw’ surface, a yellow discoloration that in time turns brown.41
In later nineteenth century sources, negative remarks are found about commercially
prepared canvas. Vibert (1892) considers the quality of commercially prepared canvas
dramatically low. The following quote explains why Vibert is worried, in this case about
canvas that is commercially prepared with an oil-bound ground:
36

Ibbetson 1803: 11.
Ibbetson 1828: 1. The 1828 edition was probably edited by his wife. Carlyle 2001: 308-9.
38
Field 1835: 213.
39
Mogfod 1851: 5.
40
Carlyle 1991, vol. 1: 255-257 and Carlyle 2001: 185-6 discusses the availability of primed canvas in
nineteenth century Britain, including information from the catalogues of London colourmen Winsor and
Newton and Reeves and from the bought ledgers of Roberson. Nineteenth century availability of panels and
boards is discussed in Carlyle 1991, vol. 1: 258-262 and Carlyle 2001: 187-90, of oil sketching paper in
Carlyle 1991, vol. 1: 262-264 and Carlyle 2001: 190-1. Field 1835: 213 comments on the high quality of
commercially prepared supports available, as does Mérimée 1839: 219-20, who complains that formerly, the
presence of litharge in earth-based grounds would resulted in a ‘sandy’ surface, but that nowadays, ‘the
colourmen, for their own sakes, are excited to prepare their canvasses with more attention, for any negligence
in these essential matters would ruin their trade.’
41
Fernbach 1834: 2-3. Compare with Mérimée 1839: 219-20.
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this canvas [=with commercially prepared oil ground, rolled immediately after preparation]
is therefore perfect? For the tradesman, yes! But it is yellow, it has a disagreeable odour,
and pictures painted on it remain to posterity blackened and cracked. Of course
manufacturers do not work for posterity.42

The Technische Mitteilungen (1891) also contain remarks on the quality of commercial
grounds, in an article by A. Reith titled ‘for an improvement of oil paint and painting
grounds’. Reith’s emphasis is on ground colour and type of filler. ‘Very diverse are the
grounds offered in the trade’, he writes, ‘however the ground which is designated as the
best by insightful and technically trustworthy men, the white ground, is seldom found’.
The author continues to discuss the light-reflecting qualities of white grounds. He
describes the advantages of gypsum as a filler for reflective white grounds and finishes his
exposé by saying that he wishes that by ‘this renewed appeal, the manufacturers would
feel motivated to only use gypsum in the preparation of painting grounds, also on
canvas’.43 In an 1893 issue, the same Technische Mitteilungen pinpoints a different
problem associated with the stability of the canvas support, the fact that the quality of
most canvases is lower due to the use of acids or acidic starch coatings for warp threads
during the weaving process.44 The exact consequences of these coatings for the longevity
of the painting are, unfortunately, not described.

9.5

Artists’ modifications of commercially primed canvas

Recipes provided by Tyrwhitt and McDonald (1868) and by Grace (1881) draw attention to
the fact that artists may modify commercially prepared canvas to fit their personal
needs.45 No pre-nineteenth century written references to the modification of
commercially prepared canvas are found. This is interesting, since earlier in this chapter
the fact was discussed that commercially prepared canvas is available as early as the
seventeenth century. It is conceivable that the advice of Tyrwhitt and McDonald, and of
Grace is the result of a growing distance between the artist and the commercial
manufacturer.
Tyrwhitt and McDonald (1868) advise the application of an additional ground layer to a
commercially prepared canvas in cases when the artist would execute the painting in a
single layer or when making an oil sketch. In that case, ‘an extra thick coat of warm white’
should be applied. ‘It will give him [= the artist] good texture to work on -just as important
a matter in oils as in water-colour- and it will prevent the colours sinking into the canvas
when drying, and make them bear out as brightly as on paper’. This warm white is made
42

Vibert 1892: 101-2.
Technische Mitteilungen, nr 123 (1891): 91-2.
44
Technische Mitteilungen, nr 162 (1893): 238.
45
This is first pointed out by Carlyle 1991, vol. 1: 243; Carlyle 2001: 174-5. The application of additional
layers of lead white to a commercial ground has been documented for the Pre-Raphaelite painters Millais,
Holman and Rossetti. Townsend et al. 2004: 58, 80-81. Also Impressionist painters modified canvases with
additional layers. Callen 2000: 66. G.F. Watts sometimes applied up to four layers in addition to the
commercially prepared grounds present on the canvas. Ridge and Townsend 1998: 223-225.
43

227

from lead white with small amounts of cadmium or yellow ochre and pink madder. The
paint is thinned with a little turpentine. It is applied with a brush and subsequently made
even by dabbing with a folded handkerchief, ‘but a certain amount of roughness where
sky and distance are to come will do rather good than harm’.46 Whether the commercial
ground in this case is absorbent or non-absorbent is not clear. Grace (1881) specifies the
use of absorbent canvas. He advises to only purchase so-called ‘half-primed’ canvas,
prepared with a layer of glue and chalk, since he considers fully primed oil canvases too
non-absorbent. Grace reasons that if the oil cannot penetrate and if there is no grain or
tooth to hold the paints, the painting will crack at the interface between ground and
subsequent paint layers. The half-primed canvas that the artist is advised to purchase
must have a fine but rough texture, ‘so that in passing your finger over it you feel the
tooth’, because ‘this grain gives a hold to the colour.’ On top of this layer, the artist is
advised to apply his own oil ground, consisting of a layer of lead white, chalk (2 parts lead
white to 1 part chalk), a little linseed oil and some turpentine oil if thinning is required.
The linseed oil will ‘cement’ the particles whereas the turpentine will evaporate, Grace
adds. Before painting, the stark whiteness of the ground needs to be softened with a light
wash of turpentine-diluted oil paints, containing only yellow ochre in lighter areas and a
mixture of yellow ochre and ivory black in other areas.47 While Grace advises diluted oil
paint for this purpose, Carlyle (1991, 2001) quotes nineteenth century British manuals that
describe a toning layer of watercolour paint.48

9.6

Information on preparatory layers in the Winsor & Newton archive

The first half of the nineteenth century witnesses the establishment of paint
manufacturers like Winsor & Newton in London.49 Manuscripts and workshop books
preserved in the Winsor & Newton archive create the picture of a company that is open to
new discoveries, in particular those which facilitate production and improve product
quality. The manuscripts show that Winsor & Newton was interested in innovations for
the preparation of supports for painting (Appendix 16). They contain ideas for
improvements and describe experiments such as attempts to use ‘lac in ammonia’,50
46

Tyrwhitt and McDonald 1868: 338-9. Pink madder is a red lake pigment. Ground texture is the subject of
paragraph 6.7.
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Grace 1881: 85-8.
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Carlyle 1991, vol. 1: 285-6. Carlyle 2001: 209-10. Carlyle also describes toning with oil colours. The
toning layer advised by Osborn (1845) consists of locally varied warm orange tones. The fact that local colour
or intensity variations exist within this layer, makes it an underpainting layer and not a ground layer according
to the definitions used in this dissertation. However it is recognized that during sampling this layer could
easily be mistaken for a uniform overall layer. Osborn 1845: 275 in Carlyle 1991, vol. 1: 286 or Carlyle 2001:
210.
49
Reeves and Sons was established in 1766. http://www.gracesguide.co.uk/Reeves_and_Sons, accessed 2910-2013. Charles Roberson was established 1810; http://www.robco.co.uk, accessed 4-12-11. Winsor and
Newton was founded 1832; http://www.winsornewton.com, accessed 4-12-11. Schmincke and Co. was
founded in 1881, http://www.schmincke.de, accessed 13-9-2012. Senellier was established much later, in
1887, http://www.senellier.fr, accessed 13-9-201). Roth-Meyer wrote her PhD dissertation on the many
smaller ‘marchands de couleur’ who were active in nineteenth century Paris. Roth-Meyer 2004. The
production of Lefranc in Paris increased a lot when they established a new factory in 1836, with a steam
engine to drive the grinding mills. Roy et al. 1990: 36.
50
‘Lac’ is probably ‘shellac’. The fact that the last line of the recipe states that the lac should first be bleached
since it is ‘rather too brown in colour’ fits with this hypothesis. W&N manuscript ‘17’ 1834-55: 17P032L10,
17P033L10. Recipes for a size layer of shellac in ammonia are also described in W&N manuscript ‘Omnm
Gath No 12 1836-50: 12P012L18 and 12P039L17. Carlyle (1991, 2001) provides a number of references to

228

possibly with an addition of wax, as a size layer, or for instance a note about the use of
‘soap of ammonia’ or of borax, orange shellac and water51 as size layer material instead of
animal glue.52 Notes dated between 1836 and 1850 discuss the possible suitability of zinc
white for ground preparation.53 The machinery is also modern; a number of recipes for the
preparation of oil binding media and for varnishes, describe the use of ‘high pressure
steam cisterns’,54 and the company considers the possible advantages of the application of
‘heated rollers’ in canvas preparation (see below).
Although the Winsor & Newton manuscripts demonstrate that quite a large range of
recipes and formulations are tested and employed,55 as noted in Carlyle et al. (2008), the
complexity and variation of the procedures described is not reflected by the company’s
catalogues.56 For instance an 1897 Winsor & Newton catalogue lists the availability of two
different qualities of prepared canvas: ‘plain single prime’ and ‘absorbent plain’ (See Fig.
9.1 for an example of a page from a Winsor & Newton catalogue).57 Nothing is seen of
individual differences between recipes or batches even though the manuscripts
demonstrate that such differences must have existed. This is a very important point, since
it shows that although company catalogues are a valuable source of information, no firm
conclusions about manufacturing details should be based on their contents. The
conclusion that differently prepared canvases may have been sold under a single name, is
confirmed in recent research of Vincent Van Gogh’s primed canvas ordered from the Paris

white lac varnish in nineteenth century British recipe books, the first of which is Field, 1835. Field refers to a
premium he was awarded in 1827 for developing a method for bleaching lac-varnish. Carlyle finds that
references in historical recipe books to the availability and use of bleached lac only appear after Field’s
publication of 1835. White lac varnish is praised as a stable material, not prone to bloom or crazing. Its
application is difficult, since the solvent it contains (alcohol) can quickly affect and dissolve the paint. Carlyle
1991, vol. 1: 120-6; Carlyle 2001: 87-92.
51
W&N manuscript ‘P.09. 1846-1854’1844-93: 9PP016L01.
52
(Harley 1987: 80) writes that by 1928, Winsor and Newton are employing viscose as a size layer for canvas
in their more exclusive range called ‘Royac primed’ canvases. According to Harley, viscose is employed
instead of animal glue because ‘it would not degenerate in the same way as an aqueous glue size was liable to
do’, and it would be more dimensionally stable in changing environmental conditions.
53
W&N manuscript ‘Omnm Gath No 12’, 1836-50: 12P031L04. The use of zinc white in grounds is
discussed in more detail in Paragraph 10.3.3.
54
For instance: W&N manuscript ‘Varnish book No. 2, 1850-63: V2P097L01, V2P330L01, V2P376L01.
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Some of the recipes from the manuscripts clearly concern tests or trails, whose success or failure is
evaluated in the manuscripts. Other entries have the character of production notes. Some include calculations
of the costs and time required, others record and explain variations between different batches or procedures. A
good example of this last category of recipes are the entries on the preparation of a canvas ground consisting
of several layers (‘first colour’, ‘second colour’ and ‘third colour’) in W&N manuscript ‘Varnish book No. 2’.
These recipes clearly show that very similar ground mixtures are prepared on a number of occasions, on
different days and with slight differences in the composition. For instance the recipe with recipe code
V2P361L01, dated 17 May 1866, includes the line: ‘This has a larger portion of Drying Jelly in its comp. than
the pan prepd – p 340 on acccount of the difference in the 1st colour oil’.W&N manuscript ‘Varnish book No.
2’, 1850-1863: V2P338L01,V2P360L01, V2P361L01,V2P376L01, V2P424L01,V2P423L01, V2P444L01,
V2P526L01.
Recipes for the preparation of the same type of ground also appeared in W&N manuscript ‘P2’ 1848-1854:
P2P126AL01, P2P126AL16.
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Carlyle et al. 2008a
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Blue sheet of paper ‘stock of canvas’ in: Wholesale Catalogue, London: Winsor & Newton limited, n.d.
[1897]: between pages 98-99. The same catalogue lists the availability of ‘first’ quality and ‘second’ quality
‘single-primed’ canvas (‘foreign fabric’) and ‘best quality’ prepared millboards and Academy boards. No
details are provided in the catalogue about their preparation. http://www.winsornewton.com/resourcecentre/historic-catalogues/: 98-106, accessed 13-9-2013.
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colour merchant Tasset et l’Hôte. Salvant et al. (2013) investigated the grounds of a
number of these canvases, ordered by Van Gogh under the name of ‘toile ordinaire’. The
researchers found that the composition and layer build-up of the canvases demonstrate
marked differences, notwithstanding the fact that Van Gogh most likely ordered them all
as ‘toile ordinaire’.58
The observations accompanying some of the Winsor & Newton recipes shed an interesting
light on factory procedures.59 For example the following observations on the results of
boiling a batch of ‘first colour for canvass’ on October 28, 1856, show how even when a
procedure is ‘run of the mill’, at least according to the number of recipes,60 the colourman
deals with varying results. The recipe describes the production of a batch of ‘1 st colour oil’,
a binder for canvas grounds, and then observes:
This [= the procedure] made rather a dark colour to look at in the pan, but it lightens very
much on drying in the canvass- and when the proper quantity of 1st Lead colour bottoms
is added the tint will do very well. 61

The quote not only demonstrates how individual batches may vary, but also shows the
flexible attitude of a colourman, who was clearly willing to give varying products a try.
Another important conclusion that may be drawn from the recipes in the Winsor &
Newton manuscripts is that waste products from one process, for instance the deposits
found in the vats used for varnish manufacture, are used for other purposes or as an
ingredient in other processes.62 A note about millboard preparation includes the following
comment: ‘never use size the least stale for the fronts and use all the bottoms of the
mixtures for the backs’,63 and in a recipe for millboard grounds it is written that ‘the

58

Salvant et al. 2013: 182-201. Haswell et al. 2012 examined the composition of grounds of Vincent van
Gogh that are known to have come from the same bolt of commercially prepared canvas and conclude that
even within a single large canvas, variations in composition may occur.
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These notes are not dissimilar in style and content to the observations recorded in the seventeenth century
by Charles Beale (1677, 1681). They show a similar practical and constructive attitude towards variations in
the results of preparation processes; batches turned out differently, formulations varied.
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1 colour oil is mentioned as an ingredient in a number of recipes, for instance in W&N manuscript
‘Varnish book No.2’ 1850-63: V2P340L01; V2P360L01; V2P361L01; V2P375L01; V2P376L01,
V2P423L01, V2P424L01, V2P444L01, V2P521L01; V2P526L01; also in W&N manuscript ‘P.04 1836Private Copy of Processes. Vol 1st ‘ 1834-93: P4P140L01; in W&N manuscript ‘P8’1840-1878: P8P018AL01.
It must be noted here, however, that some recipe books are copies of other books. Therefore the actual
number of instances will be lower. However, ‘varnish book No.2’, which records a number of different
batches for the preparation of ‘1st colour’, demonstrates clearly that this type of recipe is made a number of
times. See Appendix 16 for the full text of the recipes.
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Consisting of ‘putty’ made with raw oil and ‘boiled oil foots’ [deposit after heating oil with siccatives],
thinned with raw oil, heated for a long period (the recipe includes a ‘George’, who worked 8 ½ days on the
mixture, and ‘Geale’, who spent 6 hours). W&N manuscript ‘Varnish book No. 2’ 1850-63, recipe date 1856:
V2P444L01 .
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The historical overview describes the preparation of a ground for canvas, dated 1871, which uses ‘1 st color
oil’, prepared from amongst others ‘varnish bottoms’, the dark deposit found in the vats used for varnish
preparation after the liquid, clearer varnish had been poured off. (See for an in-depth analysis of this particular
recipe Carlyle et al. 2008: 113-5).
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W&N manuscript ‘A relic of old times 1833 P.01’ 183?-1876: REP029L15.
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returns’ are used in subsequent layers.64 No material seems to be wasted. Although it is by
no means surprising that a company intending to make a profit tries to find a purpose for
all leftovers, this fact is of enormous importance for our understanding of possible
differences between professionally primed supports and ‘home’-primed supports. It may
explain the presence of a larger variety in the quality of ingredients employed in
commercially prepared grounds in comparison to artist-prepared supports, although we
know at least from some examples that artists are economical with their materials too. 65
A second difference between commercial manufacture by Winsor & Newton and recipes
for small-scale canvas priming inside the artist studio may be found in the length of time
that materials or mixtures of materials are kept before they are used. Recipes quoted
above, employing the deposits in the varnish vats, include the information that the
composition made for canvas preparation, the ‘putty’, needs to age six to twelve months
before use. It needs this time to become more viscous, since otherwise it will stain the
backs of the canvases. Besides, ageing also improves its drying properties. The phrase: ‘for
a batch of cloths take 60 lbs out of the oldest pan in stock’, demonstrates that the factory
kept a number of pans with ‘putty’, all waiting until they had rested long enough to be fit
for use.66 This type of procedure and this scale of manufacture is not discussed in any
recipe book that gives advice to artists or amateurs on the home-preparation of canvas.
Besides recipes, the Winsor & Newton manuscripts contain a number of entries
calculating the estimated costs of certain processes, calculations including both labour and
materials. Such notes include the ‘cost of canvass preparing’, calculated ‘a piece’ or ‘per
yard’67 and the costs of preparing certain mixtures used in canvas preparation.68
Until the end of the nineteenth century, the Winsor & Newton recipes show that ground
preparation was done by hand. It may seem surprising that no machine-prepared grounds
were produced, since already in 1829, De Montabert discusses seemingly successful
experiments with machine-applied grounds layers:
preparatory layer [has been applied] for canvas with the aid of two cylinders; this method
has succeeded, and the colour has been well spread and well adhered to the canvas, of
which, at the same time, being flattened by the pressure, the second layer can be
omitted.69

It appears that machine-applied ground layers did not catch on, at least machine priming
does not receive any more attention in historical recipe books until late in the 19 th
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W&N manuscript ‘A relic of old times 1833 P.01’ 183?-1876: REP043L08.
As seen for instance in the much earlier notes of Beale, who does not discard a batch of primed canvases
because their colour has turned out too dark, but decides to use them ‘for mens pictures yt are of pretty
swarthy dark complexion.’ Beale 1681: 56v in Talley 1981: 287.
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century,70 even though an entry in the Winsor & Newton manuscripts does reveal that the
company is thinking about and experimenting with heated ‘rollers’ in order to flatten and
smooth a canvas with a size layer of shellac.71 In 1892, Standage points out a problem with
machine-priming: in machine priming the canvas is not stretched during application of the
ground, therefore ‘the cloth will afterwards still stretch considerably, and the surface not
being equally elastic is liable to crack’.72 The fact that this problem is real, is evident from
an earlier dated recipe in manuscript ‘15’ in the Winsor & Newton archive (1843-50). This
recipe, a second recipe discussing the possibility of using heated rollers to smooth a
canvas covered with shellac dissolved in ammonia as a size layer, suggests that ‘some kind
of straining contrivance to pull it [= the canvas] out to its full tension before the heat sets
in’, would be required, and that this ‘would be an important step towards preparing
canvass by Machinery’.73

9.7

Concluding remarks

The regular appearance of references to commercial preparation in historical sources
demonstrates that the role of commercially supplied supports is important during the
whole period. And even before 1550, commercial preparers of canvas were active, as
evidenced by the fact that Dürer had a panel prepared by a ‘Zubereiter’ in 1507.
While commercially prepared supports were available throughout the period, the
continued publication of recipes for preparatory layers confirms the fact that artists
remain interested in the execution of preparatory layers. A number of arguments why
artists would not fully rely on commercial preparation were found in the sources:
recurring complaints by artists about the quality of commercially prepared supports on
the one hand confirm their importance, but they also reveal an important reason for
artists to apply their own grounds, respectively, to closely oversee the preparation of
grounds, since the quality of commercially prepared supports could not always be relied
upon. In addition, some sources alluded to the fact that artists’ materials suppliers were
active only in larger cities. Thirdly, specific wishes regarding the preparation of the
support, such as the lead white in milk employed by Thomas Sully (1809-71), would
prompt artists to prepare their own supports.
An important characteristic of the relation between commercial preparation and artist
prepared supports is that this is not a ‘black-and-white’ situation. This much is clear from
nineteenth century recipes for the modification of commercially prepared canvas.
The chronological overview confirmed a change in the character of commercial
preparation, from individuals acting as ‘primuerder’ or ‘primer’ in smaller (work)shops
during the seventeenth century to larger companies in the nineteenth century, like Winsor
& Newton, that offered ready-primed, standard-sized canvases, panels, paper and board
supports. Smaller companies that sold pre-primed supports continued to exist alongside
70

(Standage 1892: 77-8) mentions machine-primed canvas in passing, when he writes that ‘much of the
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the larger companies in the nineteenth century, as demonstrated for Paris by the research
of Roth-Meyer (2004).
Descriptions of available dimensions in both seventeenth and nineteenth century sources
demonstrate a certain degree of standardisation that is linked to commercial preparation.
However it is also shown that commercial preparation did not necessarily lead to
complete standardisation, as during the nineteenth century, grounds were still made to
order. The manuscripts of Winsor & Newton document how in 1874 grounds were
prepared for individual artists, although in this case for a special purpose, photographic
printing on canvas: ‘Canvass Prepn for Photographic purposes - prepared [to] order for
Messr Spencer Sawyer Bird & Co (Autotype Co.) Rathbone Ple. May 74’. 74 Also the
Roberson archive shows that this company took orders for canvas preparation from
individual artists. The company prepared different sorts of grounds for Frederic Leighton
(in 1881 and 1882, ingredients mentioned are plaster of Paris and ‘lac varnish on top’). For
John Mellows (in 1888), who according to the note also sometimes prepares his own
canvas, Roberson prepared canvas coated ‘thickly with one coat of turpentine color to his
order’. The comment ‘not warrented to stand’ indicates that Roberson did not entirely
agree with the type of preparation wished for by the artist.75
It is interesting to point out that a number of nineteenth century authors had strong
connections to professional manufacturers of painting materials. Field was a professional
colourmaker, Church advised colourman Roberson on the production of binding media
and Blockx was a colourman himself. Notwithstanding his own commercial interest in
ready-prepared grounds, Jacques Blockx fils (1882) did include recipes for preparatory
layers in his manual.
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W&N manuscript ‘P.04 1836- Private Copy of Processes. Vol 1st’ 1834-93: P04P110L01. The ingredients
of this ground are: gelatine, glycerine and China clay.
75
‘Roberson’s Recipe book’, 1888 in Carlyle 1991, vol. 1: 364 and Carlyle 2001: 271. See Carlyle 1991, vol.
2: 5 or Carlyle 2001: 279-80 for information on Roberson’s recipe books.
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Figure 10.1

In an article in the Technische Mitteilungen, Josef Schönbrunner
discusses the effects of reddish grounds in aged paintings.

Technische Mitteilungen, nr. 134, (1891): 194
Photograph courtsey of the Netherlands Cultural Heritage Agency
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The subject of grounds is of the greatest importance to the future of
the picture. Many of our finest works are suffering from want of due
care in their preparation
Richard and Samuel Redgrave 18661

As will be seen, the influence of preparatory layers on the stability and the degradation of
an aged painting is acknowledged throughout the period investigated. This chapter
explores the types of degradation described in historical recipe books, and establishes the
causes that are identified by their authors. It aims to create a comprehensive
understanding of artists’ assessments and considerations regarding the ageing of their
grounds as well as their views on the influence of specific ground materials.

10.1 The influence of the size layer
Comments about the effect of the size layer on the stability of the painting focus mainly
on the hygroscopity of traditional animal glue size layers. Both for panel and canvas
grounds, concerns are expressed about flaking or delamination due to swelling of the size
layer in a humid environment.
Historical authors from the seventeenth century relate flaking both to the thickness of the
layer and to the type of glue employed. Symonds (1650-2) advises to leave as little of the
animal glue size layer as possible, ‘because if you leave it, it will burst’.2 The De Mayerne
manuscript (1620-44) contains a number of warnings against the use of strong glue, said
to result in delamination. Both the De Mayerne manuscript and the Volpato manuscript (c.
1670) also relate the use of strong glue to canvas shrinkage.3
Solutions that are offered in the sources include advice to apply only a thin size layer is
issued both for animal glue size layers4 and for flour or starch paste size layers.5 Also the
addition of plasticizers to animal glue and flour paste size layers is mentioned (honey,6
glycerin,7 oil8).

1

Redgrave 1866, vol. 2: 591-2
Symonds c. 1650-52 (edition Beal 1984: 219): 4v.
3
De Mayerne 1620-1644: 7v, 87. Volpato c. 1670 (transcribed in Merrifield 1849 (1999): 729).
4
For instance Pacheco 1649: 68; Symonds c. 1650-2 (edition Beal 1984: 219): 4v; Complete Guide 1841: 41.
5
Volpato c. 1670 (transcribed in Merrifield 1849: 729); Palomino 1715, 1724, vol. 2 1724: 32.
6
Examples of honey additions: de Mayerne 1620-44: 7v; Ms. Sloane 1990, 1623-44: 78-9; Bate 1633 (1654):
167; De Montabert 1829: 174. According to Palomino (1715, 1724), honey and linseed oil will in addition
prevent flour paste from becoming mouldy. Palomino 1715, 1724, vol. 2 1724: 32.
7
Church 1890: 72.
8
Wiltschut manuscript 1726-9: 78
2
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Alternatively, the size layer may be omitted9 or replaced with oil,10 casein,11 shellac in
ammonia12 or with egg. Finally, reverse side protections or the use of a lined canvas are
advised in nineteenth century sources. (See Paragraph 10.6)
Paradoxically, for canvas animal glue size layers are also said to have a degradationprevention function. They provide a barrier that protects canvas from the corrosive effect
of the oil from subsequent layers.13

10.2 The influence of ground ingredients
10.2.1 Seventeenth century advice against the use of specific pigments
Some seventeenth century sources issue warnings against the use of specific pigments in
grounds, since they are thought to damage the colours applied on top. As discussed in
Chapter 5, both the Ms. BnF Ms.FR 840 (1580-1600) and De Mayerne (1620-44) are afraid
that verdigris in ground layers will lead to ‘corrosion’ resulting in sinking in of subsequent
layers14 or describe that the verdigris will ‘kill’15 colours applied on top. De Mayerne
includes umber, minium and lamp black in the list of colours that should be avoided in
preparatory layers as they will affect the colours applied on top.16 Lebrun (1635) advises
against umber and Félibien (1676) against minium, both for similar reasons.17
10.2.2 Problems related to the use of siccatives
Mérimée (1830) describes how the use of poorly ground litharge (lead II oxide) in earthbased oil grounds will lead to the formation of little ‘grains’ on the surface of a painting.18
Lead acetate is criticized in a number of nineteenth century historical sources as it is said
to induce colour change in the paints. Efflorescence on the surface of paints mixed with
lead acetate is also mentioned in later nineteenth century British sources.19
10.2.3 Nineteenth century concerns about the effect of lead white
German author Leuchs (1825) as well as several later nineteenth century British sources
discuss the influence of air pollution20 on the stability of lead white: Leuchs writes that
9

Pernety 1756: lxcij.
Dossie 1758: 202-3. Dossie’s reasons are discussed in more detail in Paragraph 5.2
11
Vergnaud 1831: 138-9.
12
W&N manuscript ‘Omnm Gath No 12’, 1836-50: 12P039L17. Shellac in ammonia is suggested as an
addition to animal size in recipe 2P012L18 of the same manuscript, where the author wonders if it is a
successful method to make the sizing insoluble in water.
13
In Chapters 6 and 11, comments to this effect from the Volpato manuscript, W&N recipe book ‘Omnm
Gathm 03’ 1809-44: 03P043L13; Sully 1809-71: 046 and Vibert 1892: 100-103 are quoted.
14
BnF Ms.Fr 640 c. 1580-1600: perso 8.
15
De Mayerne 1620-44: 98v.
16
De Mayerne 1620-44: 28; 98v.
17
Lebrun 1635 (transcribed in Merrifield 1849 (1999): 812); Félibien 1676: 410-1.
18
Mérimée 1830: 242-3.
19
Carlyle 1991, vol. 1: 62-8; Carlyle 2001: 42-6.
20
Although air pollution does not draw the same amount of attention in contemporary continental sources as
in British manuals, environmental issues associated with the pollution of the air are also described in
Germany. According to the review of historical and modern literature on pollution in Germany by Cioc
(1998), air pollution due to the use of coal is reported on in central Germany in the second half of the
10
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lead white will react to form a black compound in rooms with sulphur containing gasses.21
Late nineteenth century English authors warn that chemical reactions induced by polluted
air can have an effect on the colour of a ground. Carlyle in her study of British Nineteenth
Century manuals discusses this topic in detail.22
The reaction authors are referring to is the transformation of lead white to black lead
sulphide through a reaction with sulphur from the air. Some authors suggest introducing
other white pigments in preparatory layers; apparently a move to differently coloured
grounds is not considered opportunous.
Carlyle mentions Scott Taylor (1890), who criticizes the use of lead white in grounds. In a
discussion of the use of gesso and the excellent ageing characteristics of this material,
Scott Taylor expresses doubts about the suitability of lead white for grounds, writing that
‘it will seize every available opportunity of deteriorating in colour, and will utilize to this
end every possible influence both from the back and front of the picture’.23 Church (1890)
also writes about the discolouration of lead white grounds, ‘especially in the dark’,24 and
Carlyle quotes Standage (1892), who explains that ‘the lead base is liable to react
chemically on paints spread over it, and also because it absorbs sulphurous fumes and
darkens thereby, which darkening cannot fail to dim the brilliancy of light colours and
delicate hues’.25
One of the few alternatives for lead white in an oil ground is zinc white, a pigment which
did not compare favourably with lead white with regard to its hiding power.26 Carlyle
notes the introduction of zinc white with a ‘greater density’ by Winsor & Newton (as a
watercolour pigment) in 1834 and introduces Martel (1859), who describes the use of zinc
white in oil paint.27 Carlyle writes, ‘zinc white grounds as an alternative were not
suggested until well near the end of the century’.28 She quotes recipes including zinc
white, which are provided by amongst others Church (1890), Vibert (1892) and Standage
(1892). In these recipes the zinc white is sometimes applied on top of a lead white ground,
a practice described by both Church and Standage,29 alternatively it is ‘dusted’ over a wet
lead white ground,30 or used in a mixture with lead white, as discussed by Standage.31
Standage suggests other pigments to replace lead white in grounds, such as barium
sulphate, silica, or zinc sulphide in an oleoresinous medium. Alternatively he considers the
nineteenth century. Cioc 1998: 105-124. Pollution is mentioned as one of the major causes of sulphur in the
air in British nineteenth century manuals, as discussed by Carlyle 1991, vol. 1: 350 or Carlyle 2001: 260.
Carlyle writes that bituminous coal was burned in London. This has a high sulphur content. Cioc’s review
demonstrates that pollution was a concern not only in Britain, although the industrial revolution started earlier
there than in some continental countries, therefore problems may have been more severe.
21
Leuchs 1825: 42
22
Carlyle 1991, vol. 1: 350-3; Carlyle 2001: 172-3.
23
Scott Taylor 1890: 40-1.
24
Church 1890: 26.
25
Standage 1892: 73.
26
Although some tests by artists may have been carried out during the nineteenth century, titanium white is
introduced as a white pigment for artists paints only after 1916. Eastaugh et al. 2008: 370.
27
Carlyle 1991, vol. 2: 274-5; Carlyle 2001: 516-7.
28
Carlyle 1991, vol. 1: 241; Carlyle 2001: 172-3.
29
Church 1890: 26; Standage 1892: 73-4.
30
Also Church 1890: 26. This probably refers to the yellowing of an oil binder in the dark. See Carlyle et al.
2002.
31
Standage 1892: 28.
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use of a drying oil of a neutral acidity, to prevent or slow down the degradation of the lead
white. However Standage does not provide any detailed preparation instructions for the
use of these compositions.32 Vibert (1892) advises to employ zinc white in casein and in
resin varnish.33
Recipes from the Winsor & Newton archive show that this company first considers the
suitability of zinc white for oil grounds much earlier in the century, before 1850. A
manuscript dated 1836-50 contains a note about a zinc white that is available from Brown
in London, the ‘agent for the french Manuf. of zinc Wte’. The last line of the note reads: ‘if
ground in oil … this might probably be useful in Canvass priming’.34 Indeed, a recipe dated
1854 lists zinc white as a ground ingredient.35 There are two additional occasions where
zinc white is mentioned in Winsor & Newton recipes, one is a recipe titled: ‘Canvas Prepd
for Oil Painting without the use of Oil or Lead’ in a manuscript dated 1844-93 (with the
main entries dated 1844),36 and the other is a recipe for canvas priming that appears in a
manuscript dated between 1850 and 1853.37

10.3 The influence of ground colour
The influence of ground colour on changes in the tonal balance of a painting during its
ageing, is an important and recurring topic in historical recipe sources. Discussions mostly
focus on the difference between whitish and dark grounds. De Piles, firmly rooted in the
Academic tradition in France and author of several more theoretical discourses on
painting besides his Elémens de la peinture pratique (1684), draws attention to the merits
of white preparatory layers in his comments accompanying the 1673 translation from
Latin into French of Du Fresnoy’s art theoretical treatise l’Art de peinture. In his
comments, De Piles states that all great colourists, like Rubens, painted on white grounds:
All those who have coloured well, had another method to keep their colours fresh, alive &
bright;38 this was the use of white grounds, upon which they painted, & often even in one
go, without retouching anything, & without using new colours. Rubens always employed
them; & I have seen paintings from the hand of this great man that were made in one go,
which had a wonderful liveliness. The reason why these excellent colourists used these

32

Standage 1892: 78-9.
Vibert 1892: 186-8, 193.
34
W&N manuscript ‘Omnm Gath No 12’ 1836-50: 12P031L04, 12P031L07.
35
W&N manuscript ‘P.09’ 1846-54: 9PP015.
36
W&N manuscript ‘P.09’1846-1854 1844-93: 9PP015. In this recipe for canvas preparation zinc white and
megilp (beeswax, turpentine, double mastic varnish) are mixed into a paste, which is troweled over the sized
cloth.
37
W&N manuscript ‘16’ 1850-53: 16P029L23. This is a recipe for a ‘miniature ground’, made of collodium
with zinc oxide.
38
The French words used in the original recipe are ‘fraiches, vives & fleurie’. Although ‘fleurie’ literally
translates as ‘full of flowers’, this term is not used in English.
33
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types of grounds, is that the white always conserves a brightness below the transparent
colours39

On such grounds, De Piles writes, transparent glazes remain more lively because they will
protect the white ground from alteration by the air, while the white ground in turn will
‘repair’ the damage that the air causes to the glazes themselves.40
De Piles has noticed that around his time of writing, white grounds have fallen out of use
and he wonders why. He offers several possible explanations: maybe painters have lost
interest in ‘bien colorier’ (‘colouring well’)? Or they dislike the fact that a sketch applied to
a white ground requires more working up before it presents a three dimensional effect or
a unified image. Maybe painters do not have the patience to wait until they have covered
up the white ground, which would, by its brightness, overpower the other colours. ‘Maybe
this requires a patience greater than that of the French’, De Piles writes.41 It is certain that
De Piles is much in favour of light ground colours, although not necessarily stark white. In
his Elémens (1684), De Piles advises beginning painters to start painting on a soft middle
tone because on this base colour a three dimensional effect is quickly created. He
considers a middle tone easier to paint on than a cooler ground tone. But De Piles advises
a lighter greyish colour for the more advanced painter, since ‘the colours are conserved
more freshly on those’.42 De Piles does not explain why he does not advise white.
In order to fully understand De Piles’s advice, one has to consider its context, the dispute
between art critics and artists who place most emphasis on disegno, a term that may
translated as the conception, outline or composition, and those who consider colore, a
focus on the qualities of the artist as a colourist, the most important criterium for
brilliancy in painting. The fire of this dispute, which had started in sixteenth century Italy,
is rekindled in Paris during the second half of the seventeenth century.43 De Piles belongs
to the colorists and in his essays supports the importance of colore. This is very clear in his
39

De Piles 1673 (comments on Du Fresnoy): 215-8. The ‘another method’, referred to in the recipe, is the
advice not to ‘torment’ the paints once applied by touching them after application, since otherwise ‘the
freshnesh of the colours dies & loses strength’.
40
‘le blanc conserve toujours un éclat sous le transparant des couleurs, lesquelles empeschent que l'air n'altere
la blancheur du fonds,de même que cette blancheur repare le dommage qu'elles reçoivēt de l'air; de maniere
que le fonds & les couleurs se prestent un mutuel secours, & se conservent l'un l'autre’. De Piles and Du
Fresnoy1673: 215. An interesting theory; although glazes could possibly have an effect on the degradation of
a white ground layer by the air, De Piles’ theory that the ground would counteract or repair the effects of
ageing on the glazes is not supported by modern research on paint degradation.
41
De Piles in fact writes: ‘ou que l'ébauche commencée sur le blanc ne se montre pas assez viste, & qu'il faut
avoir une patience plus que Françoise, pour attendre qu'elle soit achevée, & que le fond qui ternit par sa
blancheur l'éclat des autres couleurs, soit entierement couvert, pour faire paroître agreablement tout
l'ouvrage.’ De Piles and Du Fresnoy 1673: 215. By this De Piles means that on a white ground, three
dimensionality is more difficult to create than on a ground with a middle tone, where by simply sketching in
dark lines and adding some highlights, a convincing three dimensionality is quickly created.
42
De Piles 1684: 62-3.
Several modern authors have noted a transition to lighter, whitish or light grey grounds. Noble noted such a
transition in Dutch paintings in an investigation of paintings in the collection of the Mauritshuis, The Hague,
although ochre or reddish coloured grounds do not disappear completely (Noble 2004: 331). Also an
investigation of the work of Van Huysum shows a transition from dark to lighter coloured grounds (Dik and
Wallert 1998: 391-414). Carlyle notices a transition to lighter ground colours during the first half of the
nineteenth century in British sources (Carlyle 1991, vol. 1: 247-9; Carlyle 2001: 177).
43
Gage 1993: 117 e.v.; Morizot 2008.
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writings, which are an obvious attack on disegno-supporters, and may have influenced his
preference for whitish grounds.
Also other seventeenth century French authors mentioned in this thesis (Lebun, Félibien,
Dupuy du Grez) take sides in this dispute and express their opinions on the relative
importance of both design and colour. In the treatises of Félibien and De Piles, special
note is made of the absorbent qualities of white distemper grounds, which due to their
absorbency are said to be able to draw out superfluous oil from the oil paints applied on
top, thus preventing yellowing. Through continued copying of these recipes in later
sources, the dispute between design and colour appears to influence writing on
preparatory layers for oil painting well into the eighteenth century. It is conceivable that
although not an immediate effect of the writings of De Piles, Félibien and others who are
of the same mind, the reappearing comments on the merits of light grounds may have
influenced the gradual change that took place in ground colour during the seond half of
the eighteenth century. (See Chapter 8 on ground colour)
In the second half of the eighteenth century a number of authors express concerns about
the effect of strongly coloured ground on the tonality of aged paintings. French painter
Jean Baptiste Oudry (1686-1755) complains that on brown-red grounds halftones
disappear and shadows lose all detail.44 Oudry does not believe that white grounds are the
solution. In his view, white grounds also cause problems when the paint ages and
becomes more transparent. On a white ground, the shadows will disappear completely,
Oudry explains, because they are usuallly painted more thinly than the lighter areas. ‘This
would leave no other solution than to repaint them completely’.45 Unfortunately Oudry
remains rather vague about the most suitable ground colour, describing it as ‘a half tone
composed from soft and pleasing colours’ (‘demie-teinte compose de couleurs moelleuses
et liantes’).46
Apparently by Oudry’s time it has become clear that the reddish or brown grounds used
during the seventeenth century, in particular by Italian and Spanish painters, do not age
well. The 1777 Nieuwen verlichter complains how ‘the colour of the ground always
appears and deafens … the colours which are put on top, especially when there are
different ones and if they are not laid on too thick’.47
The increased impact of the ground colour in an aged oil painting is discussed by several
authors, which shows that it is considered a real concern. The Practical treatise (1795)
explains that:
When the cloth is of a dark or bad colour, there must be a strong body of colour laid all
over the shadows, such as will not sink into the ground, but appear warm, and a little
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Oudry 1752: 108. This problem did not stop eighteenth century Italians like Canaletto and early eighteenth
century Dutch artists from using strongly coloured grounds (Plesters 1968: 264; Groen 1996: 361)
45
Oudry 1752: 108.
46
Oudry 1752: 108. Instrumental analysis shows that Oudry often uses a pale, yellowish brown layer (lead
white, calcium carbonate, yellow iron oxide earth, charcoal), applied thinly over a brown-red first ground in
his paintings. This layer acts as a middle tone in the final painting. Phenix et al 2009: 98.
47
Nieuwen verlichter 1777: 167-68.

240

lighter than life, so that is may be of the same forwardness to finish, as if it had been a
light ground.48

Cawse (1822) considers dark grounds most destructive for light colours. He feels that the
‘whitest and light colours sink into the grounds upon which they are laid’.49
As noted by Carlyle (1991, 2001), the influence of dark ground colours is also alluded to by
several nineteenth century authors, who claim that this type of degradation had
destroyed many wonderful paintings.50 The paintings of the Italian and Spanish Baroque
artists and by French artists Poussin and Lebrun are often mentioned as examples of this
type of degradation.51 In 1827 Bouvier writes:
I do not intend to ignore that many old painters have painted on grounds, made with pure
red ochre, because it is was a pigment, which was much more innocent than lead white;
but with what result? After a half or whole century their paintings have become brown; for
because the ground made of pure red ochre was too dark, it has bit by bit moved through
the colours of the painting: an effect, which always presents itself after some time has
elapsed, this is what has taken away the brilliance and freshness that the painters Lebrun,
Poussin, and many other artists had given to their beautiful works.52

Osborn (1845) describes the problem as follows:
Many of the most celebrated painters, both Italians and Flemings, in avoiding the coldness
of a white or a grayish ground for their subjectiles, have gone into the other extreme by
choosing one of light or of deep red ochre. Hence their pictures have darkened. There are
several examples of this effect in the productions of two celebrated French painters who
adopted the same usage, Poussin and Lebrun: their works, especially those of the former,
are almost entirely disfigured by this brown tint, which has made its way through their
carnations and even all the rest.53

By advising lighter colours or cooler tones, authors hope to prevent the problems
associated with dark grounds. A study of artists’ manuals shows that opinions on the best
alternative to dark toned grounds differ. A number of late eighteenth and early nineteenth
century authors advise the use of white grounds.54
48

Practical Treatise 1795: 92-3.
Cawse 1822: 11.
50
Carlyle 1991 vol. 1: 249; Carlyle 2001: 178.
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See for instance Bouvier 1827: 571-2; De Montabert 129, vol. 9: 161-2; Mogford 1851: 33-4; Gullick and
Timbs 1859: 219; Muckley 1882: 65-6; Vibert 1892: 109.
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Osborn and Bouvier 1845: 277.
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Sarsfield Taylor’s 1839 introduction to his English translation of Mérimée’s 1830 treatise
applauds the transition to lighter colours that he notices has taken place. The author
sounds relieved that ‘white or cream-coloured grounds, slightly absorbent, either on panel
or cloth, have lately come much into use’, as ‘these grounds never devour the colour, as
the dark grounds do in time, but aid the brilliancy of the tint, by taking off the redundant
oil, &c. and give an evenness of tone by time’.55 Blockx (1881) in Belgium writes that he
would ‘not even advise the addition of a small amount of ochre’ to lead white tinted
grounds, since the effect of a yellowish ground in an aged canvas can be disfiguring.56
Irish painter Barry (1848) states in a lecture read to the Royal Academy in London:
The best mode of practice, then, is that of employing stiff body colour on a white ground,
or on one nearly approaching it, as was the custom of Titian, Rubens, Vandyck, and the
other good colourists. From this you work down, proceeding darker and darker, and
reserving your transparent colours and darkest touches and tints for the last. By this
method, if you do not otherwise prevent it, the effects of time upon your work will be
rather for its advantage and its greater brilliancy, than the contrary.57

Other nineteenth century authors include descriptions of the painting technique of Italian
masters like Titan and Raphael in their discussions about ground colour. Gullick and Timbs
(1859) write how Raphael worked on grounds composed of pipe-clay and chalk and how
Claude Lorrain painted on similar grounds, with the effect ‘that we find the skies,
distances, and delicate passages as clear as the day they were painted’. The authors
conclude: ‘Nothing, indeed, is better established than that white grounds are in every way
preferable’. This strong statement is tempered somewhat, however, when they continue
to say that it does not matter whether the brightness is produced by the ground itself or in
later stages of painting. To illustrate, they give the example of Titian. They state that Titian
used white opaque paints over dark or red grounds, which he then covered with glazes.
This they consider an alternative method to produce the effect of ‘light within’ (‘luce di
dentro’).58
Interpretations of historical painting techniques differ. While Gullick and Timbs quote
Titian as an example of a painter who employs dark or reddish grounds, other authors
were quoted above who are convinced that Titian and other famous colourists painted on
white grounds.59 Yet other nineteenth century authors believe that Titian employed
slightly coloured preparatory layers. Montabert (1829) writes that artists like Titian never
painted on an ‘absolutely uncoloured and cold’ white. This information he uses to support
his own advice to paint on grounds with the colour of ‘dirty ivory’.60 He prefers this colour
to white, since he fears that a white ground will dull the vividness of some colours applied
55

Sarsfield Taylor in Mérimée 1839: 345-346.
Blockx 1881: 4.
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Barry 1848: 214-5.
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Gullick and Timbs 1859: 219.
59
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on top.61 Standage (1892) quotes Merrifield (1849) on the subject of ground colours
employed by ‘the ancients’. He writes that she states that ancient paintings are executed
on yellow or white grounds.62
The fact that even during the last decades of the nineteenth century the effects of red
earths in grounds still stir the emotions is demonstrated by a series of articles on the topic
of the degradation of red bole grounds in the German periodical on painting techniques
Technische Mitteilungen.63 This series of articles discusses the precise reasons why red
bole grounds would obscure paintings. The first article on red bole ground appears in
1885. It is actually mild about reddish grounds, the anonymous author stating that the
reputation of red bole grounds is worse than the material deserves.64 A second article, by
Mathes (1891), a restorer, agrees with this opinion and hypothesizes that the ‘rising
through to the surface’ of a bole ground is caused by increased transparency of the paint;
the bole is not the cause of the problem.65 According to Josef Schönbrunner, who writes
an article in issue 134 (1891), this theory is entirely wrong.66 He states in his article titled
‘Bole lamentation!’ (‘Bolusjammer!’), that the hygroscopicity of the bole attracts moisture
from the air. This moisture subsequently destroys the oil binder, which causes the ground
layer to pulverise, and this results in bubbles forming below the paint layers.67 In 1892,
Mathes responds to Schönbrunner’s article. Mathes again stresses that the bole is
innocent and blames insensitive restorations with aqueous cleaning agents for the bad
state of preservation of a number of paintings executed on bole grounds.68 In 1895, Dr.
Büttner, owner of a salt factory (‘Pfänner’ is his profession), again shifts the balance
against bole grounds in his article called ‘the ‘evil’ bole ground’ (‘Der ‘böse’ Bolusgrund’).
Büttner agrees with Schönbrunner on the hygroscopicity of the bole. He reports on a
series of tests: he made bole grounds and exposed them to humid air in the washing
house. From these experiments Bütther concludes that the degeneration of the binder
changes the colour of the bole ground into a ‘cold, dull but more intense red’, a colour
which completely destroys the tonal balance of a painting. Büttner reports on his attempts
61

De Montabert starts his exposé on ground colours by saying that the ground colour always influences the
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ground preparation.
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to restore the original more subdued reddish tone of the bole ground with copaïva balsam
and by exposing his paint-outs to alcohol vapours, following the methods of Max von
Pettenkofer.69 He declares these experiments to be successful.70 Büttner seems to be the
last voice heard in the discussion on bole grounds, as no subsequent articles appear.
Together these articles show that late nineteenth century art professionals are still
interested in the problems associated with the use of red grounds and try to find
explanations, and cures.
There is one other German writer whose comments about reddish ‘bole grounds’ should
be mentioned. In his book on the technique of oil painting, Ludwig (1893) discusses the
problem in detail.71 His comments reveal that apparently the binding medium of reddish
grounds has also been the topic of debate, as he starts by explaining that contrary to what
had been suggested recently by others, reddish bole grounds do not have an aqueous
binder.72 This he claims to know for certain based on his observations of painting
techniques, observations that do not fit with the use of an aqueous ground. In particular
the fluid underpaintings he sees in these paintings would not be possible on an absorbent
ground. Ludwig explains that while both on light and dark grounds the paints become
more transparent, this results in paintings on a dark ground becoming darker and
paintings on a light ground become lighter. The degradation of paintings on a light ground
he perceives as less disturbing. Ludwig adds that the degradation on dark grounds is
aggravated because of the different painting technique required on a dark ground: on a
dark ground, paints must be applied in thicker layers to cover. As result more oil is used. It
is the oil that darkens and results in a more muddy appearance. That is why, according to
Ludwig, thick paint layers on a dark ground change more than thin layers on a light
ground. The only solution, according to Ludwig, is that: ‘straight from the beginning, no
excess of oil or of oil paint must be applied to the painting surface!’73

10.4 The influence of ground absorbency
10.4.1 The stability of aqueous grounds and their role in preventing paint discolouration
As early as the sixteenth century, recipes discuss the effect of the binders of preparatory
layers on the stability of paintings. As will be seen, sixteenth century comments focus on
the delamination and flaking of aqueous ground layers, in particular of chalk and glue
layers. From the seventeenth century onwards, recipes also focus on the influence of
ground layer absorbency on colour changes in aged paintings (see Fig. 2.2b).
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See Schmidt 1990: 30-76 for more information on the regeneration methods introduced by Von Pettenkofer.
Büttner in Technische Mitteilungen, nr. 18 (1895): 1-2.
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Ludwig points out that a reddish bole ground in a painting do not necessarily contain Armenian bole, but
that also reddish earth based grounds are sometimes called ‘bole grounds’. Ludwig 1893, vol. 2: 210.
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No nineteenth century sources have been found during this PhD research that suggested the use of aqueous
binders for bole grounds. The only recipe found is dated much earlier. It appears in the anonymous recipe
book, Frans Hals Museum, 1650-1700: 5.
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Ludwig 1893, vol. 2: 214: ‘Summa summarum, gegen das Nachdunkeln und Trübwerden durch
Oelüberschluss git es nur ein Mittel, welches der gesunde Menschenverstand schon den Alten lehrte und heute
noch jedem Vernuftigen lehrt: Man bringe gleich von Anfang an und überhaupt keinen Oel- und
Oelfarbenüberschluss auf den Bild!’
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While a thick glue-based preparation is generally considered to be relatively stable on
panel, the same layer applied to canvas is thought to lead to adhesion problems due to
the incompatibility of a relatively brittle preparation with the more flexible canvas
support.74
Throughout the period under investigation, a number of alternatives to chalk and glue are
suggested: either the glue binder is replaced by a mixture containing flour paste or starch
paste,75 or the layer thickness of the chalk and glue layer can be reduced. For example the
Volpato manucript (c. 1670-1712) advises a thin layer of gesso for canvas preparation76
and Palomino (1724) indicates the importance of a thin priming to prevent flaking.77
Considering the fact that many authors quoted in this thesis warn of flaking of aqueous
preparatory layers when applied to canvas or discuss methods to prevent flaking, it may
seem strange that sources would continue to provide recipes for the use of aqueous
binding media in grounds for canvas. There must have been a more important argument
in their defence. Possibly this is the absorbent nature of aqueous grounds. The hypothesis
that their absorbent qualities are the main reason why authors tolerate ground
preparations that come with the risk of flaking, is supported by a number of seventeenth
century sources who indeed mention the beneficial effect that an aqueous preparatory
layer can have on the brightness of the colours of oil paint applied on top. Symonds (c.
1650-2) is the first author within the period to introduce this idea. He writes that a gluebased ground on canvas will result in colours that remain extremely fresh with age, as
‘Those clothes that have gesso in the impr. [=imprimatura] the gesso makes the colour
keep fresher & does drinke up the malitia of the oyle’. Symonds also mentions their main
drawback: ‘they crack sooner & that is the worst of the gesso’.78
Félibien (1676) goes even further than Symonds and claims that if painting were possible
without a ground, the colours would remain even more beautiful. Félibien is convinced
that Titian and Veronese, whose colours he admires greatly, painted on canvas prepared
with aqueous grounds (‘distemper’). The reason for the excellent state of the colours in
these paintings is, according to Félibien, the fact that their distemper grounds have
attracted and absorbed the oil present in the paint. This has allowed the colours to remain
74

Possibly the higher moisture response of canvas also plays a role. This argument is however not seen in
historical recipes. More recent recipes for the use of protective layers applied to the reverse of canvas supports
(see Paragraph 10.7) do mention the damaging effect of moisture penetrating the canvas through the back.
Although in a comparison of the use of chalk and glue layers on canvas and panel authors often point to the
greater chance of flaking of such layers on canvas, a relatively small number of authors also associate the use
of aqueous layers on panel with flaking. De Mayerne (1620-44: 99) writes that he prefers an oil-based ground
for panel to a preparation with animal glue and chalk. Dossie (1758: 203-4) condemns all hygroscopic
preparatory layers, both for panel and canvas, and suggests the use of drying oil and oil paint instead. He fears
both for the adhesion between support and ground and between ground and paint layers. Dossie 1758: 201. As
noted in Chapter 5, Hampel (1846: 26) advises oil varnish, Blockx (1881: 31) oil.
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Flour or starch paste in canvas preparation is mentioned in a considerable number of recipes for the
preparation of canvas, see Appendix 6c to 6e. The next paragraphs describe advice by Italian and German
sixteenth century sources on the use of flour or starch paste in canvas preparation.
76
Volpato manucript c. 1670 (transcribed in Merrifield 1849 (1999): 731).
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Palomino 1715, 1724 vol. 2 1724: 34-5 (translated in Veliz 1986: 152)
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Symonds c. 1650-52: f4 (transcribed in Beal 1984: 219). On folio 10, Symonds makes another note about a
painting: ‘painted on a cloth that was imprimed, wth nothing but the colla & restano freschissimi i colori.’
Symonds c. 1650-52: f10 (transcribed by Beal 1984: 218). However in this quote it is not clear whether
Symonds is discussing a canvas that is only sized with animal glue, or whether he intends to describe a ground
layer that was bound with animal glue.
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more beautiful because it is the oil that ‘kills their liveliness’.79 Félibien expresses his
disappointment that first ground layers of distemper are by his time of writing hardly
used, he believes this is because of their tendency to flake and the fact that canvas thus
prepared cannot be rolled.80
Chapter 5 demonstrated that notwithstanding Félibien’s claim that aqueous grounds are
hardly used, seventeenth century recipes do describe chalk and glue layers for canvas
preparation, sometimes in combination with a second oil-bound ground layer. Although in
these recipes no reference is made to a possible effect on colour preservation, their
composition makes them relevant in the present context.
To briefly recollect these seventeenth century recipes: chalk and glue first ground layers
are advised by the anonymous author of the manuscript Sloane 1990 (c. 1623-44) in two
recipes for canvas preparation,81 in a recipe by Salmon (1672),82 and an anonymous Dutch
recipe book, dated in the second half of the seventeenth century, advises the use of a
layer of glue and red bole as a canvas preparation.83
Two of the three South European seventeenth century sources that discuss aqueous layers
are critical of their use. Pacheco (1649) writes: ‘But experience has taught me that all
preparations of gesso, flour, or ash get moist and rot the linen in time, and what was
painted there flakes off’. Instead he advises an oil-bound clay ground.84 The Volpato
manuscript (c. 1670-1712) is even stronger in its condemnation: the anonymous author
writes that to use gesso on canvas is to tempt fortune. In his opinion, only very thin layers
of gesso can be used, since thick layers would without doubt lead to flaking.85
During the second half of the eighteenth century, aqueous layers are advised for canvas
preparation in a number of sources, alongside the more frequently mentioned oil-bound
preparatory systems (see Appendices 6c and 6d, Fig. 5.3). Dossie (1758) is rather
exceptional in his strong condemnation of aqueous binders for all preparatory layers, both
for canvas and panel preparation. He explains that absorbent grounds will remove too
much oil from the paint binder, leading to paints that are ‘destitute in a great degree of
what is necessary for their proper temperament’.86
79

Félibien 1676: 407-8. Félibien also advises painters to add spike oil to their paint in order to use as little oil
as possible. The thought that Early Venetian painters used absorbent ground prepared with aqueous binding
media is carried into the nineteenth century.
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Félibien 1676: 409-10.
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Manuscript Sloane 1990, 1623-44: 79v (both recipes on the same page). In both recipes, an animal glue size
layer is applied, after which one or two coats of an unidentified white pigment ground in glue, in the first
recipe with an addition of honey to prevent cracking, and a final layer of lead white and a little minium,
ground in oil. The first recipe adds an additional layer of burnt sheeps’ bones mixed with lead white and
massicot, ground in oil. Since in contemporary recipes for aqueous grounds, chalk is advised as a white
pigment it seems likely that the unidentified white in this recipe would be a chalk.
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Salmon 1672: 141. The chalk and glue layer is scraped smooth and covered with lead white in oil.
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‘Recipe book’. Manuscript, Frans Hals Museum, c. 1650-1700: 5.
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Pacheco 1649: 384-5 (translated in Veliz 1986: 68)
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Volpato c. 1670 (transcribed in Merrifield 1849: 731).
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Dossie 1758: 201-2. Dossie warns against the use of commercially prepared grounds on account of ‘the
under coat, which is formed of size and whiting; and is both too brittle, and too little adhesive, either to the
cloth or upper coat, to answer well the purpose’. Dossie’s warnings are opposite to the worries first expressed
by (Félibien 1676: 407-8) and repeated by a number of later authors. Félibien underlines the importance of
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From the early nineteenth century onwards, the darkening effect that excess oil can have
on the aged paint layers is a recurring topic in discussions on preparatory layers, often a
relation is established with the techniques of the ‘Venetians’.87 It is in this context that
recipes for aqueous ground layers again gain importance in historical recipe books. 88
It is not surprising that authors who worry about excess oil warm to the idea of an oilabsorbing, aqueous ground.89 A number of nineteenth century sources literally repeat
Félibien’s claim that absorbent grounds are an important factor in ensuring the freshness
of the much admired paintings of the Venetians. Some authors are able to add evidence to
such claims: Sully (1809-71) writes about his examination of the ground of a panel painting
by Titian, from which he concluded: ‘this ground was composed of plaster of Paris, with
starch and paste, but no glue or size, flour paste being used instead of gelatin’.90 Jay
(1817) had seen Veronese’s Feast in the house of Levi during a marouflage treatment,91
and had the opportunity to examine the borders of the canvas. He noticed that the ground
was still supple and sees that as proof of the fact that Veronese used an aqueous ground.
He describes its advantages: the colours remain luminous and vibrant, it only needs to dry
a single day before painting, it is extremely durable, surface dirt can be removed without
any damage and it reacts very well to varnishing. Jay writes that he has used tempera
grounds on canvas himself and with very satisfactory results. To the argument that
paintings would not be as ‘lustrous’ as paintings on an oil ground he replies that ‘simplicity
does not require this very fatiguing lustre’ and adds that matte paintings have the
advantage that they can be seen from all sides, like fresco’s and distemper paintings.92
The amount of attention paid to absorbent and semi-absorbent ground during the
nineteenth century is evident from the recipes discussed in Chapter 5. Authors discuss a
number of methods to create absorbency: gesso (Compendium, 1808), chalk and/or
plaster of Paris in animal glue (De Montabert 129, Cawse 1840, Sully 1809-71, Technische

using as little oil in the preparation as possible, to prevent darkening of the painting due to excess oil. Later in
the nineteenth century, Grace (1881) also gives advice to refrain from using too much oil, in a recipe for
canvas preparation: ‘you must guard against using too much oil, as this frustrates the whole intention of the
ground. The oil rising to the surface dries in a hard glaze, and thus renders the ground non-absorbent for the
after-painting.’ Grace 1881: 87.
87
Simultaneously warnings about the bad effect of pronounced ground colours are issued. These warnings are
discussed in Chapter 10.
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Carlyle (1991, 2001) finds references until the 1840s to the theory that the Venetians employed absorbent
grounds. Although she finds no later references to the ‘Venetians’, she does find recipes for absorbent
grounds in later nineteenth century sources. Carlyle 1991, vol. 1: 231-233 and Carlyle 2001: 168-9.
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Bouvier mentioned that he and his colleagues had used starch for over fifteen years for his paintings.
Bouvier 1827: 575-7.
90
Sully 1809-71: 104. We do not know exactly how Sully knows the composition of this layer, it may have
been nothing more than a guess. In the context of this quote it should be said that Sully is wary of animal glue,
since he believes that it changes the colours. He favoures starch or paste, considering it ‘one of the most
indestructible things in nature’. Sully 1809-71: 098.
91
‘Marouflage’ is a restoration treatment that involves either the attachment of a canvas painting onto a rigid
support (modern meaning), or the transfer of a panel painting to a canvas (nineteenth century meaning). The
old support is removed from the reverse and a canvas is adhered to the ground layers, possibly after additional
layers have been applied to the reverse of the original ground (Nicolaus no date: 131-2). Marouflage
treatments are nowadays hardly ever executed because of the danger they pose for the painting and because
we now consider the support and preparatory layers an important part of the material identity and integrity of
the work of art.
92
Jay 1817: 558-9.

247

Mitteilungen 1885), flour paste or starch with fillers such as pipe clay (Grandi 1806,
Bouvier 1827) and lead white ground in skimmed milk (Sully 1809-71).93
Bone ash from sheep’s trotters is introduced by Sebastian Grandi in 1806 for a ground
containing layers of flour paste.94 This ground is supposed to be similar to the grounds
used by the Venetians, and attracts attention from a number of later sources.95 Ground
sheep’s trotters are also mentioned by Standage in 1892, who claims that Old Master
paintings were executed on grounds consisting of ground calcined sheeps’ trotters in
animal glue.96
As previously noted, two seventeenth century sources connect flaking of aqueous grounds
on canvas to layer thickness. Also in nineteenth century sources, layer thickness receives
attention: Bouvier (1827) explains that if flour paste grounds are too thickly applied, the
preparation will crack. He does not consider the presence of small irregularities resulting
from thin grounds that only partially cover the canvas threads problematic. If intended for
very detailed pictures, however, the artist should take care to apply the flour paste very
evenly and with a little more body. Flour paste is rather water-resistant, according to
Bouvier. He believes that it will resist water for a number of days, if well prepared.97
Also De Montabert (1829) emphasizes that flour paste grounds are supple enough as long
as they are applied thinly. He claims that a light layer of white and glue, enough to cover
the interstices and barely covering the raised points in the canvas, will not crack.
Suppleness depends on the kind of glue chosen, de Montabert writes, parchment and fine
skin glue being the best. According to De Montabert, additions of certain ‘mucilages’98 will
raise the suppleness of the ground.99 When evaluating De Montabert’s comments, one
has to remember that he advises the use of a lined canvas, which makes a relatively rigid
support. He also mentions the fact that ironing is required to attach both canvases. This
would smooth and flatten the canvas support to a considerable degree.100
Notwithstanding the seemingly sound advice to use aqueous grounds as thin layers,
German author Bickes (1834) describes a very thick ground for canvas which, if we believe
Bouvier and De Montabert, would not have been entirely safe. It consists of a layer of
93

Compendium 1808: 215-6, Cawse 1840: 20-1, Technische Mitteilungen, nr. 25 (1886): 39; Sully 1809-71:
006, 019, 134.
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This recipe was reconstructed by Carlyle. Carlyle et al. 2008: 123-131.
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Transactions 1806: 85-9, Cawse 1822: 9-11; Smith 1825: 357-8; Fielding 1839: 79-80.
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Standage 1892: 73.
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Bouvier 1827: 573, 577-80. As discussed earlier, Bouvier advises to hold the prepared canvas against the
light to check if light can still travel through the ground layers.
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De Montabert frequently employs the term ‘mucilage’. He uses it in a wide sense, in which it seems to refer
to liquids with a viscocity higher than water, but also to more porridge-like materials. This becomes clear
from instances where he further specifies the ‘mucilage, for instance as ‘mucilage of linseed’ (‘mucilage de la
graine de lin’), ‘mucilage of oil’ (‘mucilage de l’huile’), or the ‘light mucilage’ (‘mucilage légère’) which is a
decoction of liquorice. These quotes are all from De Montabert 1829, vol. 9, and appear on pages 177, 162,
169.
99
Montabert 1829, vol. 9: 166-9. His recipe for an absorbent ground on canvas that combines parchment glue
with chalk, lead white, pipe clay or a mixture of these whites, to which ochre and some other pigments can be
added to modify the colour; an addition of honey will raise the flexibility. Before application, the canvas can
be rubbed with a decoction of absinth and some cloves of garlic, alternatively rubbed with a slice of onion.
After drying, it should be pumiced with very cold water, and loosened ground material quickly removed with
a humid sponge. De Montabert writes that others would use whole egg as a binder, or ground bones, pumice
powder and wheat flour paste.
100
De Montabert 1829, vol. 9: 167.
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gelled glue, covered with eight to ten (!) thin layers of chalk in glue, pumiced after
drying.101 Thirty-two years later, the late nineteenth century German periodical
Technische Mitteilungen (1886) again draws attention to the importance of thin layers of
aqueous preparations on canvas. This periodical furthermore contains further advice that
chalk and glue prepared canvas should not be (re-)stretched onto a stretcher after
preparation, ‘because of forth and back pulling of the threads also the best ground jumps
off and flakes’.102
Vibert (1892) strongly believes in the good qualities of absorbent canvas prepared with
‘pastes’.103 In contrast to an oil-based priming:
Paste should be incorruptible, supple, perfectly neutral, and not susceptible to damp. In
this condition it isolates the colours from all chemical reaction liable to result from the
support; neither contracting nor expanding, it occasions no cracks, and its suppleness
enables it to follow the movements of wood and canvas.104

10.4.2 Doubts about the absorbent qualities of chalk and glue grounds
Although the sources quoted above believe that a chalk and glue ground will absorb part
of the paint binder and that this property explains the relatively good state of preservation
of paintings on aqueous grounds, the absorbency of chalk and glue grounds is doubted by
a number of nineteenth century authors.
De Montabert (1829) is the first author who publishes his doubts about the ability of
aqueous grounds to absorb some of the oil paint binder. He believes that absorption of
excess binder does not always take place and writes that absorption depends on the
amount of glue used in the preparatory layer. Actually, in his view a high degree of
absorption is not necessary to safeguard the preservation of a painting. De Montabert
writes:
There is a remarkable difference between the state of preservation of an oil painting
executed on a glue preparation and the state of preservation of a similar painting executed
or placed on an oil ground. This difference does not result from, as has often been
repeated, the oil of the colours placed on this glue preparation absorbing into and
discharching into this preparation; because this difference is even seen when such
absorption does not take place. All the same it is rather likely that, when a ground is not
very charged with glue, a part of the oil, with which the painter has thinned his paints,
penetrates into the ground and somewhat lowers the quantity of oil employed to liquefy
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Bickes 1834: 54, 133-4.
Technische Mitteilungen, nr. 25 (1886): 39 .
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In Vibert’s vocabulary the term ‘paste’ does not necessarily indicate flour paste, but aqueous ground in
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Vibert 1892:100-3.
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and give body to the colouring matter. One sometimes encounters very fresh [looking]
paintings, in which some raised and flaked areas have been detached from the ground that
has been prepared with glue, and the whiteness of this basis, which the oil would have
yellowed, proves enough that it has never penetrated.105

De Montabert advises to use glue-bound grounds that are ‘moderately well bound’, which
he considers by far preferable to the ‘sad routine’ of canvases charged with oil, litharge
and ‘lead oxide’.106 He warns against the use of too absorbent grounds. In his opinion,
they are not required in order to preserve colour freshness and the use of very absorbent
grounds will result in the use of more oil in subsequent layers, required to feed the paints
sufficiently to restore their lustre.107
De Montabert considers absorbent grounds a must in particular for those painters
employing oil paints mixed with resins dissolved in volatile oils (following De Montabert’s
recipe this would be a combination of copal and elemi dissolved in spike oil or ‘wax oil’).108
He writes that such binding media have lower adhesive properties and will require the
more absorbent, therefore more adhesive canvases instead of saturated oil grounds.109
Also later in the nineteenth century authors question the supposed absorbency of gesso
or chalk and glue grounds. Pöckh in an article entitled ‘about grounds for oil painting’ in
the 1891 Technische Mitteilungen, compares a text in a prospectus of German colourmen
Schmincke & Co., which draws attention to the absorbent qualities of chalk and glue
grounds, with Eastlake’s opinion on this subject. Eastlake (1847) questions the absorbency
of chalk and glue grounds. He believes that painters ‘purposely prevented this absorption
of the oil’. As proof he uses the same argument as De Montabert: that flaked panel
paintings always display a ‘perfectly white’ ground, not a ground tinted yellow by
absorption of the oil from the paint binder. During transfer treatments,110 Eastlake has
observed the whiteness of chalk or gypsum grounds himself. He has seen yellow areas in
chalk and glue grounds, but believes that yellowing is restricted to those areas where a
varnish is able to penetrate the ground through cracks. While this proves, according to
Eastlake, that the ground itself is absorbent, it equally proves that the absorbent ground
must have been sealed with an isolation layer before paint application: if an isolation layer
is present, varnish cannot penetrate the ground from the surface, it can penetrate
through the age cracks that expose the absorbent ground itself. Eastlake believes that the
isolation layer must have been a layer of glue, brushed on before an oil-priming was
applied. Eastlake supports his theory that an animal glue isolation layer was applied to
105

De Montabert 1829, vol. 9: 164-5. De Montabert does not write here what is the cause of the better state of
preservation of paintings executed on an aqueous ground. While he elsewhere (on page 165-6) talks
negatively about oil grounds with a large amount of siccative, it seems likely that he believes that the absence
of those ingredients in aqueous grounds is beneficial for the preservation of the paintings.
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Litharge is a lead oxide. Apparently De Montabert is referring to another lead oxide. However he does not
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chalk and glue grounds to render them non-absorbent with quotes from Cennini, Vasari,
Van Mander and Palomino.111 Pöckh is not certain who is right, Eastlake or Schmincke &
Co. He asks: ‘who should we then believe? Which authority is right?... it is wished, that no
more doubt remains on this important issue: whether the Old Masters used their ground
absorbent or not, and if by the use of an absorbing ground an increased liveliness and
luminosity of the paints can be achieved’.112
Ludwig (1893), another German author, also doubts if the absorbency of chalk or gypsum
grounds is the cause of the luminosity of Old Master paintings. He believes that a second
ground layer, an imprimatura of pigments in oil, must have been applied, as chalk and glue
grounds lose their whiteness when they absorb oil from subsequent paint layers and
would than not form a white basis anymore. Actually, Ludwig does not feel that the
absorption of oil from subsequent paint layers is a benefit at all. Although opaque colours
benefit from this type of oil absorption, it will destroy the richness of more transparent
colours.113 In addition, Ludwig fears for the cohesion and adhesion of the paint when
some of the oil binder is taken away: ‘One of the most curious and mindless modern
painting mistakes is the theory, that oil paints hold on better to an absorbent gypsum or
chalk ground than to an oil ground. But what makes them adhere, the pigment powder or
the oil? Clearly the latter; and when it is sucked out of the pigment powder through the
ground, one lowers the adhesive properties’.114
10.4.3 The absorbency of grounds available commercially in the nineteenth century
Prior to the nineteenth century, no comments are provided in historical artists’ treatises
on the absorbency of commercially prepared canvas. It is only in nineteenth century
colourmen catalogues that evidence is found of the availability of supports prepared with
grounds of differing absorbency.
The first record of an advertisement for an absorbent ground for canvas, is by the
colourman Rey in Paris. Callen (2000) quotes an advertisement for Rey’s ground in the
1821 Bazaar Parisien. The ground consists of an aqueous layer covered with an oil bound
layer.115
The London colourman Brown sold canvas prepared with an absorbent (or ‘half prepared’)
ground. It was used not only by British artists, but also by American artists Thomas Sully
and Gilbert Stuart.116 Sully started using Brown’s absorbent canvas during one of his visits
to London and made a note to bring it back to Philadelphia as well. Documentary evidence
as well as canvas stamps show that Sully also ordered canvases prepared by Brown from
America, and that he employed Brown’s canvases between 1843 and 1853, next to
canvases that he prepared according to his own recipes.117
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In a letter written in 1892 to the wife of G.F. Watts, Winsor & Newton provide details of a
recipe for an absorbent type of ground composed of a layer of flour paste, plaster of Paris
[hydrated calcium sulphate] and glue, covered by a layer of chalk, glue, honey, some
drying oil and pigmented with a small amount of yellow.118 It is interesting to note that no
such recipe for canvas is found in the recipe books in the Winsor & Newton archive.119
However another canvas ground recipe from Winsor & Newton, (described in Chapter 5),
does result in an absorbent ground. It is called ’absorbent canvas Nov 1847 (Gale’s)’.
Gale’s recipe calls for a layer of ‘very weak size’, followed by four layers of equal quantities
of chalk and white lead, with a little umber, the binder consisting of raw linseed oil, glue
and treacle.120
The archive contains several recipes for grounds on millboard that due to the glue binder
have an absorbent nature: for instance the recipes for millboard grounds dated in 1833
and 1850 that contain respectively chalk and powdered Bath brick or chalk, ‘Grecian
powder’, pumice powder and animal glue.121 A recipe in the manuscript ‘Relic of old times
1833 P.01’ (183?-76) actually employs the term absorbent ground.122
Because of the availability of the archive, the level of information on the Winsor &
Newton grounds is much higher than that of other colourmen, whose views and methods
can only be gleaned through scraps of information. An example of this is the article of
Pöckh in the Technische Mitteilungen (1891), discussed above, which includes information
on a prospectus of the German colourmen firm Schmincke & Co. which draws attention to
the excellency of canvas prepared with chalk and glue, recommended on account of its oilabsorbing qualities.123 Although this article suggests a commercial interest in this type of
ground from Schmincke, unfortunately no information on their nineteenth century
production is available.
10.4.4 The influence of ground absorbency on painting technique
Discussions by historical authors demonstrate that although absorbent grounds were
considered beneficial for the long-term stability of a painting by many authors, the choice
for absorbent grounds can mean that execution of the painting could be more challenging.
De Piles (1684) is one of the earlier authors who describes paint application over
absorbent grounds. He explains that colours are difficult to spread and look different after
drying than on the palette. For De Piles, these problems are reason enough to advise
leaving aqueous grounds to more experienced painters.124 This shows that, while De Piles
prefers aqueous grounds on account of their supposed beneficial effect on the ageing of a
painting, the technicalities of painting are also allowed to play a role in the choice of a
preparatory system.
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Like De Piles (1684), Bouvier (1827) describes the difficulties that painters may experience
while laying-in a composition on top of an absorbent ground. However in contrast to De
Piles, Bouvier dismisses this effect as a minor problem; he assures painters that the
execution of the following stages is just the same as painting on an oil ground.125 Bouvier
therefore urges the painter attempting to use flour paste grounds for the first time not to
give up too easily.126 For him, the advantages of absorbent grounds are apparently more
important. He mentions in particular that they can be made without lead white; instead
very ‘harmless’ fillers can be used that will not react with paints applied on top. The fact
that aqueous grounds are quickly prepared is an added benefit.127
De Montabert (1829), Dietrich (1871) and Mangold (1895, in the Technische Mitteilungen)
all remark upon the difficulties of painting on absorbent grounds. De Montabert explains
that as soon as applied, paints lose their liquidity.128 Mangold writes that: ‘the paints
quickly become stiff and do not let themselves be handled further’.129 Dietrich (1871)
advises to thin the first paint layer applied to flour paste grounds with turpentine oil to
facilitate spreading. This first paint layer will sink in completely, but this should not
frighten the artist, since only the first layer will sink in in this manner, Dietrich promises.130
10.4.5 Modifying ground absorbency: isolation layers, combinations of absorbent and
non-absorbent layers and relatively absorbent emulsions
The above paragraphs pinpoint two problems associated with absorbent grounds: cracking
or flaking and difficulties with paint application.131 Redgrave (1866) adds to these the
problem that ground that are too absorbent can also make a painting ‘heavy in the darks’
because in dark areas the paint will sink in.132 Both De Montabert (1829) and Fielding
(1839) wonder whether a very absorbent ground will not lead artists to employ more oil
than less oil, as painting on an absorbent underground would require more oil than they
would otherwise use. This would lead to an increase in the amount of oil used instead of
the intended decrease.133
Naturally also in the case of aqueous grounds, absorbency depends on the ratio of binder
to filler or pigment. As described in Chapter 6, some authors described varying
proportions, depending on the layer of the preparatory system. However, as water
evaporation takes place during the drying stage of aqueous binders, such grounds on
average tend to be more absorbent than oil-bound grounds.
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As discussed in Carlyle (1991, 2001), nineteenth century British authors mention a number
of methods to regulate the absorption of preparatory layers. This research expands on her
information and shows that the concern to reduce absorbency was also prevalent in the
additional periods and geographical areas studied.
First of all, absorbency can be lowered by adding an isolation layer or a second, pigmented
oil-bound ground layer. Layered systems consisting of aqueous and oil-bound layers
appear in recipes throughout the period under consideration, in particular chalk and glue
grounds with a second oil-bound ground on top.134 The ‘typical’ layer build-up of North
European seventeenth century panel grounds, described in Chapter 5, actually consists of
a layer of chalk and glue covered with an oil-based second ground layer. Similar
preparatory systems are described regularly in seventeenth to nineteenth century recipes
for canvas preparation. Whether these ground are of a relatively absorbent type is
however not at all certain, as the oil content of the second layer and its thickness can vary
considerably.
The application of additional unpigmented layers of glue, varnish or oil to modify
absorbency is described in Chapter 5. Instructions for the use of unpigmented isolation
layers are found from the sixteenth century onwards and still appear in nineteenth
century sources.135 It is however only in more recent recipes that the use of such isolation
layers is linked to their absorption-reducing effects. Earlier recipes do not make this
connection. For instance De Montabert (1829) writes that a slight ‘embibing’(‘imbibition’)
will help spreading of the colours. He prefers the application of such a thin isolating layer
to painting straight on top of a very absorbent aqueous ground, since it will avoid the use
of extra binder in the paint layers, required in particular to restore the saturation of brown
areas.136 In an article in the Technische Mitteilungen (1886), an anonymous author
describes the use of thin oil paint or a solution of shellac to isolate an aqueous ground.
The author explains that if the painting were executed directly on the absorbent (chalk
and glue) ground, its oil binder would immediately be pulled into this ground. This would
result in a paint without any adhesion.137 In 1895, Chr. Mangold in the Technische
Mitteilungen advises a layer (of boiled linseed oil) to decrease ground absorbency.138
A second method to regulate absorption is to use emulsions of aqueous and oily binders
instead of purely oleous or aqueous layers. Absorption can be regulated with emulsion
binders because it will vary depending on the proportion of oil to aqueous binder. Early
recipes for the use of emulsion grounds on canvas are provided by Vasari (1550), Borghini
(1584) and Lebrun (1635).139 Sully (1809-71) describes Mr. Delonpery’s recipe for a canvas
ground, which combines a cup of [flour] paste (in water) with a cup of white lead ground
in oil.140

134

See Chapter 6.
See Appendices 5 to 12.
136
De Montabert 1829, vol. 9: 165.
137
Technische Mitteilungen, nr. 25 (1886): 39.
138
Technische Mitteilungen, nr. 20 (1895): 1-2.
139
Vasari 1550 (edition 1568): 53; Borghini 1584 (edition 1730): 138; Lebrun 1635 (transcribed in Merrifield
1849 (1999): 772).
140
Sully 1809-71: 036.
135

254

Although most authors describe modifications of absorbent grounds in relation to their
handling properties, Mérimée (1830) advises modifying an aqueous ground for an entirely
different reason: in order to raise the water-resistancy of the ground. In a recipe discussed
in Chapter 5, he explains that water resistance would be required if the painter wishes to
execute his sketch (‘ébauche’) in watercolour.141
Nineteenth century authors suggest other methods to create semi-absorbent preparatory
systems. Fielding (1839) discusses the belief that Titian applied a layer of wax to the
reverse of his absorbent canvases. He writes that although such applications are generally
interpreted as measurements against moisture penetration from the reverse, he wonders
whether Titian employed such layers also because he wanted to prevent ‘his colours from
falling through the ground into the cloth’.142 Wax is included as an ingredient in
Roberson’s recipe for an absorbent ground (1840). The wax is melted in linseed oil, mixed
with treacle, glue, chalk and lead white.143
Hundertpfund’s recipe (1847) describes the application of a first layer consisting of three
to four coats of pipe clay in flour paste, followed by two coats of lead white in oil, the first
coat diluted with turpentine oil. While the last layer is wet, flour is dusted on top.
Superfluous flour is carefully removed and the ground left to dry. Hundertpfund writes
that such grounds will be absorbent enough to draw out some of the oil from the paints
and will allow for the evaporation of binder from both the front and reverse of the
support, which will prevent darkening of the colours.144
Dusting a layer of dry pigment or filler into a wet semi-absorbent ground is also described
by Church (1890), who advises a canvas preparation that consists of a glue size layer, a
layer of chalk and glue, covered by a layer of lead white in linseed oil, dusted with zinc
white. The zinc white layer will prevent the yellowish discolouration associated with lead
white in oil.145
The casein-containing emulsion ground described as a ‘new painting ground’ in the
Technische Mitteilungen (1897) is also devised because traditional grounds are said to
either crack or yellow.146

10.5 The degradation of oil-based ground layers
Concerns about the discolouration of oil-based grounds due to yellowing of the binder not
only leads to advice to employ aqueous binders or emulsion-bound grounds, but also
results in ideas to reduce the oil content of oil-bound grounds themselves.
Fears about darkening associated with the use of too much oil binder stand at the centre
of the introduction of volatile oils such as turpentine oil or spike oil to oil-bound ground
141
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mixtures,147 as does advice to replace part of the oil with varnish. Also adding water during
preparation of an oil-ground is suggested in recipes and will lead to a relatively leanly
bound oil ground. De Mayerne (1620-44) gives a recipe for an ochre-based ground bound
with an ‘unguent’ oil prepared by heating oil, siccatives and water.148 Bouvier (1827)
mentions the use of a mixture of oil and water, beaten into a ‘pomade’ and mixed with
the paint. Although he has not tested this method, Bouvier is sympathetic to the idea of
reducing the oil content of the ground in this manner. He does wonder whether the
cohesion of the ground will suffer.149 Mérimée (1830) describes a similar mixture three
years later.150
A small number of authors relate layer thickness of oil-grounds to flaking, and advise to
apply oil-bound grounds as thin layers to prevent flaking from occurring.151
Discussions on methods to increase the adhesive properties of oil bound grounds signify
that delamination is considered a problem not only for absorbent grounds, but also with
the more saturated ground types. In contrast to recipes to prevent delamination of
aqueous ground layers, recipes for the delamination of oleous grounds not only focus on
the cohesion of the layer itself, but also on adhesion between the preparatory layer and
subsequent paint layers:
Some authors ascribe insufficient adhesion between ground and subsequent paint layers
to the smoothness of oil-bound grounds on a smooth support (wood, copper) and advise
to provide a more adhesive surface for the paint layers by slightly roughening up the
ground or by the introduction of solvents in the oil-bound layer, which is thought to result
in a more ‘open’ and absorbent oil ground.152
Advice to prepare the oil-ground for painting by removing a ‘greasy’ layer from the
ground, as discussed in Paragraph 7.5, is also given to improve the adhesive properties of
the preparatory system. Some nineteenth century recipes that prescribe sprinkling
powder into the wet ground explain that this practice is a means to create better adhesion
between grounds and paint layers.153
The thickness of oil layers is considered a factor that influences discolouration: Volpato (c.
1670),154 Lana (1670) and Félibien (1676) relate the thickness of oil-bound ground layers
with long-term stability of the colours of the painting. Lana (1670) explains that he
disapproves of applying many coats of an oil ground, since the resulting ground ‘being too
147
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thick, it causes the colours which are laid on it to change, for these sink into it so much,
that they ‘participate of the colour of the priming itself’.155 Félibien (1676) writes: ‘one
applies as little colour as one can, in order that the canvas does not crack quickly and that
the colours that one applies on top during painting, are better preserved’.156 Palomino
confirms Félibiens remark that heavily applied grounds crack. According to Palomino
(1724) the thinner the ground, the better. Thin grounds will furthermore allow the oil to
penetrate into the canvas.157 Palomino writes that ground material detaches itself when
the oil becomes brittle with age.158 De Montabert (1829) also expresses concerns with the
effect that a rich oil ground can have on the colours of the painting. In a description of
contemporary methods for canvas preparation with oil-based grounds, he writes that by
applying too many of those layers, the painter will create a risk for the colours.159
Jahn (1803) writes that he has noticed that oil paints shrink after ageing, which causes the
wood grain of the panel to become visible.160 For him this is a reason to advise against
lead white oil-bound grounds and to employ a bole or chalk ground, which ‘provides for
ever a smooth surface, and also attracts the slimy parts of the oil, because of which, the
paints applied on top as a glaze, stand higher, and more rigid’.161
The Redgraves (1866) advises a thin oleous ground but warns that enough binder must be
used to create a plastic layer: ‘If on canvas, it is essential that the ground, though firm and
hard, should have due toughness and flexibility; to which end it should be thin, and have
sufficient oil in its composition’.162
10.5.1 The importance of a well-dried oil ground for long-term stability
A number of sources draw attention to the fact that oil-based grounds require long drying
times before they are fit to be painted upon. Lebrun notes in 1635: ‘the longer ago
canvases have been primed, the better, the colours that are applied on top afterwards
become more beautiful’.163 In 1687, Catherinot writes that primed cloth that is kept for
three to four years ‘is better’ (‘vaut mieux’), but unfortunately without being specific
about the differences between aged and fresh canvas.164
Symonds’s descriptions (1650-2) of the painting procedures followed by Italian artist
Canini include how Canini found that his paint had ‘dried up’ (‘proshiugated’) the day after
it had been applied. Canini then explained to Symonds that the cause of this is that the
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canvas ‘was not so thoroughly dry as it ought, clothes should be perfectly dry’.165 Marshall
Smith (1692) describes another problem that may occur. He too warns that one should
always take care that the priming is thoroughly dry before painting, then writes ‘or the
foul priming colours incorporating with your work will also cause it to change’. 166
More recent sources also describe how, when no attention is given to this drying time, the
results can be devastating. According to Jahn (1803) the freshly applied paints will darken,
spots will appear or raised paint will result, especially if vitriol or litharge has been added
to the ground layers.167 In three issues, the Technische Mitteilungen (issues in 1886, 1895,
1897) refers to the importance of a well-dried ground and describes flaking and adhesion
problems as the consequences of the use of insufficiently dried grounds.168
Bouvier (1827) considers a year a suitable drying time for newly prepared canvas.169 Grace
states that he has heard that Titian allowed his first layer (in tempera) to rest six to eight
months before finishing a painting. Grace writes that ‘long drying seems to induce some
chemical change, which helps you in finishing your pictures’.170 Like Bouvier, American
author Parkhurst (1898) advises a year of drying. Since artists can not be sure that
colourmen sell aged canvas, he advises ‘getting stock and keeping it on hand’, for ‘if you
have had it in your own possession a long while, you know it is not fresh’.171
De Montabert (1829) describes a particular effect that occurs during ageing of the
prepared support. He believes that if prepared supports have been allowed to dry in the
sun, they can become underbound (‘aridité’), however he considers this a benefit, since it
will allow oil from the sketch to penetrate into the ground.172

10.6 Protecting the reverse side of the support
A number of authors who provide recipes for the preparation of supports for oil painting
include descriptions of layers that are to be applied to the reverse of the support (see
Appendix 11). There is a strong overlap between the materials advised for use as
preparatory layers and those employed to coat the reverse of the support. Although a link
is not always made between the reverse side application and its role in the preservation of
the ground, often its stabilizing role is described. Some authors advise the simultaneous
preparation of the front and reverse of the support.
The descriptions of reverse side applications that appear in the recipes studied in this
dissertation focus on panel and canvas supports. In only two nineteenth century sources
are references found for the preparation of the reverse side of fibreboards. Winsor and
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Newton manuscript ‘a relic of old times 1833. P.01’(183?-76) advises animal glue to
prepare the reverse of a millboard and Dietrich (1871) advises a layer of asphalt varnish.173
10.6.1 Applications to the reverse of the panel
Recipes for the protection of the reverse side of panel supports, appear from the second
quarter of the eighteenth century onwards. De la Hire (1730) recommends to apply both
size and chalk-and-glue ground to the reverse of the panel to prevent that panels ‘torture
themselves’ (‘se tourmentent’).174 Dutens’ (1779) advice to size both front and reverse
with glue is given to prevent warping of the panel, however in contrast to the recipe by De
la Hire, the chalk and glue mixture which follows is applied only to the front.175 Muckley
(1889) draws a link between blistering and flaking and the omission of reverse side
applications.176
While pre-nineteenth century recipes mention only the application of an animal glue size
layer and/or a chalk-glue layer to the reverse of the panel, a number of nineteenth
century recipes extend the advice to include coatings of oil- or varnish-based ground
layers.177 Fernbach’s mixture of lead white and chalk in amber varnish is applied both to
front and reverse. Fernbach (1834) explains that the reverse side application will not only
prevent warping of the panel but he also believes that it is an effective measure against
wood boring insects (against ‘worms’).178 Blockx (1881) advises the application of several
layers of lead white in oil, both to the front and reverse of the panel. In the case of
supports without a preparatory layer, an application of lead white in oil or of shellac to the
reverse side is advised.179 Oughton (1890) apparently considers a reverse application
optional. The simple preparatory system that he describes for the front, consisting of a
layer of animal glue covered with a ground containing lead white and bright red, should be
applied to the reverse of the panel as well, if there is any danger that the panel will
warp.180 Standage (1892) advises to always paint both front and reverse ‘with an equal
quantity of colour‘,181 Ellis (1883) issues similar advice. The protective layer that he
describes, consists of a mixture of lead white in linseed or poppy oil.182
Vibert (1892) advises to coat the reverse and the sides of wooden panels with ‘mastic and
suitable protective varnish’.183 Later in his book, this advice is further specified. He
prescribes a double reverse side application, consisting of a first layer of ‘equal parts of
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thick linseed oil and re-touching varnish without siccative, and, when this layer is dry, with
another layer of picture varnish’.184
10.6.2 Applications to the reverse of canvas supports
Reverse side applications for canvases are advised in a number of later eighteenth century
sources and in nineteenth century sources. Pernety (1756) describes the application of oil
with pigment deposits from the bottom of the brush rinsing jar, with the intention to
render the canvas less water sensitive. This same oil and pigment mixture can also be used
to glue a second canvas onto the back of the original canvas. He guarantees that ‘those
[canvases] without a glue size layer that are prepared in this manner never flake, no
matter to which humidity they are exposed’.185 Hallen (1761) advises to apply
‘schmierigen Wachs öle’ [= pasty waxy oil] from the tray used to wash brushes in, with the
intention to keep the moisture from the walls from penetrating the canvas.186
Fernbach (1834) describes how a thin application of flour paste will ‘close the pores to the
back; and prevent the penetration of the ground through the canvas’. Although Fernbach
does not consider flour paste a stable material, the fact that it is very brittle does not
matter in this case. With time, it can fall off the canvas ‘without damage’.187
Wax applications to the reverse of canvases are mentioned by Fielding (1839) who
believes that Titian applied wax to the reverse of his paintings to protect them against the
Venice climate.188 The use of wax reverse side applications as a restoration treatment for
canvas paintings is mentioned in a number of nineteenth century sources in passages
describing restoration procedures, for instance by Sully (1873) and Muckley (1882). 189
Muckley in the same passage describes a lead white coat for the reverse of the canvas.
Collier (1886) advises to cover the reverse of canvas paintings subjected to damp
conditions with a paste of starch and lead white.190 Also chemist Church (1890) advises
lead white in starch, applied over a layer of either mercuric chloride in methylated spirit
(ethanol with a low percentage of methanol) or of tannin in methylated spirit. He explains
that both solutions ‘act by coagulating some of the size in the canvas: the tannin turns it
into leather’. Mercuric chloride would prevent mould or mildew and ‘the attack of animal
organisms’.191
Vibert (1892) gives another reason to apply a layer to ‘the wrong side’ of the canvas,
besides protecting the canvas against ‘dampness, as it might cause it to rot’. He believes
that the reverse side protection will prevent the oil of the paint layers from penetrating
the ground and reaching the canvas support, where it will ‘burn’ the canvas. He mentions
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a number of suitable binding media: ‘water-colour fixative’, wax and resin, gum lac, resin
and caoutchouc in petroleum.192
Standage (1892) is not afraid to allow contact between the canvas and linseed oil, for he
advises a reverse side protection of either a single layer of zinc white in linseed oil or a
double reverse side protection which consists of a first layer of lead white with a second
layer of zinc white. The binders of these layers he does not describe, but the contexts of
the recipe suggests that they are also bound in oil.193
Canvas lining, or the application of a second canvas to the reverse of the support, is also
suggested as a method to protect the reverse of the canvas, in fact both De Montabert
(1829) and Osborn (1845) advise artists to choose lined canvas as their painting
support.194 According to De Montabert, a lined canvas (‘toile doublée’) requires an
additional impregnation from the reverse with wax or resin. This, he writes, is the only
type of canvas suited for use. Only for ‘simple paintings’ not meant for posterity can single
canvas be admitted, but also then with a wax layer to protect them against humidity.195
Osborn agrees: ‘A double canvas promises of course much greater durability, in itself, and
greater protection for the colors against the atmosphere’.196 Varley (1845) believes that
an impregnation from the reverse with varnish and the use of a wooden backboard coated
with a mixture of wax and pitch is beneficial.197 The Redgraves (1866) advises a to apply a
painted cloth to the reverse of canvas,198 Standage (1892) as well, although he writes that
it ‘cannot claim to be very effectual in preventing the darkening of the painting ground by
absorption of noxious gases; but an extra backing of canvas is a precaution to be
recommended against accidental damages’.199 A recipe in the Technische Mitteilungen
(1898) describes a very different type of backing: it advises to cover the reverse of the
canvas with zinc foil, glued to the canvas with a varnish, ‘the same as used to varnish
paintings’. This reverse side protection not only protects against humidity, temperature
changes but also against insect damage or the damaging sea air during oversea
transport.200

10.7 Concluding remarks
The evidence from historical sources that has been presented in this chapter confirms the
notion that preparatory layers were held to have a strong influence on the stability of a
painting. Historical authors indeed consider the choice of ground pigments, the ground
colour, the binder, the layer thickness and build-up in this light.
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While historical texts demonstrate concern regarding the influence of the size layer, of
specific pigments as well as ground layer thickness on the stability of an aged painting, it is
evident that two other causes for degradation attracted even more attention in historical
recipe books: ground colour and ground absorbency.
The fascination with both topics was described by Carlyle (1991, 2001), who concluded
that nineteenth century British recipe books emphasize these two aspects when
discussing ground degradation.201 The present chapter has demonstrated that this interest
started much earlier. The sources quoted by Carlyle are part of a continuous stream of
discussions on these topics, which was already alive in the sixteenth and seventeenth
centuries. Both subjects remain the most important discussion points throughout the
period and all geographical areas investigated. Ground colour is linked to discolouration of
the paint layers. Ground absorbency is thought to have an effect both on the
discolouration or yellowing of the aged painting and, in some cases, to influence
delamination or flaking.
The descriptions of the options available have demonstrated that difficult choices needed
to be made and that compromises were unavoidable. Artists needed to consider working
properties, aesthetics and practicalities such as the drying time. When choosing a fastdrying aqueous preparatory system, there was a higher risk of flaking, in particular if the
artists wished for a canvas with a smooth finish that could only be achieved with a thick
ground. If the artist sought to avoid these problems and chose a smooth oil-based ground,
there was discolouration to fear and the preparatory system required a long drying time.
By replacing part of the oil binder with a volatile solvent like turpentine oil, a lower oil
content was possible, however the risk of flaking due to poorly bound layers would
increase.
The analysis of historical comments on the ageing of preparatory layers have shown that
many authors were very aware of the difficult balance faced by artists in designing or
choosing their preparatory systems.
To support their explanations of the factors that influence ground stability, authors
included examples of paintings that have survived in either a poor or magnificent state.
They looked at examples from earlier times (Titan, Rubens, Veronese, Poussin) or discuss
the techniques employed by their contemporaries; they want to learn from these
examples.
Authors did more than discuss the problems, they also offered advice to prevent
delamination or colour change. Certain additives were thought to increase the stability or
protective value of specific layers in the preparatory system (e.g. the addition of soap to
prevent canvas degradation due to the oil binder), and many of the descriptions of
treatments such as degreasing and pumicing can be seen in this light, as a result of a wish
to create a more strongly adhered layer system. A final measure that was discussed, was
the introduction of a reverse side protection. Advice to apply a layer to the reverse of the
support, or even to work on a lined support, is present in recipes from the eighteenth
century onwards.

201

Carlyle noted in her 1991 dissertation and 2001 publication on nineteenth century British manuals and
instruction books for oil painting: ‘throughout the century authors concentrated on only two aspects of
grounds: their colour and absorbency’. Carlyle 1991, vol. 1: 229; Carlyle 2001: 165.
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Discussions about degradation have revealed what aspects were perceived as disturbing
during which time periods. This makes Chapter 10 relevant for investigations into
conservation history. Which degradation phenomena discussed, when and why this was
the case, may help clarify why certain conservation and restoration interventions took
place, and what present-day conservation treatments may aim for if they attempt to stay
as close as possible to the intentions of an artist.
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In Part I of this thesis, an overall analysis was provided of the contents of the
recipes, and attention has been paid to the most important important aspects of
these recipes that can be investigated by their textual analysis.
Part II assembles 5 studies that are also based on historical recipes, but that
include reconstructions as a means to learn more about the actual effects of the
procedures describes in these recipes, and to help establish the context of
individual recipes. This approach results in more insight into the role played by the
quality of materials, in determining the physical characteristics of preparatory
layers.
Four of these studies have been published. Chapter 11 is based on Witlox (2006),
Chapter 13 on Stols-Witlox (2011), Chapter 14 on Stols-Witlox, Megens and Carlyle
(2012) and Chapter 15 on Stols-Witlox, Doherty and Schoonhoven (2008).
Chapter 12 has not yet been published in the form in which it appears in this
thesis. Part of the information it contains is included in Stols-Witlox (2013), and
this chapter will form the basis of a second paper (in preparation), which will be
written with co-authors Henk van Keulen and Klaas-Jan van den Berg.
The contents of the published papers have been modified somewhat in order to
adapt them to the present setting and to update the information based on recent
insights. However the papers remain in essence un-altered from the published
version.1 As they originally were all published together with recipe tables, these
tables are printed as separate appendices in Volume 2 of this dissertation.
Because of the originally independent status of the following chapters as papers,
some repetition of information already discussed in earlier chapters is present.

1

With the exception of Chapter 11. General information about animal glue as a size layer material was moved
to Chapter 6.
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Figure 11.1
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Set-up for glue boiling

You push the canvas from the back in the areas where the knife passes to spread
the glue more regularly and evenly and you leave as little as you can
Jombert & De Piles 17661

11.1 Introduction2
In historical recipe books, the size layer is discussed as an integral part of a sound layer
build-up in the preparation of a support for easel painting. It is frequently recommended
for panels, canvas and several other supports prior to the ground application not only in
historical sources, but also in twentieth century painter’s manuals, for instance Wehlte
(1975) and Mayer (19871).3 Also in the investigation of cross-sections from paintings, size
layers are encountered. However their exact composition is not regularly investigated due
to problems encountered in sampling and analysing such thin layers. Knowledge about the
presence and composition of the size layer is important, because the size layer codetermines the adhesion of preparatory layers to the support, it influences the reaction of
the painting to changes in relative humidity and has an effect on the visual characteristics
of the painting.
Historical recipe research is required in order to gain more knowledge about size layers.
Not only do recipes reveal information about size layer composition, descriptions of
application methods and discussions about the reasoning behind their use reveal
important characteristics of this layer that cannot be investigated by any other means. In
many cases the interpretation of individual recipes is less than straightforward. To
overcome these difficulties, a wide range of recipes have been investigated and
‘historically appropriate reconstructions’ have been incorporated with the recipe research.
Reconstructions help interpret historical recipes, besides allowing for an evaluation of the
importance of size layers for the appearance and stability of paintings.

11.2 Animal glue as a historic size layer material
Chapters 5 and 6 discussed the materials and techniques advised in historical sources for
the preparation and application of size layers. From these chapters it is evident that
animal glue is the material mentioned with the highest frequency as a size layer material,
both for canvas and for panel supports.
1

Jombert and De Piles 1766: 126
This chapter is an updated version of: Witlox 2008.
3
Wehlte 1975: 355, 367; Mayer 1981: 283-4.
2
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Some authors describe the effect of animal glue size layers on the working properties,
visual characteristics and long-term stability of paintings. However, how reliable are these
descriptions? Do they have any relationship with what happens in actual paintings?
Reconstructions may help answer these questions, but only if care is taken to work with
materials that are as historically accurate as possible, since without appropriate materials
such reconstructions would lead to conclusions that are difficult to compare to
observations from actual paintings.4

11.3 Reconstructions of glue size layers for canvas painting
11.3.1 Reconstruction details
Since modern glues are prepared using methods
and materials with significant differences in
relation to historical glue preparation,5 for these
reconstructions glues are prepared with
materials and techniques that bear a close
resemblance to historical methods described in
the sources and analysed in Chapters 5 and 6.
In order to decide which raw materials are
appropriate for reconstruction, the occurrence of
different types of skins and parchment in
historical recipes has been studied. This analysis
shows that the sizing glues mentioned with the
highest frequency in historical recipes are made
from parchment and glove clippings. Alum tawed
goatskin is selected for the reconstructions
because it is a type of leather that was used
historically as glove leather. Reconstructions are
also executed with sheep and calf parchment,
because both are mentioned repeatedly in
historical size layer recipes (Appendix 18, Table
11.2).6 Glues are prepared (Fig. 11.1) according
to scaled-down historical methods. The skins are
cut into small squares, heated in distilled water
and filtered through cotton gauze or through a
stainless steel sieve, if filtering through gauze is
not possible due to remaining skin particles.
Although boiling times are mentioned
4

Figure 11.2a Open-weave canvas with three
layers of goatskin glue

Figure 11.2b Open-weave canvas with three
layers of sheep parchment glue

See Carlyle 2012a, Carlyle 2012b.
Alkaline or acidic hydrolysis is employed, depending on the skin type; glue extraction takes place at
different intervals and temperatures, anti-foaming agents are added during extraction, often preservatives are
added (except to food-grade gelatin), glues may be bleached with hydrogen peroxide. Oral communication,
Frank Trommelen, Trobas Gelatine B.V. in Dongen.
6
The alum tawed leather has been prepared using a traditional recipe, with egg substitute. It was beyond the
scope of the present study to investigate the exact preparation methods for the sheep and calf parchments.
5
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infrequently in recipes, exact boiling times are used to enable a direct comparison
between glues boiled from different raw materials. Glues are heated for 105 or 210
minutes. 105 minutes is the time needed to fully dissolve one of the skin types; 210
minutes is based on boiling times in recipes for small-scale glue preparation (See Appendix
18, Table 11.1).
A comparison is made between pre-soaked and non-soaked skin, since both non-soaked
and soaked skins are mentioned in historical recipes. In order to investigate the influence
of heating temperature, glue boiled at 100°C is compared to glue heated to 60°C.7 Glues
are dried in a climate chamber at room temperature (20°C) with a low relative humidity
(25%) to speed up the drying and thus prevent glue degradation and the formation of
fungi.8
The resulting glues are redissolved at a moderate temperature (45 oC) and are applied to
three types of canvas,9 both liquid (with a hogshair brush) and as a gel (with a stainlesssteel spatula). They are applied as one, two or three layers (Fig. 11.2a and b). Parallel sets
are executed of pumiced and non-pumiced glue layers. When the size layers are fully dry,
two types of ground are applied on top, a chalk/glue ground and a lead white/linseed-oil
ground.10 The chalk-glue ground is applied in one and two layers.
Several physical properties of the reconstruction glues are determined by Trobas Gelatine
B.V. Dongen (viscosity, Bloom value or gel strength, pH).11
11.3.2 The chemistry of animal glue preparation
What happens chemically during glue extraction? Animal glue consists of amino-acids. i.e.
proteins. Inside the skin, these are bound in polypeptide chains. Three polypeptide chains
build a triple helix, held together by hydrogen bonding and other intermolecular forces.
During glue extraction (thermal hydrolysis), the triple helix is disarranged, protein chains
are separated (denaturation) and when the covalent bonds within these chains are
broken, shorter molecules with different chain lengths and composition are formed. The
resulting gelatine is a very heterogeneous material with crystalline and amorphous
7

This temperature is used at the factory of Trobas Gelatine B.V. Dongen for the first gelatine extraction. Oral
communication from Frank Trommelen, Trobas Gelatine B.V. Dongen.
8
Historical procedures describe drying in the open air, in the shade. See Greber 1950
9
The types of canvas chosen are: a closed-weave linen canvas, an open weave linen canvas and a jute canvas.
Prior to use, the canvases were rinsed repeatedly, first in hot tapwater, then in demineralized water. Rinsing
was continued until the water no longer becomes coloured and until it has no more odour from water soluble
components in the canvases.
10
Chalk/glue ground was prepared with goatskin glue, boiled for 105 minutes without prior soaking, redissolved as a 7% solution, with unprocessed Omya chalk in a 1:1 ratio. The lead white/linseed oil was
prepared with cold-pressed oil and stack-process lead white ( 6.5 % (w/w) linseed oil). The chalk employed
has not undergone processing after it was mined.
11
Viscosity was determined with a certified American pipette at 60.0 oC (6.67 % concentration by mass). The
gel strength was measured with a Stevens Texture analyser type LFRA, with plunger TA.5, diameter of 12.7
mm and edge radius of 0.35 – 0.43 mm, according to BS757. The plunger was pressed 4 mm into a gel of 6.67
% concentration by mass, cooled for 16 to 18 hours at 10.0°C. The pH of a standard 12.5 % solution was
determined by means of a calibrated pH meter with a temperature pre-set at about 50oC. The Bloom value
(expressed in Bloom grams) is the strength or pressure needed to press a plunger 4 mm deep into a standard
concentration gel.
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areas.12 The higher the degree of hydrolysis, the lower are the crystallinity and the gelling
capacity of the glue. The degree of hydrolysis depends on boiling time, heating
temperature, the presence of impurities,13 as well as the pH during glue extraction. The
age of the skin also plays a role, since older skin is more highly cross-linked and therefore
more difficult to dissolve.14
Bearing in mind the multitude of factors influencing glue preparation, it is easy to
understand why authors of historical recipes rely on glue consistency instead of boiling
time. They are interested in obtaining a reliable and workable glue, and this means
checking and adapting the boiling time for different batches of skin. Gel consistency is also
temperature dependent and will therefore show seasonal differences and variations due
to climate. A ‘trembling jelly’, as was described in Paragraph 6.1.2, will have a higher
concentration in summer than a similar jelly in winter.
11.3.3 Reconstruction results: influence of raw material
The results confirm repeated comments in historical recipes about the higher strength of
parchment glue, as opposed to the weaker glove clippings glue. The three raw materials
selected, yield very different glues. The goatskin completely dissolves in distilled water in
105 minutes, and forms an ochre-coloured turbid liquid. The liquid is slightly sticky. The
calf parchment is nearly dissolved after 105 minutes boiling. The resulting liquid is light
yellow, slightly turbid, very viscous and much stickier than goatskin. In contrast, the sheep
parchment does not dissolve in water, even after 210 minutes boiling time. The light
yellow, transparent liquid produced is very fluid and extremely sticky.
These differences are reflected in the Bloom values and viscosities of all these glues (See
Appendix 18, Table 11.3). All the parchment glues have higher gel strengths than the
goatskin glues, as well as higher viscosities.
11.3.4 Reconstruction results: effects of preparation variables
Although soaking does not seem to lead to noticeable changes in the glue, instrumental
analysis shows that both the viscosity and the Bloom value of the glues are influenced by
this treatment. Soaking of both the sheep parchment glue and goatskin glue results in a
lower viscosity and Bloom value. Calf parchment shows an opposite reaction to soaking: a
higher viscosity and Bloom value. At the moment no explanation is available for the
different reactions to soaking of the calf and sheep parchment.
A comparison between glues prepared at 60°C and 100°C shows - not surprisingly - that a
lower heating temperature results in less glue being extracted, but with a lighter colour
and higher gel strength. The extracted glue is more transparent and has a lower viscosity
(See Appendix 18, Table 11.3).
Sheep parchment heated for 210 minutes instead of 105 minutes, yields a more coloured
glue with a lower viscosity and Bloom value. A larger amount of glue is extracted but of a

12

Kolbe 1999: 18-21.
Although many impurities are washed out during the pre-treatment of the skin, in our case also while
leather or parchment is prepared (Eastoe and Leach 1977: 76).
14
Eastoe and Leach 1977: 74-75.
13
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lower quality than the glue extracted after 105 minutes of boiling.15
11.3.5 Reconstructions: application to canvas
As described above, the dried glues
are re-dissolved in distilled water
heated to approx. 45 oC. They are
applied to canvas as a liquid and as a
soft gel with a consistency that
‘remains firm below the hand’, but is
similar to a ‘trembling jelly’, as
described by Tingry (1803) in a recipe
for a size layer for delicate subjects.16
A series of tests is executed to
establish this concentration at room
temperature.
The ‘trembling jelly’ concentration
varies according to the raw material.
For the goatskin glues, on average a
Figure 11.3 Bulges and dents in canvas caused by liquid
7% solution (w/w) has the desired calf parchment and sheep parchment glues
characteristics, whereas for the
parchment glues, typically a 5%
solution (w/w) starts trembling.
Therefore parchment glues are applied at a different percentage than the goatskin glue. This is
considered the best approach because historical recipes refer to gel consistency, not to glue
percentage.17 (For some glue varieties, a lower percentage may even have had a good consistency,
but to enable comparison between glues, no additional variations in concentration are
introduced.)

Tests with parchment glue gels of 3% and 7% show why a ‘trembling jelly’ must have been
chosen. A stiffer gel is pushed forward by the spatula and does not spread evenly over the
surface. A very thin gel drips off the spatula; it wets and saturates the threads and its
behaviour resembles that of liquid glue. We can conclude that practical considerations
during application probably played an important role in the choice of gel concentration.
Reconstructions show that gel is more economical in use than liquid glue. On average, a
third to half the amount of material is needed for a layer of gel, both for the first size
layers and for subsequent size layers. When applied as a liquid, the first layer uses
substantially more material than the second or third layer. Although the same is true for
gel sizing, the difference is smaller (See Appendix 18, Table 11.4).
Liquid glue sizing discolours the canvas more than gel sizing because it penetrates the
threads. It also results in a stiffer canvas.

15

105 minutes heating: 0.32 gram of glue per gram of parchment; 210 minutes heating: 0.57 gram of glue per
gram of parchment.
16
‘firm below the hand’ was the consistency advised by the anonymous École de mignature in 1759: 102. See
also Tingry 1803, vol 2: 263.
17
As said earlier, the concentration will vary with environmental temperature.
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Figure 11.4a
Open weave canvas, sized with one layer of
gelled sheep parchment glue. Size covered
with a single layer of chalk in goatskin glue.
(see also pinholes in the upper half)

Figure 11.4b
Open weave canvas, sized with three layers of
the same size. Size covered with a single layer
of chalk in goatskin glue.

The stronger liquid parchment glues cause deformations (dents and bulges) in open weave
canvas, especially when used liquid (Fig. 11.3). This confirms a comment in the Volpato
manuscript (c. 1670): ‘such glues as parchment glue, being strong and harsh, cause a
certain shrinking of the canvas, which has a bad effect’.18
There is a clear difference between the surface characteristics of canvas sized with the
weaker alum-tawed goatskin glue and with a parchment glue. Both parchment glues result
in a rather shiny surface; the canvas is much more rigid and the canvas interstices are
filled to a higher degree (Fig. 11.2a and b).
The possible influence that glue size layers may have on the visual characteristics of a
painting become clear when ground layers are applied on top. In these reconstructions,
sizing reduces the visibility of the canvas weave. When more size layers are applied, this
effect is stronger (Fig. 11.4a and b). Gel size results in a more even surface than liquid size.
Contrary to what is expected from the recipes, pumicing does not noticeably influence the
visibility of the canvas weave.
Sizing reduces the amount of ground penetrating through to the back of the canvas. The
degree of penetration is influenced first of all by the method used for ground application,
which in turn depends on the ground viscosity. Spatula application, used for more viscous
lead white and oil grounds, pushes the ground through the interstices to the back of the
canvas, whereas the brush-applied aqueous chalk and glue ground remains more on the
surface of the canvas.

18

Volpato c. 1670 (transcribed in Merrifield 1849 (1999): 729).
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Figure 11.5
Effect of a glue size layer on ground penetration to the reverse side of the canvas.
Left side: calf parchment glue (5% w/w), applied as a liquid. Right side : goats skin glue (7% w/w),
applied as a liquid. Both are covered with a layer of lead white in linseed oil. Although the calf
parchment is the stronger glue (higher viscosity, higher Bloom value), it does not prevent bleeding
through as well as the weaker goat’s skin glue.

Depending on the glue type and size layer thickness the effectiveness of the size layer as a
barrier against ground pushing through to the back is more or less pronounced.
Surprisingly, stronger glues (in this case the parchment glues) are less effective as a
method to prevent ground penetration to the back of the canvas (Fig. 11.5). Multiple size
layers reduce ground penetration.
In many of the reconstructions pin-holes or craters form in the ground (diameter from
0.01 to 0.1 mm, see Fig. 11.4a).19 Pin-holes are important for a number of reasons: They
may cause uneven absorption of paint binding medium, leading to matt and glossy areas;
they are weak points in the ground layer which can act as a moisture bridge and finally
they may influence the location and formation of age cracks.20
In the reconstructions, pinhole formation depends on the ground’s composition and
application. In the unsized areas and in the viscous lead white/oil ground no pinholes
appear. In the liquid chalk/glue ground, pin-holes form with a frequency that varies
according to the size type and application method.
In areas where the ‘weaker’ goatskin glue is used, very few pin-holes are formed, whereas
19

Following Hess’s definition (1965: 443-444), the holes seen in these ground reconstructions should be
described as craters, since through them the support is visible.
20
The extent to which pinholes may influence absorption of materials through the preparatory layers became
clear when canvas that I prepared with a size layer and an animal glue/chalk preparatory layer were employed
for reconstructions of glue-paste linings, executed by Laura Raven in the context of her Master Thesis at the
University of Amsterdam. Liquid from the lining adhesive paste that Raven applied at the back of the canvas
was transported through the pinholes to the ground layer, which was evident from the ca. 1 mm wide circles
of absorbed brownish lining adhesive around the pinholes. Raven 2013.
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Figure 11.6
Pinhole formation seen from the
reverse of a jute canvas covered with a chalk and glue
ground layer.

in areas covered with the ‘stronger’
parchment glues many pin-holes
appear. Pumicing of the size layer
has no effect on pin-hole formation.
Pinholes are weave-related; they
appear in the canvas interstices (Fig.
11.6). Sometimes pin-holes are
visible in actual paintings (Fig.11.7a,
with a detail shown in Fig. 11.7b).
Whether these pinholes are really
caused by the size layer or by defects
in other paint layers is not
completely certain. However they
present
very
similar
visual
characteristics and a similar cause
seems likely.

Even though this example proves the
occurrence of pinholes in oil
paintings,
pin-holes
are
not
mentioned in recipes for ground or
size layers. This is puzzling, considering the frequency with which pinholes appear in
reconstructions.21
Image through the stereo microscope at ca. 20x
magnification

11.4 Relationship between recipes and reconstructions
These reconstructions investigated the impact that size layers may have on the visual
characteristics of grounds and therefore on the whole painting. Despite being very thin,
the size layer turns out to be more important than its inobtrusive nature would suggest.
Multiple size layers reduce both ground penetration into the support and canvas weave
visibility in the final ground. The preparation variables investigated result in measurable
differences. However, their influence is negligible in comparison to the choice of raw
material.
Reconstructions show that several seemingly unimportant or inexplicable details found in
historical recipes have practical explanations: reconstructions clearly demonstrate why
glue concentration or gel strength is described, and concentration is not prescribed as a
percentage or weight ratio of glue to water. Considering pinholes and ground penetration
to the back and canvas deformation, ‘weaker’ glues are more successful as a size layer
than ‘strong’ glues. This explains why many historical recipes prefer the relatively weaker
glues for this purpose: the strongest glue is not necessarily the best size layer material.

21

They also appear in the chalk and glue grounds of the reconstructions prepared for Chapter 16, and appear
frequently in reconstructions executed by students as part of their training for the Master Conservation and
Restoration at the University of Amsterdam. Pinholes are also described by Vandivere in her reconstructions.
Vandivere 2013: 60.
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Fig 11.7a
Vincent Van Gogh, Self portrait with a
straw hat (june 1886)
oil on canvas, 41.5 x 32.5 cm (h x w).
Collection of the Van Gogh Museum (Van
Gogh Foundation), Amsterdam.
Photo: © Van Gogh Museum (Van Gogh
Foundation)
Figure 11.7b
Detail from background showing pinholes 16 cm up and 1 cm left of the lower right corner.

Although recipes mention that pumicing reduces knots in the canvas and results in a more
even surface, reconstructions did not show a noticeable effect on the roughness of the
canvas. Sources describe the long-term influence of size layers on the stability and
appearance of paintings. The effect of the oil binding medium on un-sized canvas is
described as disastrous. The strength of the sizing material is a further reason for concern.
According to several authors, strong size layers lead to flaking. Monitoring of the test
canvases will reveal whether these effects can be confirmed with this set of
reconstructions.

11.5 Evaluation
In the present study, reconstructions were used in an attempt to investigate the validity of
information found in historical recipes for size layers for oil painting. Reconstructions were
also used as a means to acquire a deeper level of understanding regarding the preparation
details and choice of materials described in historical recipes.
During the first stage of recipe analyses the research took a step back from individual
recipes and studied groups of recipes in order to establish general trends and
developments over time. By looking at groups of recipes, the danger of attaching too
much importance to single recipes was reduced. Once general trends were established, it
became possible to determine which individual recipes can be considered as
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representative examples. These were selected for reconstruction.
Reconstructions were prepared using historically appropriate materials wherever possible.
Not only did the resulting reconstructions illustrate certain effects described by the
sources, but they also provided an explanation for some recipe-details whose meaning or
importance was previously unclear, for example instructions about glue consistency. Thus
these reconstructions offer the possibility of evaluating the reliability and meaning of
information found in historical recipes. The reconstructions showed that this group of
recipes is indeed a valuable source of information, that allows for new insights into the
role of the size layer.
The success of the approach described has depended on several factors, amongst which
were the availability of a substantial body of recipes, combined with detailed information
on the ingredients. Where the conditions described are met, ‘historically appropriate’
reconstructions are an important tool for understanding and evaluating historical recipes,
and for the interpretation of phenomena observed in paintings.
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After the linen has been stretched and nailed onto a frame or board of the intended
size, brush it very well with bookbinder starch (which preparation I will explain at
the end of this paragraph), with the aid of a small plank of about 4 finger widths
long and 3 fingers wide, sharp at the bottom and somewhat thick at the top
Cröker 17291

12.1 Introduction2
Flour paste or starch paste3 have rarely been identified in preparatory layers of oil
paintings and, in particular, their use in pre-nineteenth century paintings has been
reported infrequently (Appendix 19, Table 12.1). While these published examples
represent exceptional findings in actual artworks, there are a significant number of
historical recipes mentioning both flour and starch as binders for size and ground layers
for canvases (Appendix 19, Tables 12.2a & b).4 In some North European recipes from the
sixteenth to the nineteenth century, flour or starch is advised instead of a glue size layer.
It appears less frequently as a binder for ground layers in recipes prior to the nineteenth
century, and when mentioned it is described only in Italian and German recipes.
What causes the discrepancy between the regular occurrence of flour and starch in
historical recipes and their infrequent identification? Firstly, it is possible that the recipes
mentioned in these sources do not correlate with actual painting practice. However, a
discrepancy could equally be caused by the fact that starch is not very obvious as as size
layer or in the ground matrix. The recipes listed in Table 12.2 demonstrate that flour or
starch is heated during preparation. Heating to a temperature that thickens the paste,
destroys the characteristic starch granules. Without these granules, no sign for the
presence of starch is seen when the layer is investigated in cross section with visible light
and ultraviolet radiation.5 A factor that further complicates starch identification is the fact
that in some recipes the flour or starch is mixed with glue and/or oil. ‘Standard’
chromatography protocols for the identification of oil painting grounds do not always
include a search for starch, in particular if other binders are located in the layer. It is only
recently that analytical methods have been developed that allow for the identification of
starch in complex mixtures also containing animal glues and oils.

1

Cröker 1729: 74-5
This chapter has not yet been submitted for publication. A short version of it’s contents has been presented
in a poster (Stols-Witlox 2013, publication due in 2014 from Archetype London) and a longer publication is
in preparation.
3
Flour is defined here as the material obtained by milling cereals, starch is a carbohydrate product extracted
from flour according to procedures described below
4
See also Chapters 5 and 6
5
This was noted earlier in Carlyle et al. 2008b: 126
2
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In order to determine if recipes relate to actual painting practice, the chemical properties
and visual characteristics of starch or flour bound layers need to be further examined and
identified.6 This chapter explores the history and sources of cereal grains employed for
flour and starch pastes, and reports on how reconstructions of flour paste and starch
paste preparatory layer recipes, that are executed to investigate the working properties
and visual characteristics of such layers, can be used to these ends. More knowledge
about the characteristics of flour paste layers will result in improved criteria for their
identification.

12.2 Methodology
As a first step, an analysis of historical recipes for flour paste and starch paste grounds and
size layers was carried out in order to identify variables regarding boiling time and paste
composition that are relevant for investigation by reconstruction.
It is vitally important to employ materials with a close resemblance to historical
ingredients in order to recreate valid products destined to provide information that can be
compared to actual paintings. This extends both to the flour types employed, as to the
milling methods and to the starch production methods. The reconstructions presented
here were made with historical flour types (varieties, composition, flour particle
characteristics) obtained using historical preparation methods. Reconstructions contained
pigments and linseed oil that are produced according to historical methods.
Reconstructions were kept in a climatised laboratory space for natural ageing. Artificial
ageing was executed for 2479 hours at an elevated temperature 35 oC and a relative
humidity of 60% on a second set of samples.7 Samples of naturally and artificially aged
samples were embedded as cross sections in polyester resin (Polypol PS 230) and studied
and photographed with visible light and under UV.8 Staining with a potassium
iodine/iodine stain was also performed on the cross sections.9 A drop of the stain was
applied to the cross section, allowed to react for thirty seconds and the excess was
removed by soaking with a paper tissue.10 Polarised light microscopy was performed on
the starch powders to characterise all starches.11

6

While Carlyle et al. 2008b carried out historically appropriate nineteenth century flour paste ground recipes,
the use of starch alone was not explored, nor the use of flour and starch paste in earlier recipes.
7
Artificial ageing was executed at the RCE (Dutch Cultural Heritage Agency) in a Vötch Industrietechnik
VC0020 climate chamber. An elevated temperature was chosen to speed up degradation processes. An even
higher temperature was considered risky as it could liquefy the animal glue. The relative humidity was
slightly raised, as moisture is described as one of the factors influencing flour paste degradation in historical
sources.
8
Samples were examined on a Leica DM 2500M microscope with a 100 Watt HbO UV lamp, UV filterblock
A/DAPI-HOECHST "UV". Excitation: BP 360/40, dichromatic mirror: RKP 400, Emission: LP 425.
Photographs were taken with Leica EC3 camera.
9
Embedded in Polypol PS 230 polyester resin.
10
The stain solution chemically binds to the amylose present, which results in a dark blue (black almost)
staining of the starch-containing area. The stained starch containing material can be easily identified using
(visible/UV) light microscopy. See Table 12.6 in Appendix 19 for PLM photographs. No differences were
found between the starches.
11
Stained with potassium iodine-iodine solution prepared 14-4-2008. See Schramm and Hering 1995: 205 for
a recipe for a KI-I stain: 1.7 gr potassium iodine and 2.5 gr iodine dissolved in 100 ml water.
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12.3 Textual analysis of historical recipes that include flour or starch in
preparatory layers
12.3.1 Ingredients
As early as c. 1400, Cennini provides a recipe where starch is added to warm animal glue
for a size layer, and the same mixture is used, with the addition of ‘gesso sottile’, as a
ground layer on canvas.12 Table 12.2a in Appendix 19 demonstrates that generally, flour
paste is advised as a size layer only for canvas, not for panel.13 For instance, Eikelenberg in
his manuscript (1679-1704) advises using a glue size layer for panel, but a flour paste for
canvas sizing.14 Paste preparation recipes specify heating flour or starch either in water or
in animal glue. Recipes for flour or starch paste bound ground layers (Table 12.2b) advise
the following pigments or fillers: lead white, pipe clay, gypsum, pumice powder or bone
ashes. Flour- or starch-based layers are usually covered with subsequent oil-based ground
layers.
Several additions are mentioned to modify the paste properties, honey being described
most frequently, in particular in Spanish recipes but also by the nineteenth century
German author Dietrich (1871).15 Honey is very hygroscopic and by binding water, it acts
as a paste plasticizer.16 Montabert (1829) mentions additions of garlic for greater strength,
of vinegar, laurel and nut tree leaves to deter insects and of resin to strengthen the
paste.17 Some recipes furthermore specify the addition of an oil or of turpentine (See
Table 12.2a). Reifsnyder (2013) in the context of paste-based lining adhesives writes that
Venice turpentine makes pastes more sticky and flexible, and that it may play a role in
making the paste more resistant to humidity from the environment.18 Testing of
reconstructions with and without Venice turpentine executed by Carlyle led to the
conclusion that the turpentine stiffens the layer.19
12.3.2

Historical paste preparation methods

Unfortunately, not many authors of historical recipes provide details for the preparation
of the flour paste itself. Casual descriptions demonstrate that its preparation is considered
common knowledge. Eikelenberg (1679-1704) simply talks about a ‘paste of wheat
flour’,20 the Wiltschut manuscript (1726-9) describes the use of a ‘porridge of flour, when
boiled, a little linseed oil added’,21 Ibbetson (1803) talks of ‘a very thin starch’22 and Sully
(1809-71) advises ‘paste in which was a little Venice turpentine’.23
12

Cennini c. 1400, Frezzato 2003: 182-3
See Chapters 5 and 6
14
Eikelenberg 1679-1704: 403-5
15
Pacheco 1649: 68; Hidalgo 1693: 137; Palomino 1715, 1724, vol. 2 1724: 149; Dietrich 1871: 21-2
16
Reifsnyder 2012: 419
17
Montabert 1829: 176
18
Reifsnyder 2012: 419
19
Carlyle et al. 2008b: 128
20
Eikelenberg 1679-1704: 385
21
Wiltschut manuscript 1726-9: 78
22
Ibbetson 1803: 11
23
Sully 1809-71: 156
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281

Fortunately, a small number of authors do include preparation instructions: Cröker (1729)
describes how a little boiled water is added to flour, stirred to remove lumps, after which
more water and flour are added. The consistency is correct when, while still warm, the
paste forms little ‘towers’.24 De Montabert (1829) explains that flour and water should
first be mixed, then heated on a fire until thickened.25
A very detailed description of the preparation of flour paste is provided by Hundertpfund
(1847): Flour is slowly stirred into water. The mixture, thin as milk, it is heated until it
thickens. More water is then added and the mixture is allowed to boil slowly for half an
hour, after which it is mixed with pipe clay, which has been soaked before in water and
stirred to form a milky liquid. Hundertpfund explains that ‘by continual slow boiling, it
becomes smoother and smoother, so that it may afterwards be thinned with water,
according to liking’. The resulting liquid is sieved through a hair sieve and applied to the
canvas with a brush in three to four coats.26
In contrast to Hundertpfund’s recipe, which specifies prolonged heating on the fire to
make the mixture smoother, both Sully (1873)27 and Vibert (1892) advise removing the
pan from the heat when it thickens.28

12.4 Flour and starch: varieties, production methods and trade
12.4.1 Historical descriptions of the type of flour employed
In historical recipes, the flour type and quality are usually not specified. Table 12.2 in
Appendix 19 shows that in most instances, the recipes just call for ‘flour’, sometimes
adding a comment about the quality of the flour: ‘well-sifted’ (Cennini 1400, Palomino
1724), ‘fiore di farina’ (‘finest of the flour’, Borghini 1584), ‘flour or mill dust’ (Pacheco
1649), ‘rocken- oder staub-mehl’ (‘rock- or dust flour’, Cröker 1729) or ‘belle farine’
(‘beautiful flour’, Bouvier 1827). Wheat flour is specified in four recipes29 and two German
recipes advise rye flour.30
What kind of flour was used when no indication of the cereal source is provided? It is
assumed that authors referred to the crushed wheat grains used for baking breads and pie
crusts. This is a safe assumption since no other use of ‘flour’ is as common as the
ingredient used for baking and because bread was the product baked in the largest
quantities in the Western world, at least since Medieval times.
Whereas nowadays, wheat is the most common cereal used in bread baking in the
Western world, in former centuries rye played a larger role. Other cereals grown were
24

Cröker 1729: 77
De Montabert 1829: 176
26
Hundertpfund 1847: 108-9, 130; quoted by Knowlton 1879: 30-1. If this ground is too absorbent,
Hundertpfund advises mixing the oil paint applied on top with wax or using a mixture of 2 parts dammar or
mastic varnish and 1 part fat oil to which 1/20 part wax is dissolved.
27
Sully 1873: 024-5
28
Vibert 1892: 190
29
Pictorius 1747: 355; Müller 1750-1800 (transcribed in Lehmann 2002: 65); Grandi 1806; Montabert 1829
30
Hampel 1846: 22-5; Dietrich 1871: 21-2
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barley, buckwheat, oats and millet, but according to Karg (2009) they were not used for
bread making.31 The division between rye and wheat is in part dictated by the soil type,
rye being adapted to poor and acidic soils, whereas wheat requires relatively fertile soils. 32
Rye and wheat were sometimes sown intermixed in a mixture called ‘maslin’ or
’masteluin’.33 Belderok et al. (2000) write that until well after the Middle ages, poor
people in North West Europe normally ate rye bread while wealthier people employed
maslin.34 The fact that no further milling was required to produce rye bread from crushed
grains means that production costs were much lower.35 Around the middle of the
eighteenth century, wheat bread became more popular, but Belderok writes that in times
of scarcity, a large part of the population would revert to rye bread. It was only when the
industrial revolution led to faster and cheaper milling and flour processing methods, and
when simultaneously the wheat price was lowered due to the import of cheap wheat from
across the world, that wheat flour became affordable for the majority of the population.36
In Europe, international trade in cereals, in particular wheat and rye, has a long history,
starting in the thirteenth century with the Hanseatic cities as important wheat exporting
centers.37 From the end of the Middle Ages on, Amsterdam became a main trading center
for wheat, a position it retained at least until the end of the eighteenth century. Wheat
first entered Amsterdam mainly from France and the Southern Netherlands, but during
the sixteenth century, more and more came from the Baltic countries. 38 Amsterdam
exported inland by river and across the sea to Spain, Portugal, France and England. Also,
Delft and Dordrecht functioned as trading centers, trading mainly in wheat that came
from France and the Southern Netherlands.39 While Russia and the Baltic countries also
became important producers of wheat, after about 1860 they lose their position as the
largest export countries for wheat to the United States and Canada, who transported
wheat across the Atlantic Ocean by steam boat.40 Belderok’s survey of wheat breeding in
the twentieth century shows that around 1900, most North West European countries
either imported or exported wheat.41
12.4.2 Characteristics of historical wheat
Before the end of the nineteenth century, wheat was grown as ‘landraces’, which refers to
local wheat varieties. Differences between such landraces are the result of selection by
farmers of the most successful plants for sowing and consist of spontaneous mutations,
31

Barley was used for brewing, oats and millet for porridges (Karg 2008: 97). Buckwheat was introduced in
the Netherlands at the end of the Middle Ages, however already during the sixteenth and seventeenth century
it was slowly replaced by other cereals. Bieleman 2008: 118.
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Belderok et al. 2000: 3
33
Bieleman 2008: 203
34
Rye was hardly known in Mediterranean countries. Belderok et al. 2000: 8.
35
Bieleman 2008: 108
36
Belderok et al. 2000: 8. In some countries, especially in Scandinavia, but also in Germany, rye bread
remained relatively popular next to wheat until the present day.
37
Belderok et al. 2000: 8-9
38
Belderok et al. 2000: 8
39
Van Tielhof 1995: 232
40
Bieleman 2008: 277-9
41
Depending on their location, they imported from Russia (for instance Finland); from North America, Russia
and India (the Netherlands and Belgium); from France, German, Sweden or the Netherlands (Belgium); and
India and Russia, North America, Australia and Argentina (United Kingdom) (Belderok et al. 2000).
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natural selection or hybridisation.42 They are adapted to local circumstances and show a
relatively large genetic variety.43 Zeven (1990) discusses the international ties between
landraces. She orders the landraces grown in the Netherlands into the following groups:
the Zeeuwse landrace group, the Gelderse (and Ruige Kleefse) landrace groups, the
Ruwkaf Essex landrace group and the squarehead landrace group. The Zeeuwse landrace
group covers French and Belgian Flanders, the Dutch province of Zeeland, part of Essex in
Great Britain and probably adjacent regions. The Gelderse group was introduced into the
Netherlands in the nineteenth century from West Germany. Also the Ruwkaf Essex group
was introduced from the United Kingdom during the nineteenth century, but it was grown
in the Netherlands only for a short time period. The squarehead group finally, was
discovered in Great Britain in 1865 and introduced in the Netherlands in 1870. It was
cultivated here from 1870 to 1900.44 Belderok describes how historical landraces grown in
France are sometimes based on varieties introduced from England45 and that English and
French types enter the German wheat fields.46 In Paragraph 12.4.3 it will be discussed that
the exact composition of the flour will have varied depending both on the landrace and
the growing conditions.
During the second half of the nineteenth century, the theory of evolution developed by
Lamarck and by Darwin results in deliberate wheat breeding that aims to improve wheat
quality, resistance to pests and wheat yield. Around 1910, combination breeding is
introduced, which crosses indigenous and foreign varieties. The first half of the twentieth
century sees the establishment of different breeding institutes throughout Europe.47
12.4.3 Grain characteristics of wheat and rye
In order to be able to identify wheat or rye in paint layers, their composition must be
understood. A wheat grain or kernel consists of a coat (the ‘bran’), which surrounds a
starchy endosperm, and the germ. Unfortunately, no specific information on historical
wheat and rye varieties has been found to date in the literature.48 Information on the
composition of modern wheat varieties indicates that the bran has a large proportion of
dietary fibers (ca. 53%), and contains some proteins (ca. 16%), carbohydrates (16%), fats
(5%), minerals (7.2%) and other components (2.8%). The mealy endosperm consists of
carbohydrates (ca. 85%), proteins (ca. 13%), fats (ca. 1.5%), dietary fibers (ca. 1.5%),
minerals (ca. 0.5%) and other components. The germ, from which the plant grows,
consists of ca. 40% carbohydrates, proteins (ca. 22%), dietary fibers (ca. 25%), fats (ca.
7%), minerals (ca. 4.5%) and other components (ca. 1.5%).49
Precise percentages differ somewhat based on the type of wheat, so-called ‘hard’ wheats,
with harder grains that have a more glass-like appearance, generally having a higher
protein content.50 Wheat composition is influenced by other factors as well: protein
42

Belderok et al. 2000: 9
Bieleman 2008: 131
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Belderok et al. 2000
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Carlyle et al. 2008b: 124 write that they employed a historical wheat type with a 13% protein for their
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Belderok et al. 2000: 18-19
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content depends on growing conditions. Weather fluctuations and soil composition play a
role, as does the time of year in which the grains are sown. Nordic winter wheat (sown in
the autumn) seldom has a higher protein content than 12-13% of the dry matter, whereas
spring sown wheat has a higher protein content (13-15% of the dry matter).51
Nowotna (2006) writes that in comparison to wheat, rye grains have a lower protein
content, a higher enzymatic activity and a higher amount of dietary fiber. 52 Reifsnyder
(2013) describes the protein structure of rye, which contains glutelin, while wheat flour
contains glutenin. Rye also contains more pentosan gum, a non-starch polysaccharide
whch is very hydrophilic. Reifsnyder remarks upon the different quality of pastes with
glutelin and glutenin, glutenin forming stronger chemical bonds.53
Reifsnyder discusses the influence of protein composition and ratio on the elasticity of
flour pastes for lining. The higher the gluten content, the more elastic the resulting paste.
She explains that during heating, the ‘gliaden and glutenin forming gluten strands’ are
cross-linked. The more the paste is stirred, the better the ‘full gluten struture’ is formed
and the stronger the paste. Glutelin molecules form weaker bonds than glutenin
molecules.54
12.4.4 Cereal milling and sieving
In post-Medieval West Europe, wheat and rye were traditionally ground to produce
powder on stone mills. Depending on the desired fineness, milling was executed in one or
more runs. Roller mills, first used in Europe and in North America during the 1870-1890s,
can strip the bran off the wheat or rye kernel, which results in a whiter flour. Modern flour
production also removes the germ, which significantly improves shelf life but reduces
vitamin content,55 and bleaching as well as additives are described in the literature.56
To separate wheat flour from bran in traditional milling, bolting or sieving was the most
common method. Historical descriptions of bolting cloths mention the use of finely woven
woolen bags; later sources suggest steel sieves. The flour, placed inside the bolting cloth,
was shaken. Bran and coarse flour stayed inside the bag, while fine flour escaped through
the weave interstices. To prevent blockage of the sieves by the fine flour powder, rotating
round cases with sieves were invented, with a system of brushes on the inside to prevent
blocking of the interstices. These machines are called ‘bolting mills’.57 No information was
found on the exact mesh used in historical sieves or bolts.58 Descriptions of old bolting
51

Belderok et al. 2000: 91. A study of variability in French cereals shows a variation in starch content and
composition depending on different years and regions, Metayer et al. 1993. BeMiller and Whistler cite studies
that discuss the influence of growing conditions on the amylose content of several cereal types. In general the
influence seems to be smaller than that of the cultivar and of cultivar maturity. BeMiller and Whistler 2009:
32.
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Nowotna et al. 2006: 87-8
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Reifsnyder 2012: 419
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Reifsnyder 2012: 418-9. This information is based on Pomeranz, Y., Wheat, chemistry and technology,
American Association of Cerial Chemists, 1987.
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Campbell et al. 2011
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New York: Appleton & Co. 1869: 158
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methods lead to the assumption that meshes will have varied. Bolting lightens the colour
to a ‘white’ flour, although stone milled flour is never as white as modern flours.
By sieving, whole meal flour was separated into several grades, which in earlier centuries
probably followed local customs. The French 1782 Encyclopédie Méthodique describes the
following grades: ‘fleur de farine’ (fine flour), ‘grosse farine’ (course flour), ‘les griots’
(‘semolina flour’), ‘les recoupettes’, ‘les recoupes’ (two lesser qualities containing more
bran, probably similar to the English ‘grit and ‘grout’) and ‘le son’ (pure bran). Horses were
fed the coarsest material, cows the ‘recoupes’, bread was produced from course and fine
flour, and starch from the ‘semolina’ and the ‘recoupettes’.59

12.5 Historical starch production
12.5.1 Historical production methods for wheat and rye starch: from flour or from grains.
Historical descriptions demonstrate that the raw material used for starch production was
not always the low quality flour and bran mixtures described in the eighteenth century
Encyclopédie méthodique cited above. Comparative analysis of the recipes shows that
different flour grades were considered suitable for starch production. Whereas some
authors advise to use low quality flour with a relatively large amount of bran, others draw
attention to the good starch quality that will be obtained when using very pure flour (See
Table 12.3 in Appendix 19).
Some recipes prescribe flour as the starch source. Such recipes are provided amongst
others by Estienne in 1653 and by the Encyclopédie méthodique.60 Estienne advises to mix
the flour with water, remove the bran which floats on top, sieve the remaining flour
through linen or a sieve, wash and sieve again and collect the ‘white flour’ that deposits at
the bottom of the vat.61
In addition to flour and bran, starch can be extracted straight from the wheat grains. A
description of a procedure to extract starch from wheat grains appears as early as 184 B.C.
in Cato.62 Several historical recipes describe how to extract starch from wheat grains (see
Table 12.3). The simplest procedure described in post-Medieval recipes consists of soaking
the wheat grains in water until fully swollen, regularly replacing the water to prevent
fermentation. The grains are then crushed, starch is ‘washed out’ and allowed to settle at
the bottom of a tank or jar after the bran has been removed by sieving through a cloth.
The starch is then washed and dried.63 Buc’hoz (1786) describes how the soaked wheat is
placed in a strong canvas bag, which is pressed and pounded to squeeze out all the
starch.64 Descriptions of this type of starch extraction continue until well into the
nineteenth century (See Table 12.3).
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Wagner (1860) includes a description of a new starch extraction method from flour, a
process he explains as having been introduced in 1834 by E. Martin. For this procedure, a
dough is made of wheat flour and water. After the dough has rested for 1/2 - 2 hours,
starch is extracted by pouring water over the dough placed in a fine sieve and kneaded by
hand or by machine. After slight fermentation, the starch is washed and dried.65
12.5.2 The role of fermentation
In contrast to those recipes that regularly replace the water used to soak the grains to
prevent fermentation, other authors describe fermentation as a necessary step. In the
entry on starch in his Encyclopedia, Nicholson (1808) explains the role of fermentation:
‘The farina [= flour] ferments and becomes sour, but the starch that does not undergo
fermentation is rendered the more pure by this process’. An acidic solution is added to the
swelled grains or flour as it ‘regulates the fermentation, and prevents the mixture from
becoming putrid’. Nichelson, furthermore, writes that the acidic solution from former
fermentations can be used for this purpose.66 Also Wagner (1860) and Meyer (1888)
describe similar fermentation stages. Meyer writes that fermentation raises the starch
yield, because it results in destruction of the so-called ‘Kleber’, probably the non watersoluble gluten, which hinders starch extraction.67 Wagner gives a description of the
different fermentation stages: the formation of carbon dioxide, which lifts the layer of
fermenting flour until it is suspended above the liquid, then alcoholic fermentation, and
subsequent stages where in succession acetic acid, lactic acid, then butter acid and
sulphuric acid are formed, as well as ammonia.68 According to Rehwald (1911), in a final
fermentation stage the mixture produces a foul smell and becomes covered with fungus.
To check if the starch is ‘ripe’, a little of the deposit is taken from the jar, mixed with water
and decanted by inclination. If after decanting of the starch only a mixture of bran and
brown ‘Kleber’ remains, the starch is ready for sieving and cleaning.69
12.5.3 Other raw materials & variations in preparation process
In the eighteenth century, potato starch manufacture starts in France and Germany.70
However, whether this material is suitable for preparatory layers is uncertain. Wagner
(1860) writes that potato starch is not suited for book binding and for starching clothes
since the larger starch particles will clump up during ironing. He adds that potato starch
quickly goes off.71 Interestingly, Carlyle (2001) quotes a nineteenth century author,
Bachhoffner, who writes that laundry starch is usually obtained from potatoes. 72 Rehwald
(1911) still writes that wheat is used most for starch production in Europe, while in South
Europe and the United States also corn starch is important as well.73
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12.6 Composition of wheat and rye starch
Gomand (2011), writing about modern starch, describes it as consisting mainly of
amylocellulose (AM) and amylopectin (AP) which is the sticky part of the starch, as well as
of small amounts of lipids, proteins, minerals and monosaccharides. In the identification of
starches by iodine staining, it is the AM that discolours, while the AP does not discolour.74
AM is built up of glucose units that form long chains, AP consists of similar glucose units
with many side chains.75 In starch, intermediate molecules may also be present.76 The
starch gelatinisation temperature varies with the average chain length of the polymers
present77 and is generally a little lower in rye starches than in wheat starch. 78 The exact
degree of swelling of starch depends on various factors, including the composition of the
AM and the AP, but also on the duration of the heating and the stirring method.79
Descriptions of modern starch production methods by BeMiller & Whistler (2009)
demonstrate that current methods differ from historical methods. Chemicals are
sometimes added to the mixture to facilitate starch extraction and the perfection of
extraction methods results in a refined product of more controlled particle size and more
pure composition than would have been available historically.80 According to Rehwald
(1911) early starch production was not fully successful in separating the starch from other
constituents of the grain. By the time that Rehwald was writing, methods had been
invented that facilitated extraction by ‘destroying’ other components inside the wheat
kernel.81
Unlike wheat flour, rye flour does not seem to have been used for starch production on an
industrial scale. According to Verwimp et al., quoting Schierbaum et al. 1991, ‘the high
content of arabinoxylans with high water-binding and thickening properties and the poor
dough forming properties of the rye protein make rye less suitable for industrial processes
involved in recovering starch’.82

12.7 Selection of raw materials for the reconstructions
From the above overview of the historical use of cereals and historical starch production,
it can be concluded that wheat and rye flour are most likely to have been used historically
and that wheat is the most likely source for starch. Historical recipes for starch
preparation describe preparation from grains or from flour, according to methods with
and without fermentation. In addition, it is clear that historical wheat and rye and their
derived starches possibly had had slightly different characteristics than their modern
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equivalents, as both the raw materials, production processes and refinement procedures
differ.
Based on Zeven’s (1990) identification of wheat landraces that were historically grown in
the Netherlands, a selection was made of two wheat types for the reconstructions. These
were ‘Zeeuwse witte’ belonging to the Zeeuwse landrace group, and ‘Oude Ris’, belonging
to the Gelderse landrace group. Both landrace groups are native to the Netherlands, but
since they have international ties in different geographical directions, respectively west
and south/east, this selection represents a geographical spread that covers a large section
of North West Europe.83 As a rye grain, ‘St. Jans rogge’ (’St. John rye’), a rye landrace
grown since Medieval times in North West Europe, was selected.84 All these cereals are
organically grown.85
Although the composition of these cereals is not likely to be an exact copy of the wheat
and rye used for historical preparatory layers,86 they are likely to be more similar to
historical varieties than modern and not organically-grown flour types, that may, in
addition to different milling methods, have undergone bleaching or may contain additions
such as fungicides or flow agents.
Grains were purchased whole and were milled once on a stone grinding mill similar in
construction to historical grinding mills.87 Flour was strained with a stainless steel flour
sieve to remove most of the bran. The resulting flours were cream coloured and contained
a small portion of darker bran flakes.

12.8 Starch production for the reconstructions
From whole grains, starch was extracted according to a procedure that combines details
from the recipes provided by Cato, the Kentucky Housewife and Buc’hoz. These recipes
were selected because the procedure is repeated in other sources and remains relatively
consistent throughout the period. The grains were soaked for four days in demineralised
water,88 which was replaced every morning and evening. By then, the grains were
sufficiently soft to crush between the fingers. On the third day of soaking, some light
fermentation was apparent as a yeasty smell and the formation of a light froth on the
water surface.
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In this context it is important to note that research by Zeven, van Tielhof and Belderok has shown that even
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The wet grains were crushed with a beech wood pastry roller. The crushed grains were
placed inside a linen bag, the bag was filled with demineralised water and squeezed and
rinsed to extract the starch. The liquid was collected in a glazed earthenware bowl (Fig.
12.1). During starch extraction, a sticky white material hindered the starch from flowing
out. This was probably the ‘Kleber’ described in historical sources.
From flour, starch extaction was executed with all three cereals, using whole meal flours.
As recipes for starch extraction from flour generally describe a fermentation stage, the
flours were mixed with demineralised water and allowed to ferment at room temperature
for seven days. Each of the flours selected underwent the fermentation stages described
by Wagner (1860) and Rehwald (1911). Starch
was washed out, following the same method
with the linen bag as described for making
starch from grains. Washing out was easier
than with seed starch, as no sticky white
gluten (the ‘Kleber’) appeared.
The starches took two days to settle in the
water, after which the supernatant water was
removed
and
replaced
with
fresh
demineralised water. During washing, the
formation of gas bubbles and an acidic smell in
the flour starches demonstrated that
fermentation continued. Water was refreshed
and the starches were washed three times
(Fig. 12.2). After washing, the starches were
dried in a Whatman paper filter on a radiator.
The starches extracted from the grains are
stark white, while the starches extracted from
the fermented flour are more greyish in
colour. The starches from fermented flour
contain more remnants of the bran and have a
stronger odour, slightly sweet and putrid. Rye
starches are slightly darker in tone than wheat
flour starches. No visible difference is noted
between starches extracted from the two
wheat flour types.
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Figure 12.1 Wringing crushed seeds in linen
bag to extract starch

Figure 12.2 Extracted starches settling

Figure 12.3
Canvas 2
See Appendix 19 for details

Figure 12.4

Boiling wheat flour paste

12.9 Preparation of the ground reconstructions
Reconstruction canvases were designed to investigate the effect of the most important
variations in flour paste and starch paste recipes.89 Canvases measured 40 x 50 cm and
were covered with eight differently prepared pastes (Fig. 12.3).
Areas to be covered with ground layers received a size layer of 3.5 : 100 (w/w)
concentration of sheep parchment glue, prepared from traditional sheep parchment. 90
Two types of fillers described in historical sources (See Table 12.2 in Appendix 19) were
chosen, stack-process lead white (lead carbonate) and pipe clay (kaolin containing clay).
As a pipe clay, an unprocessed ball clay was selected of a type that was used for clay
smoking pipes and which is quarried from ball clay deposits that were worked in the
seventeenth and eighteenth century.91 The linseed oil used was pressed from the seeds of
organically grown Electra flax.92 Animal glue used in paste recipes was extracted from
alum tawed goat’s leather according to historical recipes with an egg substitute.93

89

Linen canvas was washed 8 times in hot tap water, rinsed 3 times in demineralised water and stretched onto
wooden strainers.
90
Glue employed: HART Project, batch 16/2/2012. Preparation details for these sheep parchment glues can be
found in Witlox 2008.
91
Supplied by Fred Locke, Imerys Minerals Ltd. The clay contains 56 % silicium dioxide, 29 % aluminium
oxide, between 1.2-1.7 % iron oxide, 1.6% titanium oxide, 0.3 % calcium oxide, 0.37% magnesium oxide, 3%
potassiumoxide, 0.5% natrium oxide. Locke provided details on the clay pit in an email dated, December 16
2011.
92
Pressed for the HART Project. See Carlyle 2005
93
similar to ‘glove leather’, see Witlox 2008. A different animal glue was chosen than used for the size layer
applied to some canvases, to allow for identification of the individual layers. Glue type analysis is not
executed within the present research but may be important in future investigations.
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Three types of paste were employed:
prepared from sieved flour, pastes
prepared from the starch extracted from
seeds and from starch extracted from
flour. To allow for comparison between
the flour pastes, they were all prepared
according to the same procedure, in a on
to five (w/w) ratio of flour to water (see
Table 12.4 in Appendix 19 for preparation
details). For starch pastes, a different
ratio was employed, one to six (w/w) of
starch to water, as tests demonstrated
Figure 12.5 Applying Zeeuwse Witte wheat flour
that starch pastes produced from starch
starch as a size layer
are more rigid than pastes made directly
from the milled seeds. These proportions
result in creamy pastes that are easy to spread with a palette knife.
Pastes without glue were prepared in an enameled pan by dispersing flour or starch in
cold water with a metal whisk, followed by heating the mixtures on a hot plate while
stirring continuously (Fig. 12.4). Upon the thickening of the mixture, half of the paste was
removed and used warm, while the remainder was left to boil slowly for fifteen minutes
before application. For recipes with animal glue, tepid animal glue (six to hundred w/w)
was used for paste preparation instead of cold water. Procedures were the same.
The fillers were prepared prior to mixing with the flour or starch paste. The lead white
pigment was ground in linseed oil (self-pressed) using a glass muller on a granite slab. The
ball clay was made into a paste using distilled water, the paste was ground using a glass
muller on a granite slab to ensure even dispersion of the particles in the medium. The ball
clay/water paste was stirred directly into the flour paste. The lead white oil paint was
mixed with the paste using a stainless steel spatula on a granite slab, as stirring the paint
into the starch did not result in a good mixture.
The resulting pastes were applied to the prepared canvases and to Melinex using a
stainless steel spatula (Fig. 12.5).94 After the starch and flour paste layers had dried, a
section of each test area was covered with a grey oilpaint consisting of lead white and
carbon black (ground on a granite slab with a glass muller) and applied using a stainless
steel spatula. This grey layer was applied to mimic a double ground similar to those
advised in historical recipes.

12.10

Discussion of results of reconstructions

12.10.1

Size layers and grounds: working properties and visual characteristics

Table 12.4 in Appendix 19 provides a complete overview of observations made during
preparation and application and Table 12.5 in Appendix 19 provides observations about
the characteristics of dried and aged paste grounds.
94

Melinex: http://www.kremer-pigmente.de RN 75 (thickness 75µ), 105 gram/m2
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Figure 12.6 Wholemeal flour as a binder for
ground layers: bran results in an uneven layer

Figure 12.7 Crack formation in ground layer
made with seed starch and pipe clay.
Left: used immediately when paste starts to
thicken. Right: boiled for 15 minutes before use

Reconstructions led to a number of observations. It was very clear that whole meal flour is
not a feasible raw material. Both as a size layer and as a ground binder, the bran flakes
make the pastes impossible to spread evenly. Stripes appear within the layer as the larger
particles are dragged through the still soft paste and give a very uneven result (Fig. 12.6).
The wheat flour/starch paste slightly thickens if left to boil longer, but the rye pastes
become thinner in consistency. As a result, long-boiled rye pastes have a consistency of
fluid yoghurt instead of the creamcheese consistency seen in wheat pastes. The rye pastes
cannot be spread using a spatula without drips forming while the paste is carried to the
support. A brush application seems more likely for such pastes.
Pastes made from starch result in more transparent, slightly more glossy size layers than
the pastes made with flour. Applied as ground layers (with lead white or ball clay), all
pastes have matte or, in the case of grounds with a fifteen to hundred part addition of
linseed oil, have a velvety surface.
Boiling time influences crack formation in the ground layers: a comparison between paste
heated until thickening and paste boiled for an additional fifteen minutes demonstrates
that longer boiling result in a lower degree of cracking (Fig. 12.7). An explanation may be
the fact that continued boiling leads to water evaporation, and cracks may be the result of
contraction upon evaporation of water. Whether this factor accounts for this difference or
if breaking-down of the starch molecules by heat results in less contraction, is uncertain.
Crack formation occurs primarily in thickly applied layers. There does not seem to be a
relation between crack formation and flour or starch type.
Additions tested include animal glue and linseed oil. Animal glue additions significantly
influence the working properties of the pastes. They become stiff upon cooling, as the
animal glue content forms a gel. Emulsified mixtures with linseed oil are very lumpy and
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difficult to handle if not kept at an
elevated temperature. This may be an
important factor when considering the
preparation of large supports.
A 3 parts (by weight) addition of linseed oil
to hundred parts of paste has little effect
on the paste characteristics: they similarly
to pastes without oil and the dried layers
are almost impossible to distinguish
visually from those prepared without
Figure 12.8
linseed oil. An addition of fifteen parts of
Halo formation in section 6.3: wheat seed
oil to hundred parts of paste however,
starch with pipe clay ground layer, covered
with grey oil paint (lead white, carbon black, markedly changes the character of the
paste, which has a silky, somewhat slippery
linseed oil)
feel and spreads beautifully. These dried
pastes have a darker tone and look more
saturated and velvety. The pastes develop a halo of oil binder which bleeds out into the
surrounding canvas and which will also bleed through to the reverse if no size layer is
present. If a size layer is present, bleeding through to the reverse is absent everywhere,
with the exception of the section with sieved rye flour and animal glue paste, to which
after fifteen minutes boiling, fifteen weight parts of linseed oil have been added.95
Pastes without glue or with fifteen weight parts of oil visibly absorb oil from the linseed oil
bound grey layer applied on top. In pastes of pipe clay and flour paste with starch
additions, a halo appeared in the underlying paste-bound layer (Fig. 12.8).
During sampling, the rather brittle nature of pastes without oil is clear. Glue-bound pastes
are more hard and resistant to the scalpel than pastes without glue.96
12.10.2
Examination of reconstructions in cross section with light microscopy;
results of potassium iodine staining
Photographs of all cross sections before and after iodine staining are found in Appendix
19, Table 12.7.
The most important observation from the investigation of cross sections is the fact that
there is no clear indication in visible light and with UV radiation of the presence of the
starch or flour binder in either the size layer or the ground layers sampled.97 In visible
light, both lead white and pipe clay based layers reveal features that may also be
associated with oil and glue bound layers (Figs. 12.9 a-e). Ball clay based layers look similar
to chalk and glue or chalk and oil ground layers: no distinct particles of starch can be
identified, the layer has a light beige tone, with often a slightly more saturated section at
95

Section 39b in Table 12.5
With such hygroscopic layers, brittleness is expected to be dependent on the relative humidity. The rooms
where samples are stored has a relatively constant RH of ca. 50%, as it is inside a building climatized for
museum objects.
97
This confirms observations based on reconstructions of 19 th century recipe by Carlyle et al. 2008b: 126
96
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the top. The higher saturation of this section appears not to be related to starch
concentration (more paste binder), as it does not stain more than the rest of the layer.
Examination under UV radiation shows that flour pastes demonstrate a bluish
fluorescence, which seems stronger in samples that contain 15 weight parts linseed oil.
Artificial ageing of samples has not resulted (so far) in marked differences in the intensity
of fluorescence.
It is only by staining with the potassium-iodine stain that the presence of starch or flour
reveals itself. No starch granules can be seen in the stained cross sections taken from the
reconstructions, as they are destroyed during the paste preparation. However, even in
animal glue bound pastes with an addition of fifteen weight parts of linseed oil the flour or
starch is still stained by the potassium-iodine stain.
As only the areas that have a high binder ratio are stained, e.g. areas in between particles,
the staining pattern shows the division of binder in ground layers. In clay containing
samples, these areas seem to have a laminar orientation, parallel to the canvas (See Fig.
12.9b).98 In samples with an oil addition, the binder-rich regions are relatively short and
seem less horizontally oriented (Fig. 12.9c). Also samples containing lead white reveal
horizontal bands of binder. Here the distribution of starch is more varied. Some samples
do not exhibit very strong horizontal bands, while others clearly do so (Figs. 12d, 12e).
Possibly the pressure applied by the spatula during application results in particle
orientation. This would explain the difference observed in the samples removed from the
reconstructions containing clay and lead white. These differences clearly relate to pigment
morphology: clays have a plate-like structure and lead white particles have a more
rounded form. Monitoring of the samples during ageing will reveal if the lamellar structure
influences delamination patterns.
While differences in the degree and colour of the Lugol stained section (brownish or
blackish) are noted, comparison between different variables does not reveal a pattern
that can be related to composition.

12.11 Conclusions and suggestions for future research
This study demonstrates that flour and starch pastes, applied in thin layers so as to
prevent crack formation, can be used for canvas preparation. Both the pastes containing
lead white and ball clay as fillers/pigments meet the requirements of a preparatory layer
that were formulated in historical sources: these pastes fill the canvas interstices, fix the
loose canvas fibres and provide a base tone.99 In case more saturated layers are required,
the water and flour paste can be mixed with animal glue, some linseed oil can be added,
or they can be covered with an oil-bound second ground layer.
Only short-term artificial ageing was included in this study. The fact that historical recipes
discuss adhesion problems associated with the hygroscopic nature of flour and starch,
suggests that flaking may become a problem under changing climatic conditions. The
98

Particle orientation parallel to the canvas also seems evident in reconstructions of ball clay containing flour
paste layers executed by Carlyle. Carlyle et al. 2008b: 127, figure 6a.
99
See Vibert 1892: 96-8 for a description of the function of a ground layer, see also Chapter 2.
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behaviour upon ageing of the reconstructions produced for this study will be monitored in
the future. Particular attention will be paid to the question whether flaking patterns are
associated with the lamellar structure within flour paste ground layers.
Microscopic examination of cross sections of the reconstructions confirm earlier work
(Carlyle et al. 2008b) which demonstrated that paste binders are not easily distinguished
under visible viewing conditions from other binders. While staining or instrumental
analysis allows for the identification of flour or starch, the presence of these materials is
not regularly investigated in the analysis of cross sections of ground layers. 100 It is hoped
that this study, which has assembled many historical recipes advising the use of flour and
starch for preparatory layers, will result in more attention for these materials. Only
investigation by instrumental analysis will answer the question whether flour and starch
were employed on a regular basis in grounds for oil paintings. Their hygroscopic nature
may require more strictly regulated environmental conditions and may necessitate a
special approach during conservation treatments, therefore knowledge of the use of
starch or flour paste is important for the conservation field.

100

Instrumental analysis by GC-MS of the starches will be the topic of a future publication that addresses two
questions: whether there is a difference between starch produced according to historical recipes and modern
starch, and how starch that appears in complex mixtures (in this case: flour, glue and oil) are best identified.
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Bright field image

UV image

Iodine stained x-section

Figure 12.9a

Composition: sieved Oude Ris flour size layer, long boil

Figure 12.9b (Artificially aged)

Composition: No size layer, Oude Ris seed starch, pipe clay, short boil

Figure 12.9c (Artificially aged)

Composition: No size layer, rye seed starch, pipe clay, l5% (w/w)
linseed oil, short boil

Figure 12.9d (Artificially aged)

Composition: Animal glue size layer, Zeeuwse Witte seed starch, lead
white in oil, animal glue, short boil

Figure 12.9e (Artificially aged)

Composition: Animal glue size layer, sieved Oude Ris flour, lead white
in oil, animal glue, short boil
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Figure 13.1

Lead white flakes in a stack-process corrosion pot from the
Schoonhoven Factory

Archive of Old Holland Classic Colours, Driebergen, Netherlands.
Photo: HART Project, De Mayerne Programme, Amsterdam
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Flake white is more white than ceruse, it could even match Krems [white] in
whiteness, if one took more care during its preparation.
Mérimée 18301

13.1 Introduction2
Exact knowledge of historical lead white terminology is important for a correct
interpretation of historical recipes for painting methods and materials. It is a first step in
understanding the many recipes for preparatory layers that include lead white. Before a
choice can be made regarding the quality of lead white employed in reconstructions of
historical ground recipes, knowledge of its exact identity is of essential importance. As a
first step towards such knowledge, terminology employed in historical recipes needs to be
clarified. This chapter investigates lead white terminology as employed in a large group of
European recipes dating from the fifteenth century onwards (Fig. 13.2).
Knowledge of lead white qualities in historical recipes may be important for an additional
reason. Since lead white quality has implications for ageing characteristics of ground
layers and may influence phenomena such as lead soap formation and the resulting
increase in transparency or possible formation of lead soap protrusions, thorough
knowledge of the nature of materials mentioned in recipes is crucial.3
A connection may exist between lead soap formation inside ground layers and the use of
low-quality or less refined lead white.4 It would seem a logical assumption that for
preparatory layers a lower quality may have been employed. They required relatively large
amounts of material and lead white is not a very cheap pigment.5 In addition the visual
characteristics of preparatory layers may have been considered of lesser importance,
since the preparatory layers were covered by later layers of oil paint. Therefore the use of
a cheaper material would be a logical method to save money. Indeed, the fact that many

1

Mérimée 1830: 223
This chapter is an updated version of Stols-Witlox 2011
3
Prior research on the chemical reactions leading to such paint defects (by amongst others: Boon et al. 2002,
Van der Weerd et al. 2002, Noble et al. 2008), has identified a number of parameters that may influence their
occurrence. Besides the role of moisture to facilitate transport of (metal) soaps through the paint layer, lead
white analysis has revealed that the formation of a ‘healthy’ oil network may be influenced by the lead white
quality employed. See for more discussion on this topic Chapter 14 on lead white processing by washing and
decanting.
4
In Chapter 14, I will refer to the different chemical reactivities of different lead carbonates.
5
Van de Wetering 1997: 304, note 96 provides information on the price difference between lead white and
ochres in seventeenth century Rotterdam and Dordrecht. Van de Wetering notes that in the inventory of the
estate of Trijntge Pieters (1648), 246 pound of brown ochre costs 8 guilders and 12 stuivers while 28 pound of
lead white coss 4 guilders, and he writes that in a 1667 estate in Dordrecht, yellow ochre costs 5 guilders per
100 pound while lead white costs 14 ¾ guilders per 100 pounds..
2
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double grounds consist of a lower layer containing cheaper materials and a top layer of
more expensive pigments,6 supports the validity of this thought.
If we suppose that ground layers do indeed contain cheaper lead whites, the following
questions arise: What determines the quality of lead white, what distinguishes low and
high quality lead whites and do historical recipes provide support for the hypothesis that
cheaper lead whites were advised to be used in preparatory layers? The present chapter
investigates these issues through a detailed examination of lead white production and
cleaning recipes and relates the results with terminology used for lead white in
preparatory layers.
This chapter is based on the study of a collection of recipes for lead white preparation,
adulteration and use of lead white (Fig. 13.2a) that includes recipes from The Netherlands,
France, Belgium, Germany, England, Italy (Fig. 13.2b).

13. 2 Lead white making
Prior to the nineteenth century, lead white is produced mainly by methods that may be
considered dry corrosion processes. Metallic lead is exposed to acetic acid (vinegar) in a
carbon dioxide-rich environment. Elevated temperatures are used, so that the acetic acid
evaporates and reacts with the lead to form lead acetate. This subsequently reacts with
carbon dioxide to form (basic) lead carbonate, also known as lead white.7
As an important pigment in house paints and pharmaceutical products, lead white was
produced in large quantities.8 Venice was an important production centre for lead white
during the Middle ages and the sixteenth century.9 From the end of the sixteenth century,
however, large-scale lead white production is introduced also in Holland. De Vlieger &
Homburg (1992) believe that the introduction may be linked to the fall of Antwerp in
1585, when many craftsmen fled northward.10 As in earlier recipes, the Dutch use
earthenware jars, filled with a layer of vinegar on top of which lead is placed. The jars are
covered with ceramic lids or lead plates and buried in horse manure,11 the fermentation of
which raises the temperature and supplies carbon dioxide. Fermentation times vary
between fifteen and fifty days (Fig. 13.3).

6

See Chapters 5 and 10.
Olby (1966) showed that lead white is a mixture of cerussite (PbCO 3) and hydrocerussite
(2PbCO3.Pb(OH)2); other lead salts like plumbonacrite (Pb5O(OH)2(CO3)3) may also be found on occasion.
Plumbonacrite is reported to transform easily to hydrocerussite and is not always detected in lead white
samples. Olby 1966: 2509-2512.
8
The total export through Amsterdam and Rotterdam around 1790 was c. 1.350.000 kg. De Vlieger and
Homburg 1992: 10.
9
Berrie and Matthew 2011: 295-301.
10
De Vlieger and Homburg 1992: 13.
11
Horse manure contains the lowest percentage sulphides of all manures, thus preventing the formation of
black lead sulphide. Gentele, J., Lehrbuch der Farbenfabrikation, Friedrich Vieweg und Sohn, Braunschweig,
(1860): 147
7

300

220
200

50

180
160
140

52

120
100
80

26

60

23

40

17

20

43
8

17
8

using/mixing
114

cleaning
preparation

47

52 1
before 1400 1400-1499 1500-1599 1600-1699 1700-1799 1800-1899
62

0

Figure 13.2a

Lead white recipes grouped according to function

200
180

50

160
other European country

140

39

120
100
2
5
14
13

80
60
40
20
0

5
13
3
19

England
72

22

39
31
3
4
124
51
21 3
before 1400 1400-1499 1500-1599 1600-1699 1700-1799 1800-1899

Figure 13.2b

Italy

France
Germany
Netherlands

Lead white recipes grouped according to geographical origin

301

days

After fermentation, the corroded lead is removed from the jars, the rolls are flexed and
crushed or the lead white is scraped off and the material is processed. Whatever is left of
the coils and sheets after lead white removal can be re-used. Usually the manure is used
only a couple of times, since its quality diminishes. It needs to be relatively fresh. Good
quality horse manure is important, and should neither be too wet or too dry. Sometimes
water or horse urine is poured on to ensure a moist manure.12 Low quality manure would
lead to black spots in the product,13 presumably because of the presence of sulphides,
which react with the lead to black lead sulphide. After use, according to two nineteenth
century sources the manure is sometimes sold as fertiliser (!).14
The Dutch optimise the production process by building large stacks, using thin rolled
plates of lead instead of thick sheets and increasing fermentation times. Hurst (1892)
describes in detail how such large stacks are built and explains that they contain air
channels through which ‘steam’ can escape.15 To prevent the stacks from collapsing,
Gentele (1860) describes how in the stack process, the covering plates are supported by
wooden beams.16 All these measures significantly reduce production costs and raise the
turnover. The Dutch product is very successful, both inland and as export merchandise.
The same process is introduced in several West-European countries, not always as
successfully however, since at times technical knowledge fails. The Dutch product is
generally considered to be the highest quality available, at least until the second half of
100
90
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50
40
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0

fermented in manure

fermented in a warm place

fermented with spent
tanning bark
1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 1900

Figure 13.3 Fermentation times for stack-process lead white with different sources for
carbon dioxide, according to historical sources

12

Leuchs 1825: 39: ‘Der Mist muß langes Stroh haben und so frisch als möglich sein, damit er im Stande ist,
viel Wärme zu erzeugen.’ Gentele 1860: 146-7: ‘Es kann von vornherein bemerkt werden. daß wenn man
diese materialien durch Luftung, Zerstreuung oder durch ihre eigene Erhitzung trocken werden läßt. der
proceß der Verwesung mit dem Trockenwerden derselben von selbst aufhört. Er beginnt aber wieder bei neuer
Befeuchtung, doch geht die Verwesung, wenn sie einen gewissen Grad erreicht hat, allmählich in eine
langsamere über, wobei weder so viel Wärme, noch ebensoviel Kohlensäure wie am Anfange erzeugt wird’
13
Wiener Farbenkabinet 1794, 149-50: ‘In schlechtem Mist bekommt der Kalk schwarze Flecke, die man
abnehmen muß’.
14
Sertzen 1801: 137. Schmidt 1857: 36-9: ‘der Mist [wird] theils wieder mit ftrischem gemengt, verbraucht,
theils als Dünger verkauft’.
15
Hurst 1892: 13.
16
Gentele 1860: 148-9.
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the eighteenth century when competition from factories in Austria, Germany and France
grows, sometimes helped by import taxes or other regulations encouraging local
production.17
Just before 1800, spent tanning bark is introduced instead of horse manure, probably at
first in England.18 Historical sources mention fermenting times between ca. ten days and
fifty days, the corrosion period probably varying with the quality of the manure, as
described by the 1794 Wiener Farbenkabinet and in the Oeconomische Courant of 1800.19
Although the reaction using tanning bark takes longer (Fig. 13.3) (see below for
description of this material), it is said to provide a more even temperature. Also, the
formation of black lead sulphide is prevented.20 In general, there seems to be a slight rise
in fermenting times towards the end of the nineteenth century.21
Hurst (1892) is one of a number of sources describing how stacks never yield a product of
homogenous quality.22 Historical sources report collapsing stacks, inconsistent
temperatures, insufficient air circulation and other problems. For instance when the glaze
inside the pots is damaged, vinegar would evaporate too quickly and the process would be
halted.23
Thus, lead white quality differs depending on local circumstances inside the stack. Hurst
(1892) explains that in some areas the lead white is crumbly and soft, whereas in other
areas it is hard and flaky. The latter characteristics are considered a sign of a high quality
lead white (Fig. 13.1).24 The Oeconomische Courant of 1800 ascribes these differences to
different intensities of fermentation within the manure. It also points to a difference in
quality of the lead white formed inside the jars and the quality of corrosion product made
from the lead sheets that cover the pots.25

17

De Vlieger and Homburg 1992.
(Oeconomische Courant No 94, dec. 1799: 354-5) reports that the use of tanning bark was introduced
‘recently’ in England. (Bristow 1996: 9) mentions a patent being awarded to Fishwick in 1787. Mérimée is
one of the sources who mention the use of moist straw instead of manure (Mérimée 1830: 225).
19
Wiener Farbenkabinet 1794: 149-150; Oeconomische Courant, no. 168, 1800: 89.
20
(Schmidt 1857: 39) mentions that it is difficult to find constant quality manure, and that if the manure was
old it is not possible to generate enough heat for the process to be entirely successful. (Mierzinski and
Schmidt 1881: 51-2) write that spent tanning bark does not create as high a temperature as horse manure.
(Pulsifer 1888: 283) describes how the 1787 patent awarded to Fishwick for the use of tanning bark claims
that tanning bark provided ‘a more certain and equal degree of heat’.
21
Hurst 1892: 15.
22
Hurst 1892: 14.
23
Schmidt 1857: 39 describes the disadvantages.
24
Hurst 1892: 14: ‘The corrosions are not of a uniform character throughout the whole of the stack; in some
places they are porcellaneous and flaky, are firm to handle, do not break up, and give the best quality of white
lead; in other parts of the stack the corrosions are soft, easily crumble to a fine powder or dust when handled,
and do not give a good quality of white lead. In some places the lead may be discoloured owing to a variety of
causes, such as the presence of tarry matter in the acid (especially when crude pyroligneous acid is used), by
droppings of coloured water from the layer of tan on to the lead, &c.’
25
Oeconomische Courant No. 168., 15 oct 1800: 89: ‘Zelden werken de potten allen even sterk,
verwandelende het Lood in zommige volkomen in Loodwit, en in andere niet; dit komt natuurlyk
daarvandaan, wyl de mist op de ééne plaats meer broeit dan op de andere’.On the same page, the
Oeconomische Courant calls the lead white from the cover plates ‘harder en dichter’ (‘harder and more
dense’).
18
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Some historical sources pay attention to the hazardous working conditions of workers
inside lead white production facilities and describe different inventions or improvements
to prevent lead poisoning. These improvements are aimed mainly at minimizing exposure
to lead white dust: workers increasingly remove and process the lead white in a wet state,
in enclosed areas, some factories introducing lead cast in grilles instead of curled lead to
eliminate unrolling by hand, workers are advised to wear gloves and cover their mouth
with a wet cloth, and machine-driven rollers are introduced to remove and crush the lead
white from the lead slabs.26
In the late eighteenth century the existence of carbon dioxide is discovered. This leads to a
better understanding of the formation of lead white and a more scientific approach to the
stack-process becomes possible.27 In the ‘German’ or ‘chamber’ process, lead is hung
inside a heated box or chamber into which acetic acid fumes and carbon dioxide are
introduced. A first attempt at this process is described in an English patent in 1749,
awarded to Creed. However it is uncertain whether his system functioned, since, as
Bristow (1996) notes, Creed fails to mention a source for carbon dioxide.28 The first factory
to use the ‘German’process’ is opened by Franz von Herbert in 1792 in Wolfsberg, Austria.
It employs fermenting wine lees as source for carbon dioxide. Von Herbert later modifies
his existing factory in Klagenfurth according to the same principle, using wine lees as a
source of carbon dioxide. The ‘Krems white’ produced there becomes known
internationally as the highest quality obtainable.29 Other factories follow Von Herbert’s
example, using variants of this process. The sources of carbon dioxide are sometimes coal
fires, wine lees or additions of marble (chemically calcium carbonate) or potassium
carbonate to the vinegar and the chamber construction varies.30
Several wet processes for lead white precipitation are patented from the last quarter of
the eighteenth century on in England, France and Germany, both using solid lead and
solutions of different lead compounds. Clichy white is the most successful of these
products.31 It is named after the location of the first large factory in France, established in
the early part of the nineteenth century. Here, a particular wet process invented by
Thénard is used.32 Litharge (lead(II)oxide) is dissolved in distilled vinegar to form a
saturated solution of lead acetate. Carbon dioxide is blown through the liquid resulting in
the precipitation of lead white. After collection, the pigment is washed thoroughly33 to
remove any remaining acetate.34

26

(Malepeyre, Riffault, Vergnaud and Toussaint 1874: 63-82) described the hazards of different stages of lead
white production according to the stack-process in much detail. Lestel recounts how many such machines
were unsuccessful, since they created more dust than they prevented. In the end, many factories went back to
hand-removing the lead white. For a survey of process modifications to minimize worker’s exposure to toxic
materials in nineteenth century France see: Lestel 2002.
27
De Vlieger and Homburg 1992: 32-3
28
Bristow 1996: 11 describes the patent in 1749 for James Creed.
29
Mérimée 1830: 228; Pulsifer [1888]: 305–307; De Vlieger 1989b: 465–9.
30
De Vlieger and Homburg 1992: 36–9.
31
Jacobson 1855: 58–59; Malepeyre, Riffault, Vergnaud and Toussaint 1874: 78–85; Pulsifer 1888: 295.
32
Malepeyre, Riffault, Vergnaud and Toussaint 1874: 78-85.
33
Mérimée 1830: 230-1.
34
Jacobson 1855: 58-59; Malepeyre, Riffault, Vergnaud and Toussaint 1874: 78-85; Pulsifer 1888: 295.
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Although a number of wet processes are patented and find their way into historical
sources, hardly any seem to have made it to the production stage due to problems with
manufacturing details, product quality or production costs (See Appendix 20, Table 13.1).35
Around 1840-1860, some wet-process lead white is produced in England and in the
Netherlands according to a process similar to the Clichy process.36
During the nineteenth century attempts are made to find a white pigment that does not
contain the toxic lead. This leads to the introduction of zinc white, antimony white and
others. Unfortunately these pigments are not very popular with oil painters due to their
low covering power, which leads the 1845 Handbook by Osborn & Bouvier to conclude:
`Thus lead still holds its ancient place of honor, and with little risk of being ousted`.37

Figure 13.4

Drying pots for lead white

From the lead white mill ‘De Rob’, formerly in
Koog aan de Zaan, The Netherlands, operating
between c. 1700 and 1865.
The pots are 10 and 11 cm high and have
diameters of 10.5 and 11 cm.
From the collection of the Molenmuseum.
Photo: Ineke Houter-Lautenbach, Vereniging De
Zaansche Molen, Koog aan de Zaan, The
Netherlands

Originally, lead white was available in
lumps, drops, or as flakes. Professional
manufacturers also sell ground lead
white in pyramid-shaped cakes,
created by drying the pigment in
unglazed earthenware pots (Fig. 13.4).
The pots are turned upside down and
the lead white cakes are further dried
in the sun or in a warm room. Some
sources also describe ’loaves’ or flat
cakes.38 Gentele describes how
sometimes the cakes are scraped with
a knife to remove the course surface
left by the drying pot.39 Lead white is
often wrapped in paper, preferably
blue, as it makes the pigment appear a
cooler white.40 Low quality lead white
is sold in large loaves, packed in barrels
of 300 to 500 kg. By the nineteenth
century also ready-ground lead white
in oil has become available.41

35

Some examples of the processes described were: Pattinson’s white, a lead carbonate containing a small
proportion of chloride, it was produced by a wet process from lead chloride and calcium carbonate, a wetprocess lead white using granulated lead, made by the Woolrich process, another wet process using a cylinder
and granulated lead, called the Versepuy process, etc. See Pulsifer 1888, Hurst 1892, Bristow 1996: 10-11 and
De Vlieger and Homburg 1992, for a full overview of different processes described in 19 th century manuals
and patents.
36
Around the turn of the century, electrolytic processes for lead white production are introduced; their
description is beyond the scope of the present chapter, which focuses on more traditional production methods.
Hurst 1892; Eastaugh et al. 2008: 240.
37
Osborn and Bouvier 1845: 8
38
Eikelenberg, 1679–1704: 833–4; Weber 1781: 16; Vuurst 1819: 169–70.
39
Gentele 1860: 159–160.
40
Paper was described by amongst others the Excellency of the pen and pencil 1668: 70, Leuchs 1825: 22,
blue paper by the Dictionnaire portatif 1770, vol 1: 518-9, Buys 1774, vol. 6: 754, Krünitz 1775, 1784, vol 5:
711-etc., Weber 1781: 16, Wiener Farbenkabinet; 1794: 151, Vuurst 1819: 171, Gray 1828: 647-8, Schmidt
1857: 36-9.
41
Malepeyre, Riffault, Vergnaud and Toussaint 1874: 63-72
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13.3 Factors during production that influence lead white quality
Sources describe several production parameters that influence lead white quality.
Naturally, the quality of the initial lead plays a role and is mentioned by several eighteenth
and nineteenth century writers. The anonymous Kostliches Büchlein (1549) advises
scraping the ‘skin’ off the lead before hanging the sheets inside a pot of vinegar, to which
a hand of salt is added before it is heated and subsequently buried in manure.42 De la Hire
(1730) explains how dirty lead will result in lead white covered with grey or yellow
material that should be removed before use.43 Gentele (1860) mentions that lead used in
lead white production should be clean and indicates the purity of the metal as an
important factor.44 Mierzinski and Schmidt (1881) explain the effect of impurities in detail:
metals like silver will influence the reaction speed of lead into lead white. The presence of
copper or iron should be avoided, whereas bismuth will lead to better covering power and
higher quality pigment.45 Why copper and iron should be avoided is explained by Schmidt
(1857), who states that copper will lead to a bluish product, while lead with a high iron
content will impart a yellowish one to the pigment.46 Apparently, the lead mined in
Austria, in Villach, which was used in Klagenfurth, is of a particularly high quality. Ure
(1853) explains that: ‘The freedom from silver of the lead of Villach, a very rare
circumstance, is one cause of the superiority of its carbonate’.47
The choice of vinegar is also important, since the acid content has to be suitable for the
process. Although the quality of wine vinegar is praised by many, De Vlieger & Homburg
(1992) believe that beer vinegar is probably used more frequently in the Dutch stack
process due to its low cost and suitability.48 In particular nineteenth century sources
describing large-scale lead white factories mention alternatives to wine vinegar. Not only
beer vinegar, but vinegars made from treacle, hops or fruits (plum, apple, etc.) and other
acidic liquids are described.49 One seventeenth century source mentions urine.50
Fermenting fruits are used in the stack process, as a source of carbon dioxide and of

42

Kostliches Büchlein 1549: no page nrs.
De la Hire 1730: 665: ‘quelques fois ces écailles sont couvertes d'une matiere grise ou jaune qu'il faut
ratisser avant que de les broïer, ce qui peut venir des lames de plomp qui n'étoient pas bien nettes par dessus
quand on les a enfermées dans le pot’.
44
Gentele 1860: 28-29 and 141-2.
45
Mierzinski and Schmidt 1881: 59.
46
Schmidt 1857: 35-9: ‘je reiner [da] Blei war, um desto schöner weiß, enthielt leztenes etwas Kupfer,
bläulich, oder etwas Eisen, gelblich weiß gefärbt’.
47
Ure 1853: 946: ‘The high reputation of the white lead of Krems was by no means due to the barites, for the
first and whitest quality was mere carbonate of lead. The freedom from silver of the lead of Villach, a very
rare circumstance, is one cause of the superiority of its carbonate; as well as the skilful and laborious manner
in which it is washed, and separated from any adhering particle of metal or suphuret.’
48
De Vlieger 1989a: 22; Oeconomische Courant No. 167, 1800: 82.
49
(The Oeconomische Courant no. 167, 1800: 82) mentioned beer vinegar, oats-vinegar and brandy vinegar;
(Leuchs 1825: 38) described the same materials but also vinegar from low quality sugar sirup, vinegar from
starch sirup, from raising, from wild apples, from plums, acid milk, a mixture of vinegar and yeast, mixtures
of wine vinegar, wine yeast and potash; wine lees is mentioned in the anonymous 1867 Arts and Sciences:
145.
50
Anonymous, Manuscript, Frans Hals Museum, 1650-1700: [43].
43
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heat.51 An article in the Oeconomische Courant (1800) mentions that a mineral acid can be
added to the vinegar, which will release carbon dioxide to speed up the process.52
As discussed earlier, the importance of using the right proportions of all materials involved
is emphasized by several authors. However the construction of the stack and resulting
reaction temperature are thought to be no less important, as stressed by Ure (1853), who
exclaims that ‘everything depends upon the construction of the bed [= one layer inside a
stack], for it is this which regulates the production of white lead’.53

13.4 Qualities compared
Throughout the nineteenth century, authors compare the quality of stack-process lead
white with lead white produced by newer production methods. Although wet-process lead
whites are chemically similar to stack-process lead white, their crystal structure differs
considerably.54 The differences in morphology result in different pigment to volume ratios,
different rheological properties as well as a differences in hiding power.55 Malepeyre et al.
(1874) write that although wet process lead whites are brighter in colour and do not have
the yellow tinge of ‘traditional’ stack process lead white, such pigments lack body and
covering power in oil.56 ‘Crystallinity’ is thought to be the reason why lead white produced
by wet-process methods or through fast production processes, such as some chamber
processes, lacks covering power, a fact corroborated by modern research.57
Ure (1853) conducts his own investigation, which leads to the observation that:
all sorts of white lead produced by precipitation from a liquid, are in a semi-crystalline
condition; appear, therefore, semi-transparent, when viewed in the microscope; and do
not cover so well as white lead made by the process of vinegar and tan, in which the lead
has remained always solid during its transition from the blue to the white state; and hence
consists of opaque particles.58

51

Sprong, 1738: 12-13: ‘azijn, uitgeperste druiven, rotte appelen, Zuir wey, enz.’; Leuchs 1825: 20-21, 38.
Sprong 1738: 12-13: ‘Maar dewyl nu de beste Azyn wat duur valt te weten voor degene die ze in grote
menighte gebruiken zoo kan men in plaats van dezelve, uitgeperste druiven, rotte appelen, Zuir wey, enz.
gebruiken, dat de onkosten vry wat vermindert. De uitgeperste druiven, worden in Duitsland, Itaalien en in
Frankrijk, alwaar vele wijngaarden zyn, en een menighte van wyn geperst wordt, daar toe wel 't meest
gebruikt.’ Dossie 1758: 121-2: ‘White flake is lead corroded by means of the pressings of the grape; and
consequently in fact a ceruss prepared by the acid of grapes.’
52
Oeconomische Krant, 15 October 1800: 82: ‘Ter bevordering van het oprijzen der zuurdeelen van de Azyn,
kan men daarby eene kleine hoeveelheid van eenig Mineraalzuur voegen. Men loopt geen gevaar, dat het
Loodwit hierdoor van aart veranderen zal, wyl deze bymenging geene andere werking doet, dan de zuure
geesten der Azyn spoediger van de aardachtige deelen te scheiden, en door verdunning beter te doen
opstygen. Het Mineraalzuur zelve blyft in de Blaas hangen; en kan niet dan door een hevig vuur en sterker
zuur worden overgehaald.’
53
Ure 1853: 951.
54
Carlyle and Witlox 2005: 55; Jacobson 1855: 60–1.
55
Carlyle and Witlox 2005; see also Carlyle 2006.
56
Malepeyre, Riffault, Vergnaud and Toussaint 1874: 78-85.
57
Carlyle and Witlox 2005: 55. Jacobson 1855: 60-61 discussed crystallinity as the source of a difference in
hiding power and of yellowing upon exposure to air and light.
58
Ure 1853: 948.
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The fact that lead white production is of considerable economic importance seems to
have influenced written records of its production.59 When Clichy white is introduced just
before 1809, its introduction is supported by extensive tests by French scientists, aimed at
proving the pigment’s superiority over stack-process lead white. The pigment is
simultaneously supported by several economical measures to ensure its place in the
market.60
This campaign for wet-process lead white finds its way into some sources. Clichy white is
supported by the French government and consequently it attracts much attention in
written sources who speak very highly of the pigment.61 In truth, the material is probably
not very satisfactory, as Pulsifer (1888) states that, by his time, most French factories have
reverted to stack-process production.62
Criticism can be found in Pulsifer’s (1888) and Hurst’s (1892) complaints about the quality
of modern lead white.63 As Hurst says: ‘notwithstanding all the labours of chemists and
white lead makers to supersede it [= stack-process lead white], … it still remains the best
process for the manufacture of white lead’.64

13.5 Washing and cleaning of lead white
Lead white produced in different manners requires different grinding and cleaning
processes. Stack-process and chamber-process lead whites are course, flaky powders that
still contain bits of unfermented lead, which needed to removed.65 Some material can
then be kept aside and sold as ‘flake white’; the remainder is ground, washed and
processed. Wet-process lead white has been water-washed during production and does
not require much grinding, since it already consists of a fine powder.66
The number of recipes describing washing and cleaning methods show that throughout
the centuries, lead white purification is considered an integral part of the pigment’s
preparation for painting. A comparison between manufacturing recipes and recipes aimed
at artists, shows that although the former only mention washing or grinding with water,

59

For instance, Pulsifer reports that in 1886 in Germany forty to fifty thousand tons of lead white were
produced. Pulsifer 1888: 312. English production is estimated at fifty thousand tons. Pulsifer 1888: 291.
60
See (De Vlieger 1989: 209-211) for a discussion of the introduction of Clichy white. (Pulsifer 1888: 296300) describes supportive measures by the French authorities, extensive testing and the decreasing interest in
Clichy white during the second half of the nineteenth century.
61
See for instance Vergnaud 1826: 244-5. Mierzinski and Schmidt1881: 45, German authors, who nuanced
this opinion. They agreed that Clichy white had a whiter tone, but however commented on its lower covering
power.
62
Pulsifer 1888: 299–300.
63
Pulsifer 1888; Vibert 1892: 280-1.
64
Hurst 1892: 11-12.
65
Andriessen 1552: 55: ‘behouden dat ghi eerst wel uit gelesen hebt tblauwe loot datter in valt int wrijven /
dat moetmen altijt wel waer nemen ende uit doen / oft dat Lootwit souder werckelijck af smetten.’
Eikelenberg 1679-1704: 394: ‘Alsmen dit lootwit wrijft zo moet men het loot datter gemeenlijk in is daar uyt
zoeken of het zonder zonderlinge af besmet worden.’ De la Hire 1730: 665: ‘Il reste quelques fois au milieu
de ces écailles de petites feuilles de plomp qui ne sont pas encore calcinées, & qu'il faut séparer du reste
comme inutiles dans le blanc.’
66
Mérimée 1830: 228-9: ‘ Comme le blanc de plomb formé dans cette opération [Krems white prep method]
n'a pu acquérir la dureté de celui qu'on obtient par la méthode hollandaise, il n'est pas nécessaire de broyer; on
l'obtient très divisé par la lévigation, au moyen d'un appareil extrèmement simple.’
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the latter contain more diverse methods, listing vinegar, milk or even urine for washing
(Figs. 13.5a and 13.5b).67
Usually the paste of pigment and liquid is ground, dried and ground again, sometimes as
often as five or six times.68 Descriptions for water grinding usually speak of a thick paste of
porridge-like consistency.69 Sun drying of the pigment seems to have been particularly
popular and is described by Andriessen (1552) as a means to enhance the pigment’s
whiteness.70
Washing stack-process lead white is deemed necessary to obtain a high quality product
without the high proportion of lead acetate which it would still contain after its synthesis.
Artists would be alerted to its presence by the smell of vinegar, according to Osborn &
Bouvier (1845).71 By 1857, Schmidt shows that it was known that the material being
washed out contains lead acetate.72 Gentele (1860) describes how the presence of this
lead acetate would lead to yellowing of the paint film.73 Even before knowledge exists on
the nature of the material being washed out, empirical methods are employed to check if
washing has been successful: King (1653-7) recommends to taste the water and continue
washing until ‘you perceive that the water taste fresh as other water’, a description to
which he adds: ‘probatissimum’, freely translated as ‘tested and approved’; not a healthy
habit.74
Some recipes describe how washing leads to a finer or softer lead white.75 Gentele (1860)
makes the distinction between ‘hard lead white’ and ‘soft lead white’, the former not
having been washed thoroughly and the latter having undergone thorough washing and
decanting to remove lead acetate.76 Indeed it can be deduced from nineteenth century
recipes that the presence of lead acetate would make the lead white harder. In fact,
additions of lead acetate (and other materials such as starch, gum Arabic or dextrin) are
mentioned as a trick of the trade to harden the lead white, and thus enable the producer
to sell lower quality lead white as flake white.77

67

Eikelenberg 1679-1704: 161, D’Emery 1684: 278.
Excellency of the pen and pencil 1668: 70.
69
Eikelenberg 1679-1704: 833-4 ‘pap’. Pictorius 1747: 411-12: tot het wert als pap’. Wiener Farbenkabinet
1794: 148-9: ‘Dicker Brei’. Bouvier 1827: 2-3: ‘consistance d’une pommade’.
70
Andriessen 1552: 55.
71
Osborn and Bouvier 1845: 7: `Krems or Crems is a place near Vienna, in Austria (not to be confounded
with Cremnitz, or Kremnitz, of lower Hungary). The white there made is prepared with vinegar, the smell of
which is very perceptible in this pigment when new.`
72
Schmidt 1857: 44-45.
73
Gentele 1860: 42; Gentele 1860: 159-60; Mierzinski and Schmidt 1881: 62.
74
King 1653-7: 38-39.
75
Pal. 796 1500-1600: 5v (transcription Pomaro 1991: 98): ‘Ad conciare la biaccha sottilissima con aq(u)a’.
76
Gentele 1860: 159: `Daß das Bleiweiß hierbei eine große Härte annimmt, davon ist die Ursache ein Gehalt
von Essigsaurem Blei, das, weil es nicht ausgewaschen worden ist, eingemengt bleibt.` Idem 1860: 160: `Soll
weiches Bleiweiß dargestellt werden, so kann man zwar sowohl bei reinem Bleiweiß, als den gemischten
Sorten bis zum Fertigmahlen eben so verfahren; aber damit es nicht hart werde, ist ein sorgfältiges
Auswaschen unumgänglich erforderlich.`
77
Gentele 1860: 153: `Das erstere [= hartem] Bleiweiß ist von Manchen aus dem Grunde beliebt, weil es bei
einiger Vermischung mit Spath keinen glatten Bruch mehr annimmt, also ziemlich rein sein muss, wenn es
diese Eigenschaft zeigt.` Mierzinski and Schmidt 1881: 62-3: ‘je härter das Bleiweiss nach dem Trocknen sein
soll, umsomehr wendet man von dem Bindemittel an; arabischen Gummi wie auch Bleizucker liefern ein
weniger dichtes und hartes Bleiweiss, als Dextrin, wahrscheinlich nur desshalb, weil man mit letzterem
68
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However the terms ‘hard’ and ‘soft’ lead white carry a different meaning with Schmidt
(1857), who makes a distinction between hard lead white, the result of the chamber
process, and soft lead white, the result of wet precipitation.78
Unfortunately, reasons for washing with urine or milk are not given in recipes. Washing
with vinegar, according to Le Pileur d’Apligny (1779), dissolves remaining lead particles
and thus prevents blackening of the lead white.79 Le Pileur d’Apligny makes a distinction
between flake white, which should be ground in water, and lead white, which should be
ground in vinegar and washed. In 1827, Bouvier still records vinegar washing to purify lead
white, which he says will clean away all alien materials from Krems white: lead white and
vinegar are stirred together frequently for one day, the vinegar is then decanted and the
pigment is washed thoroughly with water.80
Washing allows for particle size selection, which is mentioned in several sources.81 King
(1653-57) describes miniature painter Hilliard’s method of separating different qualities:
Having ground your ceruse in water without gum & put it into a viall glasse with a good
quantity of faire water, and being well shaken together let it stand a while, and before it
be settled poure off the third part of the water and let it settle. Then poure yet likewise
one other third part out of the viall and reserve the last part in the viall still. This water
third divided into three parts let stand still till all be settled and the water cleared, then
dry it or make the colour being now setled in the bottome dry by evaporating, Then in
tempering it with gumme use it at your pleasure. The first part of this colvin Mr Hilliard
calls his sattin white, the second his linnen white. The last shines not at all but is reserved
for carnations and complesians of pictures. The first shines most, the 2nd lessest.82

Hilliard’s method of repeatedly decanting the liquid whilst smaller particles are still
suspended is mentioned by other authors as well. Some of these recipes result in several,
others in only two different qualities of pigment.83 After the last decanting, only

weniger sparsam umgeht. Nicht ausgewaschenes Bleiweiss wird wegen seines Bleizuckergehaltes beim
Trocknen an der Luft von selbst hart.`
78
Schmidt 1857: 44-45: `Unter hartem Bleiweiß versteht man solches, das sehr schwer zu zerbrechen,
steinhart ist und im Bruche glatt oder sogar glänzend ist, wie es in den Niederlanden und am Rhein fabricirt
wird. Unter weichem Bleiweiß dagegen versteht man dasjenige, das entweder als Pulver oderin ganz lose
zusammenhängenden Stücken im Handel vorkommt, ungefähr wie die geschlemmte Kreide. Das erstere
Bleiweiß ist von Manchen aus dem Grunde beliebt, weil es bei einiger Vermischung mit Spath keinen glatten
Bruch mehr annimmt, also ziemlich rein sein muss, wenn es diese Eigenschaft zeigt. Das andere weiche ist
zwar oft verunreingt, was man aber leicht auf andere Weise ermitteln kann; es ist jedoch beim Zerreiben mit
Oel viel leichter zu verarbeiten und meistens auch weisser als jenes.`
79
Le Pileur d’Apligny 1779: 5-6. This recipe appears in the Austrian Wiener Farbenkabinet 1794: 152.
Bouvier 1827: 4-5.
80
Bouvier 1827: 2
81
See for instance: De Mayerne 1620-44: 96 v; Excellency of the pen and pencil 1668: 71-2; A.P.S. 1770: 27;
Le Pileur d’Apligny 1779: 5-6; Wiener Farbenkabinet 1794: 152.
82
King, 1653-7: 39–40.
83
Bouvier 1827: 114: ‘Les marchands ou fabricans de couleurs les lavent dans de grandes caisses ou jarres de
bois, où il en peut entrer des quintaux. Ils pratiquent deux robinets, à différentes hauteurs, pour laisser d'abord
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unfermented bits of lead, other unwanted materials and some course flakes of lead white
remain.
The same principle is exploited on a larger scale, as demonstrated by 19 th century
descriptions by Ure (1853) and Schmidt (1857) of commercial washing installations
consisting of several interconnected water-filled vessels of different height. Lead white is
sprinkled into the first vessel and stirred to suspend the fine particles in the water, which
subsequently flows through the other vessels. Since the largest and heaviest particles
settle first, they are deposited in the nearest vessel. Smaller particles travel farther and
are deposited in subsequent vessels. According to both Ure and Schmidt, usually between
seven and nine vessels are used, leading to the separation of the lead white into fractions
of different quality.84
One can easily imagine that lesser qualities of lead white do not undergo the same
meticulous washing as more expensive qualities. This theory is supported by the
anonymous Excellency of the pen and pencil (1668), who recommends to save the finest
particles of thoroughly washed lead white `as the choicest and purest of all`, and advises
that the remainder, `which is not altogether so pure, may be serviceable for some uses,
though not for all`.85 Whether preparatory layers are considered one of these uses, is not
mentioned. Also Dossie (1758) feels that less care is required in the preparation of lead
white for general use. He states: ‘There is no previous preparation necessary, in the case
of white lead, to its use; except washing over where it is intended for more delicate
purposes’.86
Also Le Pileur d´Apligny (1779) pays attention to the influence of washing on pigment
stability, stating that lead white first washed with vinegar and subsequently rinsed with
water does not react with the air as it would otherwise.87 Leuchs (1825) furthermore
explains that if the painter suspects that his lead white still contains some acid, it should
be washed thoroughly since otherwise it will yellow with age.88 Lead acetate is indeed a
highly unstable material, which easily reacts with oil to form lead soaps.89

13.6 Adulteration
Although lead white is not one of the most expensive pigments, production costs
combined with the large-scale use of the pigment considerably enhance the economic
advantage of adding in other materials. Jacobson (1855) writes: ‘No paint material is as
écouler les premières eaux, sur lesquelles surnagent tous les corps légers; puis un autre, plus bas, pour séparer
la bonne couleur d'avec le sédiment, qui est rempli de pierres et autres corps pesans.’
84
Schmidt 1857: 44-45. A similar apparatus was described by Ure 1853: 946.
85
Excellency of the pen and pencil 1668: 71-72.
86
Dossie 1758: 123.
87
Le Pileur d´Apligny 1779 : 5-6: ‘On obtient par ce moyen [= washing with vinegar and rinsing with water,
including size separation] un blanc très-beau & très-fin, dépouillé de tout ce qui pourroit altérer sa blancheur;
la raison en est que ce blanc n'est suject à noircir qu'à cause des particules de plomb mal dissoutes qu'il
contient, ou du moins très-disposées à se revivisier par le moindre contact de l'air’
88
Leuchs 1825: 42: `Das Bleiweiß wird vorzüglich in der Oelmalerei gebraucht, da es vor allen andern
weißen Farben den [Vorzug] hat, mit der Zeit als Oelfarbe nicht gelb zu werden. Doch ist dis nur der Fall,
wenn es Säurefrei ist, was […] bei dem mit Hülfe von Kochsalz bereitenen selten der Fall ist. Um das
Gelbwerden an der Luft zu [verhüten] ist es daher gut, das bleiweiß mit Wasser eingemal [aus] zulaugen,
wenn man noch etwas Säuregehalt in demselben vermuthet.`
89
See Boon et al. 2007.
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important for the painter as lead white, since it is the basis of most paints. It is still so
generally used and in such large quantities, that adulteration can create much profit. No
wonder that it is adulterated so often’.90 Adulterants such as chalk are added during
grinding, a process that is executed in commercial production facilities with a succession
of millstones, as described in eighteenth- and nineteenth century sources.91
De Mayerne (1620-44) mentions that ‘ceruse’ contains half chalk.92 Large proportions of
chalk will alter the paint properties, leading to a somewhat greasy paint which is difficult
to manage when fresh linseed oil is used.93 According to Leuchs (1825) the paint will also
yellow more quickly.94 For decorative painting, Leuchs (1825) considers a small addition of
chalk beneficial because it facilitates spreading of the paint.95
Simis (1801) states that by his time chalk from marine sedimentation is replaced with
ground marble as an admixture to lead white. It is cheaper, heavier and whiter.96 Leuchs
(1825) mentions Champagne chalk, alabaster, as well as gypsum as adulterants.97 Leuchs is
also the first to describe barium sulphate, which becomes the most frequently used lead
white extender from the second quarter of the nineteenth century, preferred to chalk
because its high density complicates detection and it is supposedly more white in oil.98
Gentele (1860) adds to these characteristics the fact that barium sulphate only requires a
relatively small amount of oil to form a paint, which may have added to its popularity.99
According to Gentele (1860), natural barium sulphate is used mainly as an extender,
whereas synthetic barium sulphate, or blanc fixe is reserved for use as a watercolour
pigment.100 Around the turn of the century, ground glass or sand may have been added to
the list of adulterants, since according to Kippel (1903), recently glass powder had been
found mixed with lead white.101

13.7 Terminology
Whether or not additions function as improvements, recipes demonstrate that painters
prefer clarity. Confusing terminology and the fact that some manufacturers offer cheaper
90

Jacobson 1855: 55-56: ‘Geene verwstof is zoo belangrijk voor den verwer als het loodwit, daar het de
grondstof van de meeste verwen uitmaakt. Men gebruikt het nog zoo algemeen en in zulke groote
hoeveelheid, dat het vervalschen ruime winst kan geven. Geen wonder dus dat het zoo dikwijls vervalscht
wordt aangetroffen.’
91
For instance see Oeconomische Courant October 15, 1800: 89-91 and Gentele 1860: 153-160.
92
Mayerne 1620-144 : 11-12.
93
See Carlyle 2006.
94
De la Hire 1730: 665 ‘On peut pourtant reconnoître encore si elle est mêlangée quand elle est broiée à
l'huile & que l'huile n'est pas vieille, car le blanc est gras, ce qui ne doit pas être’; Field 1850: 18: ‘The
inferior white leads are adulterated with whitening or sulphate of barytes and other earths, which injure them
in body and brightness, dispose them to dry more slowly, to keep their places less firmly, and to discolour the
oil with which they are applied’.
95
Leuchs 1825: 40: `Immer verschlechtert aber ihr Zusatz das Bleiweiß da es als Oelfarbe bald gelblich wird.
Doch verbessert ein Zusaz von etwas (1/12 Kreide) das Bleiweiß, wenn es zu Decorationsmalerei dienen soll,
da es sich dann besser [mit] dem Pinsel zertheilen läßt.`
96
Simis 1801: 15-16.
97
Leuchs 1825: 39-40. (Leuchs 1825: 22) also mentions gypsum.
98
Leuchs 1825: 22.
99
Gentele 1860: 13-14: ‘Von Oel nimmt er sehr wenig auf, wenn er einen dicken Brei vorstellen soll.’
100
Gentele 1860: 14: ‘Derselbe [= synthetic barium sulphate] hat alle die hier erwähnten Eigenschaften, er
wird aber weniger zur Vermischung anderer Farben, als für sich als Wasserfarbe angewendet, obleich er zur
Vermischung mit ihnen alle die dem Schwerspath zukommenden Eigenschaften gemein hat.’
101
Kippel 1903: 13.
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materials disguised as high quality lead whites hinder the artist’s discernment. Published
recipes provide painters with insight into the various qualities available, thus allowing
association with inherent characteristics such as whiteness, weight, hardness and ‘a clean
break’.102 Contemporary sources also provide micro-chemical tests to unmask falsified
products.103
As early as the seventeenth century, those who wish for certainty are advised to purchase
unprocessed flakes (‘flake white’) (Fig. 13.6). Mérimée (1830) claims that flake white is
equal in whiteness to Krems white, and states that by using flake white the painter is
certain of an unadulterated product.104 However ‘flake white’ can be imitated: cheaper
white mixed with starch paste dries as hard, brittle flakes resembling flake white.
Additions of dextrin, lead acetate, gum Tragacanth and gum Arabic are mentioned for the
same purpose.105
The market is further confused when, from the end of the eighteenth century on, new
production methods result in the addition of numerous variations on chamber and wetprocess methods. Most innovations consist of slight improvements and differ little from
the methods described above (Appendix 20, Table 13.1). Furthermore, some of the ‘new’
lead whites are actually standardised ratios of pure lead white and adulterants; these
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Field 1850: 17-18: ‘the heaviest and whitest of these are the best, and in point of colour and body are
superior to all other whites.’ Bouvier 1827: 1-2: ‘Le meilleur doit être fort lourd et d'un blanc pur, ne tirant ni
sur le gris, ni sur le bleu, ni sur le jaune. Il faut qu'il soit dur, non friable, et qu'à la cassure il soit franc; il faut
de plus qu'en le portant sur la langue il la happe, c'est-à-dire qu'elle s'y colle un peu’.
103
Quality tests for lead white are too numerous to mention. They vary from weighing to wet chemical tests
and heating methods. Examples are foundin: Sprong 1738: 14; Wiener Farbenkabinet 1794: 151; Thomson
1839: 276-78; Malepeyre, Riffault, Vergnaud, Toussaint 1874: 127-134; Hurst 1892: 42-44.
104
Mérimée 1830: 223.
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Dossie, 1758: 122; Weber 1781: 14; Mierzinski and Schmidt 1881: 62-63; Pulsifer 1888: 311.
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often acquire a proper name (Appendix 20, Table 13.2). Some significant name changes
do, however, take place and some new names are introduced.
Venetian lead white has an unblemished reputation before the nineteenth century (see
Fig. 13.7). Its use is advised for miniature painting by Verly (1759) on account of its high
quality and Dossie (1758) prefers it over ‘inland’ (i.e. English) lead white.106 Two
eighteenth century sources claim that unlike many other lead whites it is not mixed with
chalk or other adulterants.107 The 1794 Wiener Farbenkabinet even states that Venetian
white is at that time the only unadulterated lead white, which explains its high price in
comparison to other lead whites.108
Terminology seems to have changed around 1825, when Leuchs writes that Venetian lead
white consists of a mixture of one part lead white and one part barium sulphate, a
comment repeated by numerous later sources. Confusingly, Pulsifer (1888) maintains that
the Venetians resist adulteration until 1862, after which date they ‘yielded to the universal
practice in Europe of sophisticating white lead’.109 Despite Pulsifer’s comment, the
pigment’s general reputation seems to have decreased dramatically during the nineteenth
century because cheaper products made elsewhere are put on the market under the
name Venetian white.
‘Ceruse’ is often used as a generic term for lead white which is further specified, for
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Verly 1759: 33-34; Dossie 1758: 121-22.
Le Pileur d’Apligny 1779: 5; Weber 1781: 16.
108
Wiener Farbenkabinet 1794: 148: ‘Nur das in Venedig verfertigte Bleiweiß wird unverfälscht gelassen,
daher auch solches vorzüglich gefucht und in viel höherm Preise bezahlt wird.’
109
Leuchs 1825: 40-41; Montabert 1829: 200; Jacobson 1855: 60; Pulsifer 1888: 274, Kloes 1903: 5 all refer
to Venice white as containing 1 part adulterant to 1 part of lead white.
107
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instance as ‘Dutch ceruse’, ‘Venetian ceruse’, or ‘common ceruse’. Simultaneously,
however, some sources use the term in a more narrow sense, stating for instance that
‘ceruse is the most pure and clear part of the lead white’, or the opposite, that ‘ceruse is
more course than lead-white’.110 During the nineteenth century its reputation becomes
rather dubious, as Mérimée states in 1830 that ‘ceruse, especially that from Holland,
which for a long time was considered the best of its kind, is a mean white’. Mérimée does
however modify this strong statement by saying that first quality ceruse from Holland is
without admixtures.111 This must have been the material that Thompson refers to in 1842
when he claims that ‘ceruse is the most pure and clean part of white lead’.112
Sources contradict each other regarding the nature of Krems white, a lead white included
in a substantial number of historical recipes. Lead white is produced in Krems as early as
the 17th century, probably using the stack-process.113 However Krems is one of the towns
that switches to the German chamber-process and its product becomes synonymous with
a very high quality lead white, which according to the Wiener Farbenkabinet even
surpasses the then still hightly esteemed Venetian lead white.114
During the nineteenth century the name loses its original link to the town of Krems and
becomes synonymous with high quality lead white, no matter where it is produced. High
quality lead whites made by different methods are all called Krems white, even including
wet-process lead white.115 That much is clear from Leuchs 1825, who uses the term Krems
white to designate the finest lead white, which settles last during washing.116
Simultaneously however, other sources still use the term in a more narrow – and different
– sense: both Malepeyre et al. (1874) and Hurst (1892) describe a Krems or Kremnitz
white made with a process that can be placed in between the dry chamber process and a
wet process: a paste of a lead oxide such as litharge and vinegar is placed on a lead tray in
a chamber and exposed to the fumes of carbon dioxide.117
Clichy white, probably the best known wet-process lead white, is praised for its whiteness.
However as stated above, many sources allude to its lack in hiding power, which makes it
less economical in use.118 The monopoly created for the French wet-process lead white by
the government is not appreciated by all, which is clear from Vibert´s complaint that the
110

Excellency of the pen and pencil 1668: 70; ‘Ceruse, or White-lead, there is little difference between them,
only one is refined, the other not.’ Smith 1753: 15: ‘Of this Colour there are two Sorts at the Colour-Shop, the
one called Ceruss, which is the most pure and clean Part; the other is called by the plain Name of WhiteLead’. Dossie 1758: 123 explained that white lead or ceruss was made in England, and that is was cheaper
than white flake but inferior in whiteness and other qualities. Nieuwen verlichter 1777: 164: ‘Ceruyze-wit
grover als het lood-wit’ Leuchs 1825: 14: ‘In Engeland: ungemalene Bleiweiβ heiβt Ceruse’.
111
Mérimée 1830: 223 ‘La céruse et surtout celle de Hollande, reputé pendant long-temps la meilleure de
l’espèce, est d’un blanc sale, et par cette raison, n’est employee que dans la peinture en batimens et dans
l’impression des fonds sur lesquels on execute les tableaux. Elle est aussi très souvent mélangée de craie’.
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Thornton 1842: 125.
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Pulsifer 1888: 301-11.
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zubereitetes Schulpweiß, welches daher in der Malerei allen übrigen weißen Farben vorzuziehen ist.’
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Compare Hurst 1892: 24-5, who states that Krems white was a wet process using a litharge/acetic acid or
lead acetate paste; and Pulsifer 1888: 288, 301, 311, who identifies Krems white as high particular grade of
lead white made in a chamber-process, probably the Dutch stack-process.
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Leuchs 1825: 22: ‘Das feinste Bleiweiß, welches sich beim schlämmen zulezt absezt, gibt Kremser Weiß.’
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Malepeyre, Riffault, Vergnaud, Toussaint 1874: 61-63; Hurst 1892: 24-5.
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Schmidt 1857: 35-36.
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large French industries are monopolising the trade, and since ´their only goal is to produce
as cheaply as possible to kill the competition and they are monopolizing the production in
only a few factories, … the artist has to be satisfied with a white without consistency he is
given because nothing else exists´.119
The name ‘Clichy white’ is not encountered very often in the sources, more frequently the
pigment is called ‘silver white’, or ‘blanc d’argent’. However this name, which focusses on
the whiteness of the precipitated lead white, is not reserved solely for this material either.
Like ‘Krems white’ it has a more general meaning and is used for any lead white of
particular brightness and softness: The term ‘silver white’ is first used by Montabert
(1829), who uses it in the wider sense that includes all high quality lead whites.120
Mérimée (1830) however talks about ‘blanc d’argent ou de Krems’.121 This shows that its
meaning is by no means certain. Jacobson (1855) uses it to describe Krems white with a
small addition of black, mixed with gum and pressed into a cake122 and Malepeyre (1874)
provides a recipe for a silver white that involves dissolving lead acetate in boiling water
and adding a hot solution of soda.123 Since all these authors claim that their silver white is
first quality, it seems therefore that the term ‘silver white’ is reserved for lead white with
a great degree of whiteness, which because of its whiteness is often identified as Krems
white.
The abundance of terms such as ‘fair’, ‘whitest’, ‘very white’ and the number of recipes for
bleaching lead white show an overall preoccupation with obtaining the whitest white
possible.
As early as the seventeenth century, admixtures of smalt and vermilion to counteract the
yellow tinge of stack-process lead white are mentioned. An anonymous seventeenth
century Dutch manuscript in the Frans Hals museum advises an admixture of smalt and
vermilion, Eikelenberg (1679-1704) adds indigo to lead white and the Hedendaagschen
Albert (1773) mentions a small addition of unspecified blue to the white, which would
´otherwise with time turn yellow´.124 By the early nineteenth century, colourmen
119

Vibert 1891: 280-281: ´mais ceux-ci n'ont pour but que de produire au meilleur marché possible pour tuer
la concurrence et ils sont arrivés ainsi à monopoliser la production en quelques fabriques, de sorte que l'artiste
doit se contenter du blanc sans consistance qo'on lui donne on n'en trouve plus d'autre.´
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Montabert 1829: 199: ´Les modernes donnent divers noms au blanc de plomb, selon les modifications
qu'ils lui font subir; ils l'appellent blanc d'argent, lorsqu'il est très-purifié, très-raffiné; blanc de plomb,
lorsqu'il n'a pas subi ces purifications; ils l'appellent blanc de céruse, lorsqu'il est mélangé avec de la craie
(carbonate calcaire)´
121
Mérimée 1830: 222-223: ‘blanc de Krems ou blanc d’argent’. Osborn and Bouvier 1845: 7: ‘Krems, or
Silver White. The finest preparation of the oxyd or subcarbonate of lead.’ … ‘A Silver White has of late years
been manufactured at the establishment at Clichy, near Paris … It is said to be fully equal, if not superior, to
the Austrian.’
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Jacobson 1855: 61: ‘Kremserwit of zilverwit is de witste soort van loodwit, waaraan de geelachtige tint,
die het loodwit somstijds bezit, door toevoeging van eene zeer geringe hoeveelheid zwart is ontnomen en dat,
met eene oplossing van gom zeer fijn gewreven, in vormen gedrukt en gedroogd is.’
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Malepeyre, Riffault, Vergnaud, Toussaint 1874: 127.
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‘Recepten-boeck’ Frans Hals Museum 1650-1700: 9: ‘Dhr de Jong zeide mij dat hij om 't geverwde van
Lootwit te mogen hebben dat niet geel en werdt, van de beste smalt en wat formilioen in t'loodwit doet; want
zonder dit, twyl de olie altyt naa den gelen treckt, besterft het wit anders altyt geelachtig’ Eikelenberg 16791704: 161: ‘Alsmen verwen wrijven wil zo neemt eerst / wat loot-wit om den steen wat zuyver te / maken en
als 't gewreven is zo doeter wat / indigo bij, want dit wit dan niet zuyver / genoeg is om alleen te gebruyken,
daer na / neemt ander loot-wit en die zal zuyver zijn’ Hedendaagsche Albert 1773: 28: ‘Voor de witte kleur;
vryf loodwit met vette olie, en doet daar een weinig blaauw onder, om de witte kleur te behouden, die anders
met den tijd geel wordt.’
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introduce a standard pigment mixture called ´pearl white´. Pearl white is first mentioned
by Leuchs (1825), who explains that it consists of lead white with a small addition of Berlin
or Prussian blue.125 Leuchs and others also mention additions of black, ashes, soot or
indigo for the same purpose of counteracting the yellow tinge or yellowing of lead
white.126

13.8 Lead white in preparatory layers
Through careful reading of historical lead white recipes it seems possible, at least in a
number of cases, to link lead white names with qualities. Looking at the lead white
qualities mentioned in historical grounds recipes, it becomes clear that the lead white
names which we now know represent a particularly high quality, such as ‘flake white’ or
‘silver white’, are not often in mentioned ground recipes (See Appendices 5 to 12). If we
add to this the fact that a number of ground recipes mention specifically that lead white
should be mixed with chalk for use as a preparatory layer, the hypothesis that lower
quality lead whites were used in preparatory layer recipes seems to gain support.
For ground layers, absolute whiteness would probably not have been as crucial as in final
paint layers. Indeed the question arises why colourmen or artists would ever choose the
more expensive, pure lead whites for underlayers if cheaper alternatives are available. The
function of lead white in preparatory layers is to provide colour and bulk, and use is also
made of its siccative properties. This combination of requirements does not necessarily
need the most pure, white and expensive grade available. Although not frequent, some
comments in historical recipes support this hypothesis. An anonymous recipe in a Dutch
manuscript from the second half of the seventeenth century titled ‘slecht wit tot een
gront’ (‘bad white for a ground’) advises to grind a mixture of one part of lead white and
one part of chalk in oil as a painting ground.127
Beurs (1692) describes two qualities of lead white: flake white and lead white, the latter of
a lower quality and suited for larger surfaces. This lower quality lead white is less white
and also considered less stable in colour by Beurs than flake white.128 Bouvier (1827)
mentions something called ‘second quality lead white’, which is prepared less ‘carefully
and precisely’, and which he considers suited only for large sized paintings, for
preparatory layers or for sketches (‘l’ébauche’).129 Mérimée (1830) describes lower quality
lead white, which he calls a ´dirty white´ and says that it is suited only for buildings and for
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Leuchs 1825: 14, repeated by Jacobson 1855: 62, who added indigo to the list of blue additions, Schmidt
1857: 36-39 mentioned ‘Eschel’ as well.
126
Leuchs 1825: 39 mentioned bone black; Kloes 1903: 5: ‘Berlijnsch blauw, indigo of roet, om de eenigszins
geelachtige tint te niet te doen.’
127
‘Recepten-boeck’ Frans Hals Museum 1650-1700: 1: ‘Om slecht wit tot een gront. Neemt ceruys en krijt
wit van elc even veel vrijft het in lijn olij getempert van pas strijkt het gelijk.’
128
Beurs 1692: 8: ‘ 'T Goede ongemalen Lootwit bereidmen op de zelve wyze, als het Schulp-wit; dog 't is
gemakkelijker om vryven; en alzoo het mede onkostelijker is, daarom is 't meest in gebruik, en wel in min
keurige en in grootere schilderyen, zijnde anders in witheid en bestendigheid van verwe beneden het
schulpwit zekerlijk te stellen.‘
129
Bouvier 1827: 3-4: ‘il est fait avec moins de soin et de précautions: aussi est-il moins blanc et moins cher,
ce qui fait qu'on l'emploie volontiers quand on peint de grands tableaux qui exigent une grande quantité de
couleur, dans les fonds et autres grandes parties, où la beauté du blanc n'est pas d'une absolue nécessité, et
surtout pour les ébauches’

318

preparatory layers. He furthermore adds that sometimes it is mixed with large amounts of
chalk.130
Unfortunately Bouvier and others do not specify exactly which preparation or processing
stages receive less attention in lower quality lead whites. However, when we look outside
of the body of recipes describing ground preparation and focus on recipes that deal with
lead white production and processing, as was done in this chapter, it becomes clear that
quality differences may have a number of causes and that quality differences are
introduced from the moment the ingredients for lead white production are selected until
the last stage, when the artist further processes or mixes the lead white inside his own
studio.
The assumption that washing may be one of the stages that is neglected in the
preparation of low quality lead white is very plausible. The Excellency of the pen and pencil
(1668) recommends to save the finest particles of thoroughly washed lead white `as the
choicest and purest of all`, and advises that the remainder, `which is not altogether so
pure, may be serviceable for some uses, though not for all`.131 Also Dossie (1758), states:
‘There is no previous preparation necessary, in the case of white lead, to its use; except
washing over where it is intended for more delicate purposes’.132
Chapter 14 investigates the effects that a number of washing methods advised in
historical recipes have, both on the chemical composition of lead white and on its visual
characteristics. It also describes reconstruction experiments involving particle size
selection methods and discusses the effect particle size selection has on pigment
composition.
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Mérimée 1830: 223: `La céruse est surtout celle de Hollande, réputée pendent long-temps la meilleure de
l'espèce, est d'un blanc sale, et, par cette raison, n'est employée que dans la peinture en batimens et dans
l'impression des fonds sur lesquels on exécute les tableaux. Elle est aussi très souvent mélangée de craie. Les
céruses d'Allemagne, par exemple, contiennent une grande proportion de sulfate de baryte; mais la céruse de
Hollande de première qualité est sans un aucun mélange’. (1).
(1) Ces céruses contiennent aussi de l'ammoniaque, de acetate de plomb et du plomb métallique.´
131
Excellency of the pen and pencil 1668: 71-72.
132
Dossie 1758: 123.
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Figure 14.1
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Grinding lead white in demineralised water on a granite slab with a glass muller

Of this colour there are two sorts at the colour-shop, the one called ceruss, which is
the most pure and clean part; the other is called by the plain name of white-lead
John Smith 17531

14.1 Introduction2
Chapter 13 proposes that lead white processing by washing is a stage that may not have
received equal attention in lower quality pigments. Chapter 13 also quotes a number of
recipes that show that lower quality whites may have been employed in preparatory
layers. The present chapter investigates the influence of a number of processing methods
involving water and vinegar on lead white quality and attempts to determine if the
omission of these refinement steps has an effect on the stability of (preparatory) layers
that contain lead white.
The present study is a further exploration of the effects of lead white washing. A first step
in examining the question whether lead white quality influences the degradation defects
of the pigment in oil paint was taken in earlier research by the HART Project team, led by
Carlyle.3 This earlier project investigated the effect on water washing on the presence of
lead acetate in the lead white, as historical sources complain about the presence of lead
acetate in lead white and link its presence to the occurrence of degradation phenomena.
Reconstructions executed for the HART Project demonstrate that lead acetate is indeed
removed by water washing. Reconstructions allowed Carlyle to conclude that washed and
non-washed lead white paints have different flow properties, and that paint made with
the unwashed pigment has a more yellowish tinge.4

1

Smith 1753: 15-6
This paper is a modified version of: Stols-Witlox, Megens, and Carlyle 2012.
3
The HART Project was a project inside the De Mayerne Programme, a Dutch multi-disciplinary research
project sponsored by NWO (Dutch organization for Scientific Research) that ran between 2002 and 2005. The
HART Project was headed by Dr. Carlyle and focused on Historically Accurate Reconstruction Techniques.
See HART project report Carlyle 2005 (unpublished), Carlyle 2006.
4
See Carlyle 2005 (unpublished): Chapter 2 and Carlyle 2006. Examination of artificially aged lead white and
oil paints do not show a link between washing and the disruptions in the paint samples that could be caused by
the formation of lead soaps. However the paints were still relatively fresh when examined.
2
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As has been explored in Chapter 13, besides adulteration with cheaper pigments, lead
white quality can be influenced by several other factors: not only is the purity of the raw
ingredients considered to be important, but also the reaction (corrosion) conditions as
well as later processes such as washing, grinding and decanting of the pigment. While
most painters would not have been able to influence reaction parameters, as the pigment
was probably often produced outside of their studios, they were in a position to select
lead white with particular visual characteristics and they would have had the possibility to
further process lead white themselves and thereby influence its quality. The fact that large
numbers of surviving recipes for artists provide instructions for washing and grinding lead
white suggests that such processing treatments may have been common (see Appendix
21, Tables 14.1-3). This information is highly relevant, because paintings provide evidence
of the use of different qualities of lead white.
When evaluating preparatory layers, knowledge of the influence of pigment refinement
methods on a pigment’s chemical composition is important, since the state of the
pigment, either refined, unrefined or partially refined could result in a pigment with a
different chemical reactivity or particle size ranges.
Lead white is usually referred to as basic lead carbonate, but Olby (1966) showed that it is
a mixture of cerussite (PbCO3) and hydrocerussite (2PbCO3.Pb(OH)2); other lead salts like
plumbonacrite (Pb5O(OH)2(CO3)3) may also be found on occasion.5 Cerussite and
hydrocerussite are in chemical equilibrium, which means that depending on the
circumstances, they can be converted into each other.6 Therefore the presence and ratio
of lead salts in a given pigment sample will depend on variables during the production
process - such as the location of the ceramic container within the stack itself, the quality
of the starting materials7 - or on processing methods. Some reports in the late nineteenth
and early twentieth century state that the freshly produced pigment contained some
residual lead acetate.8
Most studies have confirmed the presence of lead white in paintings by scanning electron
microscopy with energy dispersive X-ray spectroscopy (SEM-EDX). Although this method
detects the presence of the element lead, it does not identify the formulation or quantity
of lead salts present in the pigment. Therefore little information on the exact composition
of lead whites in paintings is available in the modern technical literature. However, the
SEM can provide additional information on lead white. Since SEM backscattered-electron
images show particle morphology, they may be used to obtain an indication of whether or
not lead white has been post-processed.

5

Plumbonacrite is reported to transform easily to hydrocerussite and is not always detected in lead white
samples (Olby 1966: 2509-2512). Its presence was identified with XRD by Hallebeek of the (then)
Netherlands Institute for Cultural Heritage in lead white samples analysed for the HART Project (Carlyle
2006: 50).
6
Godelitsas et al. 2003.
7
Homburg and Vlieger 1996: 39.
8
Carlyle 2006: 15.
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Figure 14.2
SEM backscattered-electron image of a crosssection from the tile floor in Vermeer’s The art of painting,
c. 1666-8
Photo © Jaap Boon – JAAP Centre for Art Scientific Studies,
Amsterdam and courtesy of Kunsthistorisches Museum,
Vienna
Bottom layer: ground with lead white particles of diverse size,
calcium carbonate and earth pigments. Second layer: paint
layer consisting of lead white of different size. Third layer:
paint layer containing very fine lead white and larger bone
black particles. Fourth layer: organic palmierite-containing
deposit.

This approach was successfully employed in a recent study by Boon and Oberthaler (2010)
of The art of painting by Johannes Vermeer, dated 1668.9 SEM backscattered-electron
images demonstrated that the top layers of whitish passages in the painting contain a lead
white with very small particles (possibly denoting a very fine grade of pigment), whereas
for the ground and lower paint layers, a much coarser lead white had been employed with
a much larger range of particle or aggregate sizes (see Fig 14.2).10 Berrie & Matthew
(2011) and Albrecht (2012) have reported similar differences in particle size.11
How were different grades of lead white obtained, what was their exact composition and
what are the possible consequences of the use – or lack of use – of processing methods
for the visual characteristics of paint layers and for the way the paint ages? The present
chapter investigates the effects of washing, grinding and decanting methods by
reconstructing historical recipes, and analysing the effects of these treatments on pigment
morphology and composition.

14.2 Materials and methods
Recipes analysed for the present study include those that concern both lead white
processing in professional manufacturing practice and recipes intended primarily for
artists (see Figs. 13.5a and b). The majority of lead white processing recipes, especially
those describing professional manufacturing methods, mention washing or grinding with
water. The second largest group consists of instructions for grinding or washing with
vinegar, vinegar being mentioned mainly in recipes intended for artists (see Chapter 13).

9

Boon and Oberthaler 2010.
Argon ion polishing of lead white oil paint cross-sections (Boon and van der Horst 2008), followed by ultra
high magnification with SEM demonstrates that so-called large ‘particles’ of lead white are not solid material
but are composed of aggregates of small particles.
11
Berrie and Matthew 2011: 229; Albrecht 2012: 34-40.
10
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Because of their relative frequency, these two methods were selected for comparative
reconstructions.
Reconstructions were executed with traditionally prepared stack process lead white,12
thoroughly washed with distilled water.13 Vinegar for grinding with the lead white was
prepared from organic, sulphite-free red wine and vinegar culture (bacteria).14 Lead white
pigments, whch have been further processed by grinding with vinegar, and/or further
water washing, were subsequently made into oil paint by hand-grinding on a granite
grinding stone using poppy oil extracted from a single seed lot from a single supplier.15
The paints were spread on polyester film (Melinex) with a hogshair brush and with a
drawdown bar. All dry pigments produced were analysed with X-ray diffraction (XRD),16
and the oil paints were then analysed in cross-section with SEM-EDX.17 Colour
measurements were made on the paint films using a Konica-Minolta
spectrophotometer.18

14.3 Water washing
A particularly detailed description of how to wash lead white is provided in a recipe titled
‘To prepare white excellent’, recorded by Daniel King (1653–7):
Take a good quantity of Seruse, and being grosly braised put it into a fine earthen bason or
great China dish then put it to a good quantity of running water wherein wash the Ceruse
till it be thoroughly mixed with water. Then let it settle 2 or 3 hours which done, tast the
water and you shall find it tast harsh and unpleasant. Observe well the tast and poure the
water off and cast it away. You shall find this water to carry away with it a deale of grease
rising on the top. Then add to as much more water, and then stirre the ceruse as before
and tasting it poure off the cleare water reserving the bottome. This work you must
reiterate some dozen times or more till by continuall washing you find your water hath
washt away all the salt out of the Ceruse.19

12

Produced by Jef Seynaeve, Belgium, for the HART Project.
Distilled water was added to previously crushed lead white. Pigment and water were stirred for 2 minutes.
After settling of the pigment, supernatant water was poured off and replaced with fresh distilled water 8–10
times. This method closely follows the one used by the HART Project. (Carlyle 2006: 25–26).
14
50 mls of vinegar culture (Brouwland of Everlo, Belgium, purchased 18/9/2010) were added to 500 mls
sulphite-free organic red wine (Stellar Organics, Shiraz, South Africa. Imported: Coenecoop Wine Traders
B.V., 2742 RC Waddinxveen). The liquid was allowed to acidify during 4 weeks in a cool, dark place. The
resulting vinegar had a slightly pink colour and a pH of 3–4 (Macherey-Nagel pH-Fix 0–14).
15
Poppy oil produced by the HART Project, see Carlyle (2006) for details.
16
The crystalline phases were analyzed by X-ray Diffraction (XRD) using a Discover D8 microdiffractometer
with a general area detection diffraction system (GADDS) two dimensional detector (Bruker AXS, Karlsruhe,
Germany). Powdered samples were applied in a little cedar oil on a Silicon zero diffraction plate.
Diffractograms were acquired in reflection mode with CuKα radiation (40 kV, 30 mA). The GADDS software
was used for integration and the Bruker AXS Eva software for phase identification using the PDF database.
17
JEOL 5910LV with thermo scientific energy dispersive X-ray spectrometry system with Noran System Six
software.
18
Konica Minolta CM-2600d spectrophotometer, white calibration 7004450.
19
King 1653-7: 38-9.
13
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The salt mentioned by King most probably consisted of lead acetate. During water
washing of lead white carried out by the HART Project, lead acetate levels were
monitored; after numerous water changes lead acetate was no longer detectable.20 An
overview of water washing recipes within the period under investigation (Appendix 21,
Table 14.1) shows that the main methods used were either washing with large amounts of
clean water, repeated grinding with water on the slab (Fig. 14.1) or a combination of both
treatments. Comparison of XRD analyses of unwashed and water-washed lead white
confirms the findings of the HART project: lead acetate is indeed removed from lead white
by repeated washing.21 Furthermore, these reconstructions shows a shift in the balance
between cerussite and hydrocerussite, with the washed lead white containing less
hydrocerussite.

14.4 Vinegar grinding
As noted above, besides water washing, artists were regularly advised to grind or wash
lead white with vinegar before use. Recipes generally specified thorough water washing
afterwards to remove all traces of this acid. Some recipes described how the lead white
would discolour and become black during vinegar grinding. This blackening would
disappear after washing with water. Several recipes mentioned heating lead white with
vinegar as a refining method. Barrow (1735) stated that rectified vinegar caused

Fig. 14.3
Diffractogram with unwashed (black), water washed (blue) and vinegar washed
(red) lead white
The position of cerussite peaks is indicated with blue vertical lines, the position of hydrocerussite
peaks is indicated with red vertical lines. An increase in cerussite proportion is clearly visible in, for
instance, the 25.4 position.
Diffractogram © Luc Megens, RCE
20
21

Carlyle (2006). Analysis performed by Katrien Keune.
Carlyle 2006: 25–6.
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‘fermentation’ of the lead white (presumably the formation of gas bubbles). Appendix 21,
Table 14.2 provides an overview of recipes for washing with vinegar that were published
within the period under investigation. Although the number of recipes prescribing vinegar
washing is lower than those for water washing, it is evident that vinegar is mentioned
frequently throughout the period under investigation.
A series of grinding experiments following the instructions of Le Pileur d’Apligny was
executed with unrefined stack-process lead white and vinegar.22 Dry, unwashed pigment
as supplied from the maker, was transferred to the granite grinding slab and wine vinegar
was added dropwise until the consistency of double cream was reached. The paint was
ground into a smooth paste, transferred to a glass jar and then washed eight times with
distilled water to remove all traces of vinegar. No pigment discolouration as mentioned by
Fortunato and others was noted, however vinegar grinding does result in compositional
changes. These become evident when the differently treated pigment is analysed with
XRD. Comparison of XRD results of the untreated lead white (black line), the lead white
ground with water (blue line) and that ground with vinegar (red line), showed that water
washing raised the proportion of cerussite by removing the other forms of lead salts, while
washing with vinegar resulted in an even higher concentration of cerussite (Fig. 14.3).
Although no strong difference in the resulting particle sizes or shapes can be noted
between both washing methods when the pigment is made into oil paint and examined in
cross section with SEM, grinding in vinegar does seem to result in a slightly raised
proportion of small particles as compared to clumps of aggregated particles (Figs 14.4a,
14.4b).

Fig 14.4a
SEM-backscattered
electron image of stack process lead
white ground in water, paint
prepared with poppy oil

SEM-BSE images: © Luc Megens,
RCE

22

Le Pileur d’Apligny 1779: 5–6, see Appendix 21, table 14.2.
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Fig 14.4b
SEM-backscattered
electron image of stack process lead
white ground in vinegar, paint
prepared with poppy oil

14.5 Effect of washing on lead whites in mixture with calcium carbonate
Before the nineteenth century when
barium sulphate became the main
extender or adulterant for lead white,
calcium carbonate was often mixed with
lead white to produce cheaper grades of
the pigment.23 Reconstructions show
that when vinegar is brought into
contact with lead white mixed with
calcium carbonate, gas bubbles appear,
as the calcium carbonate reacts with the
acetic acid in the vinegar (Fig. 14.5).
Barrow
(1735)
mentioned
the
appearance of bubbles during vinegar
washing. Could this have been the effect
that he observed?

Figure 14.5
Lead white and chalk with a drop of
wine vinegar: gas bubbles have formed

Given this reaction, it was postulated that in some cases grinding with vinegar would have
served to lower the calcium carbonate content in adulterated lead whites. To test this
hypothesis, a mixture of lead white and calcium carbonate was ground into a fine, smooth
slurry with either distilled water or with vinegar, then subsequently water washed to
remove any trace of vinegar. Contrary to expectations, XRD did not indicate a significant
shift in calcium carbonate content and the SEM backscatter images made from the paints
prepared from the test materials do not reveal apparent changes in their visual
characteristics (Figs. 14.6a, 14.6b). Neither does washing the lead white and calcium
carbonate mixture in a large amount of vinegar result in significant changes to the calcium
carbonate content.

14.6 Decanting
Pigment washing can be used for particle size selection through gravitational
sedimentation: when suspended in a liquid, heavier particles settle more quickly.24
Empirical knowledge of this process is evident in several seventeenth-century recipes
(Appendix 21, Tables 14.2 and 14.3). The methods described were simple: the pigment is
suspended in water by stirring and the top part of the liquid is decanted or removed with
a spoon before all particles have settled. Decanting was advised for lead white and earth
pigments, amongst others.25

23

See Chapter 13.
The settling speed of particles depends not only on their mass and density, but also on their shape.
25
Kunckel 1707: 401-403 describes decanting a number of pigments. It is interesting to note that although he
advises decanting lead white, zinnober, ‘Lasur’ [prob. Azurite] using clean source water, minium and ‘yellow
lead’are decanted using lye.
24
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Fig 14.6a
False
colour
SEM
backscattered-electron image of paint made
with lead white and chalk, water ground, paint
prepared with poppy oil

Fig 14.6b
False
colour
SEM
backscattered-electron image of paint made
with lead white and chalk, vinegar ground, paint
prepared with poppy oil.

False colour image with all lead counts in red,
and all calcium counts in green.

SEM-BSE False colour images © Luc Megens,
RCE

Figure 14.7a SEM
backscattered-electron
image of a cross-section from paint made with
the most coarse part of the lead white: the
deposit after decanting

Figure 14.7b SEM
backscattered-electron
image of a cross-section from paint made with
decanted lead white (first decanting). Paint
prepared with poppy oil.
SEM-BSE Images © Luc Megens, RCE
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Decanting or sedimentation systems were developed further in an industrial setting during
the nineteenth century (Appendix 21, Table 14.3). There, pigment was suspended in water
and flowed through interconnected vessels of different heights. The heaviest particles
settled first, and lighter particles travelled furthest.
Our experiments showed that sedimentation is very successful in separating smaller lead
white particles from larger pigment particles or aggregates. A small amount of ground lead
white was suspended in a large volume of distilled water. The liquid was stirred and the
pigment was allowed to settle for 2 minutes. The top half of the liquid was then poured
into a second beaker. There, the pigment was allowed to settle further. After 2 hours, half
the water was transported into a third beaker, using a pipette in order not to disturb the
lead white that had settled near the bottom. After drying, all of the lead pigments were
ground with poppy oil and the resulting paints applied to Melinex.
A distinct difference in particle size is immediately evident in the SEM backscattered
electron images (Figs. 14.7a, 14.7b). The decanted lead white bears a resemblance to the
fine lead white used in the paint layers of Vermeer’s Art of Painting, which strongly
suggests that such fine particles were selected through decanting.26 XRD shows that the
fine lead white contains a higher proportion of cerussite than the deposit (Fig. 14.8). This
demonstrates that decanting not only separates larger and smaller particles, but that the
smaller particles are of a different composition than larger lead white particles or
aggregates. This difference may in fact explain the tendency of traditionally prepared lead
white to aggregate.27
If the XRD results for the dry pigment samples can be used as an indication of the
composition of the lead white in paint, they appear to contradict the results of Welcomme
et al., who found a higher ratio of hydrocerussite to cerussite in the paint layers as
compared to the ground layers of paintings (dated between 1512 and 1516) by Matthias
Grünewald.28
Investigation of the change of composition of lead white in paint is ongoing. Yet
unpublished results from the HART project appear to show that the ratio of hydrocerussite
to cerussite is lower in lead white paint tempered with linseed oil than in the dry pigment
powder from which it was prepared.29 The different observations on the ratio of
hydrocerussite to cerussite might also be linked to the equilibrium between the two in
water, which can easily shift to either side under ambient conditions.30

26

Earlier experiments, repeated during the present research, ruled out the possibility that very fine grades of
lead white could be produced by extensive grinding on the slab. Prolonged grinding did not succeed in
breaking up the lead white agglomerates present in stack-process lead white (Carlyle 2006).
27
In a second series of particle size selection experiments, executed with the same batch of stack-process lead
white, in the same laboratory and employing the same protocol for particle size selection, Marya Albrecht
confirmed the shift towards a higher ratio of neutral cerrusite to hydrocerrusite. Albrecht 2012: 20.
28
Welcomme et al. 2007.
29
See Carlyle 2005 (unpublished): Chapter 2
30
Godelitsas et al. 2003.
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Figure 14.8
Diffractogram demonstrating the shift in balance between cerussite and
hydrocerussite caused by decanting.
Untreated lead white (blue), the deposit after decanting (green), the first decanted pigment (yellow),
the pigment decanted last (red). Cerussite peaks are indicated with blue vertical lines, hydrocerussite
peaks with red vertical lines. An increase in cerussite concentration is clear at the 25.4 position.
Diffractogram © Luc Megens, RCE

The use of decanted lead white with smaller particle sizes in preparatory layers seems
unlikely. Our experiments show that the amount of lead white of a fine particle size is very
small in comparison to the amount left as a deposit; using the decanted lead white for a
layer that requires as much pigment as a preparatory layer seems an illogical purpose for
this scarce and therefore precious material.
Use of the larger pigment particles deposited early in the decanting process for the
preparation of preparatory layers however, does not seem far-fetched. Whether the use
of the pigment deposit would have particular consequences for paint stability is however
unlikely. XRD analysis does not show a significant difference between the cerrusite
content of the pigment deposit after decanting and the water-washed lead white that has
not undergone decanting. The deposit, as all water-washed lead white, does have a lower
hydrocerrusite content than unwashed lead white, which also has a higher lead actetate
content. Therefore the degree of washing is the most important factor influencing
pigment composition, with unrefined (unwashed) pigment presenting a more chemically
active state due to the presence of lead acetate and possibly, the higher hydrocerrusite
content.
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14.7 Conclusions and future research
Reconstructions of water washing, vinegar grinding and decanting have provided more
insight into the effects of these processing methods on visual characteristics of particles
within paint cross-sections, as well as on their composition. The question whether oil
paints containing only very fine lead white were created by extensive grinding or by
decanting can now be decided in favour of decanting. The reconstructions have also
shown all treatments to influence the balance between cerussite and hydrocerussite, all
resulting in a higher proportion of cerussite. Vinegar grinding or washing does not remove
calcium carbonate from adulterated lead whites.
The present research may only be considered as a first step, since it has not yet addressed
the consequences of these processing methods for paint handling and for long-term paint
stability.31
Are there any drawbacks to using less carefully washed or decanted lead white in
preparatory layers? Does a relatively high proportion of hydrocerrusite present a danger?
During the nineteenth century, authors consider hydrocerussite more reactive than
neutral lead carbonate.32 If this is indeed the case, preparatory layers may be more liable
to be affected by saponification, since they are not likely to contain the more expensive,
carefully washed and decanted qualities. Continued monitoring of the oil paints produced
during the present research is required to compare the long-term stability of neutral
cerussite and hydrocerussite within an oil binding medium.33
However in order to fully comprehend the effect of the use of lead white of different
particle sizes, more factors must be taken into account. Besides considering the stability of
the material itself, we must consider the whole structure of the painting. In the case of the
Vienna Art of painting, Boon & Oberthaler (2010) concluded that the delamination which
occurs is largely the effect of differences in flexibility between a rigid top layer that
contains only small lead white particles and the lower layers, consisting of a much wider
particle size range and thought to be more flexible as a consequence. The researchers
determine that it is in fact the incompatibility in flexibility between both layers that
creates internal tension, not the chemistry within the single paint layers themselves.34

31

In her Master thesis at the University of Amsterdam, Albrecht has examined the handling properties of lead
white consisting of only small particles. She concludes that lead white with very fine particles in oil produces
very convincing scumbles over dark underlayers. Albrecht 2012 (unpublished), Albrecht and Stols 2013.
32
Mulder 1865: 302–3; Carlyle 2001: 260. Experiments undertaken by Rhodes and Van Wirt (1923) show
that slightly basic lead carbonate retards the initial oxidation of linseed oil and does not promote final
oxidation as much as a more basic lead white.
33
In the present set of reconstructions, linseed oil has been added to the lead white powder until a paint with a
good consistency is made. As the amount of oil is required depends on particle size, different oil/pigment
ratios were thus created. Naturally the amount of oil determines the amount of free fatty acids in the system.
The availability of free fatty acids will influence the saponification rate. Therefore in future tests focusing on
this particular aspect, the oil to pigment ratio must be measured and if possible kept constant throughout the
series of experiments.
34
The severe delamination taking place is – for a large part –ascribed to incompatibility of the top layer,
whose physical characteristics are compared to that of an enamel paint, with the more flexible lower layers
created with pigments of a more diverse particle size. Boon and Oberthaler 2010: 236 Carlyle points out that
19th century sources report that lead hydroxide has a plasticizing effect on the paint. Its absence may in that
case cause a cerrusite-rich layer to be more brittle. Personal communication, Leslie Carlyle, September 2013.
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Figure 15.1 P.P. Rubens, The triumph of Rome: the youthful emperor Constantine honouring Rome, (c. 1622-23)
panel, 54 x 69 cm, Inv. 837, Royal Picture Gallery Mauritshuis, The Hague

Photograph courtesy of the Royal Picture Gallery Mauritshuis, The Hague
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15.1 Introduction1
The visibility of the preparatory layer in a final painting can vary significantly. Differences
can be related to the period when a painting was executed or to local customs, to the
status of the work as a sketch, design (modello) or as a highly finished work. Visibility is
obviously also influenced by ageing of the materials utilized in the paint layers, and by the
quality of these materials.
An example of preparatory layers which play an important role in the aesthetic quality of
the final painting are the streaky imprimatura layers which were used during the sixteenth
and seventeenth century by Flemish artists such as Jan Brueghel the Elder (1568-1625)
and Peter Paul Rubens (1577-1640). Although not always left visible in their more finished
paintings, this layer was often left in sight in more sketchy works and modelli. Translucent,
pigmented streaky imprimaturas were usually applied over a white chalk ground on panel
and occasionally on canvas, their deliberate streakiness the result of the application tool
and paint characteristics. Through its colour and textural effects, streaky imprimaturas
bring a unified harmony and liveliness to painted sketches and to more finished paintings.
In modern literature, many suggestions have been made on the subject of the binding
media utilized in imprimaturas. However clarity has not been reached. The present
chapter investigates imprimatura binding media through a comparison of historical
recipes, modern literature and painting analyses. The feasibility of different materials as a
binding medium for imprimaturas is investigated in reconstructions.
The question whether Rubens employed aqueous binding media, emulsions or thinned oil
paint for his imprimaturas is relevant for conservation decisions. If, for instance, a fastdrying aqueous binder was employed for the imprimatura, a higher water-sensitivity may
be expected.

15.2 Terminology
The Italian term ‘imprimatura’ is described by Giorgio Vasari in the introduction to his
1550 Vite:
When the artist wishes to begin, that is, after he has laid the gesso on the panels or
framed canvases and smoothed it, he spreads over this with a sponge four or five coats of
the smoothest size, and proceeds to grind the colours with walnut or linseed oil
...
1

This chapter is an updated version of Stols-Witlox, Doherty and Schoonhoven 2008.
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But first there must be made a composition of pigments which possess siccative qualities
as white lead, dryers, and earth such as is used for bells [terra da campane], all thoroughly
well mixed together and of one tint, and when the size is dry this must be plastered over
the panel and then beaten with the palm of the hand, so that it becomes evenly united
and spread all over, and this many call the imprimatura .2

Here the term imprimatura describes an oil-based layer applied on the panel or canvas
before painting. The application method suggests a thin, even layer. In other languages,
similar terms have appeared, for instance the French imprimeure3 and the Dutch
primuersel.4 Although these words often refer to thin, translucent final preparation layers
that may play an aesthetic role, they are also used in a wider sense that included opaquely
pigmented preparation layers (see Paragraph 2.1.5 for a more detailed discussion of the
term imprimatura) .5
Van Mander (1604) explains the reasons to use a transparent primuersel (often translated
with imprimatura) in his Schilder-boeck in his discussion of the methods of his
predecessors:
Some took some charcoal black finely ground with water [then] drew and shaded together
their subjects very skillfully, as was fitting: they then applied artfully a fine, thin
‘primuersel’ on top through which one could [still] see everything and behold: the
‘primuersel’ was flesh coloured.
When this had dried, they saw their subjects as if half finished, before their eyes,
whereupon they set up everything and finished in one layer. 6

The use of a visible, streaky imprimatura is often associated with Peter Paul Rubens
although he was not the first to use such layers. Van Mander mentions its use by Jan de
Hollander (active 1528-1542)7 and Brueghel the Elder. Streaky imprimaturas play a
prominent role in the mid-tones and shadows not only in nearly all Rubens’s sketches and
modelli, which number about 450,8 but also in several of his more finished paintings,
especially those on panel (Fig. 15.1).

2

Vasari 1550 (1568): 52, translation Brown and Maclehose 1960: 230.
De Mayerne 1620-44:98v.
4
van Mander 1604:47v,48r.
5
van Hout 1998:198-199. See also Part II, Chapter 4.
6
Translation by the author, compared to and modified according to partial translations by 1991: 62 and by
Filedt Kok 1972. Van Mander 1604: 47v, 48r: ‘… dat sommighe namen/ eenich sine-kool swart, al fijntgens
ghewreven/ met water, jae trocken en diepten t’samen/ hun dinghen seer vlytich naer het betamen: dan
hebbenser aerdich over ghegheven Een dunne primuersel / alwaer men even wel alles mocht doorsien /
ghestelt voordachtich: end'het primuersel was carnatiachtich/ ... Als dit nu droogh was/ saghen sy hun dinghen
schier daer half gheschildert voor ooghen claerlijck.’ Filedt Kok translates ‘trocken en diepten t’samen’ as
‘drew and at the same time shaded their things’. Filedt Kok 1972: 136.
7
Van Mander 1604: 215.
8
Sutton and Wieseman 2004:17.
3
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Visual examination of several of Rubens’s
sketches shows streaky imprimaturas that
appear almost careless in their application. The
rather fluid, long strokes of paint, applied with
wide brushes,9 form continuous layers. Areas
where the brush has halted or skipped are hardly
ever observed. Strokes may be applied in
different directions, apparently unrelated to the
overlying composition. In some paintings a single
imprimatura layer is visible, within which brush
strokes are cut off by strokes coming from
different angles while they were still wet (Fig.
15.2). In other paintings overlapping strokes are
present, of similar colour, brushed out in
different directions (Figs. 15.3, 15.4). Pigment
densities vary, resulting in imprimaturas of
different transparency.
Although different binding media have been
suggested, no definite answer has been given to
Figure 15.2
Detail of Figure 15.1,
showing how a horizontal brush stroke is the question of which binder Rubens used for his
streaky imprimaturas. Reconstructions might
cut off by a vertical brush stroke.
shed light on this question by testing the
Courtesy of the conservation studio of the usability of the different binders and
Royal Picture Gallery Mauritshuis, The investigating the visual characteristics and the
Hague
working properties of binders mentioned in the
literature. A similar approach has been used
before, for example by Doerner.10 Since then,
scientific research has presented us with new instrumental analyses (see below), but still
has not been able to draw comprehensive conclusions on the question of streaky
imprimatura binding media. The present reconstructions attempt to evaluate the
proposed binding media in a systematic way. Research into historical paint materials has
also progressed since Doerner’s time. For the present reconstructions materials are used
that are as close as possible to what is nowadays known about historical paint materials.11

15.3 Imprimaturas in recipes and previous analysis
Whether chalk-glue grounds on panel were prepared in artist’s workshops is uncertain, as
professional primers are active in Antwerp since the fifteenth century.12 However, since a

9

Recent investigations have found brush hairs in Rubens’ streaky imprimatura layers.
Information kindly provided by Hélène Dubois, paintings conservator, Musée des Beaux Arts, Brussels
10
Doerner (English translation by Eugen Neuhaus) 1949. Doerner’s Malmaterial und seine Verwendung im
Bilde was first published in 1921 in München, Berlin and Leipzig by the Verlag für Praktische
Kunstwissenschaft.
11
See for instance Carlyle 2006 on historically appropriate materials. See also the introduction to the present
research.
12
Van Hout 1998: 204
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streaky imprimatura has a significant impact on the overall aesthetic of the painting, one
presumes that it was applied according to the artist’s wishes, perhaps inside the studio.
Most attempts to identify the composition of imprimaturas from seventeenth-century
paintings have focussed on Rubens. The overview of published pigment compositions of
imprimaturas in his paintings (Appendix 22, Table 15.1) shows a preference for either grey
imprimaturas, made up of lead white and charcoal black pigments, or for more warmly
coloured imprimaturas containing umber and/or red or orange earth pigments together
with lead white and charcoal black. Imprimaturas without distinct lead white particles and
with chalk additions have also been found.

Figure 15.3
P.P. Rubens, The
ascent to calvary. The bearing of the
cross (c. 1634)
oil on panel, 104 x 78 cm (h x w)

Figure 15.4
Detail from Figure 15.3 showing
horizontal and vertical brush strokes crossing each other.

Inv. KMS 1856. National Gallery of Denmark, Copenhagen,
Photographs: © SMK Photo

There is evidence that some of Rubens’s more warmly coloured imprimaturas may
originally have been intended to have a cooler tone. The imprimatura of Rubens’s Modello
for the assumption of the Virgin (c.1622-1625)13 contains minium, besides lead white,
chalk and charcoal black. The morphology of the minium (fibrous, crust-like particles),
analysed by SEM-EDX as a red lead compound, and its appearance in combination with
basic lead carbonate, suggest that it is a lead remineralisation product, formed due to a
saponification reaction between lead white and the oil binder.14
Unfortunately, extensive research has been unable to identify recipes for streaky
imprimaturas. However, a number of ground recipes from the sixteenth and seventeenth
centuries15 do describe a second ground layer of a pigment composition very similar to
13

Panel 88 x 59.1 cm, Mauritshuis, The Hague, inv. 926.
van der Weerd et al. 2002, Boon et al. 2002.
15
Recipes collected by Witlox for the HART project, see Witlox 2008.
14
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that of the streaky imprimaturas used by Rubens, applied on top of a chalk/glue ground or
chalk/gypsum ground (Appendix 22, Table 15.2). While no mention of translucency is
present, in some cases the application information suggests thin, imprimatura-like layers.
Art historians and painting conservators have long speculated about the binding medium
used for streaky imprimaturas. Scientific analysis of this layer is very difficult. Since
imprimatura layers are extremely thin, scrapings taken for analysis are often suspected to
be contaminated with binding media from other paint layers, either included accidentally
in the sample or soaked in from the layer above. Therefore imprimatura binding medium
analyses are often published with reservations.16 Analysis is further complicated by the
mobility of components of binding media and varnish layers, even after they have dried.
Recent reconstructions have shown that an oil binder may move to other paint layers
even when the layers are separated by varnish isolation layers.17
From the 1920s on, research has suggested that aqueous media such as egg tempera or
glue were used for streaky imprimaturas. This was based on the reasoning that such
media dry quickly and retain the streaky texture imparted from a brush.18 Van Hout (1998)
challenged this opinion. Approaching the subject from a historical perspective, he
suggested an oil binder since ‘it is likely that the streaky imprimatura originated from the
oil isolation layer, to which Early Netherlandish painters sometimes added pigments’.19
Binders identified in seventeenth-century imprimaturas include: drying oil alone, linseed
oil with an addition of pine resin and aqueous media.20 Recent analyses identified egg with
possibly an addition of oil in Rubens’s Achilles series, and a drying oil in the Mauritshuis
Modello for the assumption of the Virgin (Appendix 22, Table 15.1).
The notion that painters adapted their binding media to the requirements of certain layers
or introduced aqueous layers into their oil paintings does not seem to be implausible, as
binder analyses from paintings from pre-Eyckian times to the seventeenth century
suggest.21 Analyses by Kockaert led to the conclusion that Rubens himself used emulsions
of oil and protein in impasto-rich areas of the Elevation of the Cross in Antwerp
Cathedral.22 However, as recent investigations by the National Gallery London
demonstrate that the presence of saponified oil paint components have in the past lead to
false positives for emulsion binders, some of these earlier analyses might need to be
reconsidered.23
Ground recipes mentioned in Appendix 22, Table 15.2 all have an oil binder (linseed or
walnut). Other binders for grounds are mentioned less frequently. An addition of
‘common varnish’ [probably a colophony-containing varnish, although sandarac is also
possible] to an oil ground is mentioned in 1587 by Armenini.24 An emulsion of oil and
16

Boersma et al. 2007.
Keune 2005: 74.
18
Von Sonnenburg 1979c:24, note 28.
19
Van Hout 1998: 205.
20
Sonnenburg 1979c: 11-12; Kirby 1999: 27-28; Van de Graaf 1958: 23; Van Hout 1998: 205-210.
21
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aqueous binder is described by Lebrun (1635) who explains how to ‘grind together some
parchment glue and oil priming, and immediately prime the canvas with this; it will harden
directly, but this priming is very apt to scale off when the canvas is rolled up’.25
Recipe books from the late sixteenth and seventeenth centuries mention a number of oil
paint modifications, showing that at this time artists were very aware of methods to
modify the binder. It seems possible that similar techniques were employed for
imprimaturas, to adapt the binder to the specific requirements of this thin, translucent
layer.
Additions of volatile solvents to oil paint were regularly mentioned in seventeenth century
sources. Turpentine was added as thinner to make the colours flow more easily. Rubens’s
extensive use of diluents is apparent both from drips of very liquid paint in his paintings,26
and from the De Mayerne manuscript (1620-44 in a quotation marked ‘M. Rubens’ in the
margin: ‘to make your colours spread easily, and as a consequence mix well, and also do
not change, as for blues: but generally for all colours, while painting, from time to time dip
your brush lightly in white oil of Venice turpentine, extracted in a bain-marie. Then with
this brush mix your colours on the palette’.27 Spike oil was mentioned amongst others in
the De Mayerne manuscript, as an addition to blue and white oil paint28 and by Dupuy du
Grez (1699)29 as a paint diluent.30 William Gandy (1673-99) provides a recipe for a gel-like
medium made from mastic/turpentine varnish and siccative-treated oil, supposedly one of
the binding media used by van Dyck.31
Because of their presence in recipes contemporary to Rubens’s and Brueghel’s paintings,
the above mentioned materials were all selected for reconstructions that investigated the
properties of these materials in streaky imprimatura layers.

15.4 Reconstructions: protocol and execution
Where possible, historically appropriate materials have been used. Two separate sets of
reconstructions were made by individual conservators.32 This allowed for an evaluation of the
influence of the artist’s hand on the characteristic appearance of the imprimatura. The amount of
pressure exerted on the brush and extent of brushing out of the layer have a strong impact on the
final appearance of the imprimatura.

Because the present reconstructions are well documented and have compositions and
layer build-up that closely resemble seventeenth-century painting practice, they are very
useful for testing and evaluating analytical techniques. The reconstructions will be used to
investigate the suitability of immunodetection and immuno-fluorescent staining
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Lebrun 1635 (transcribed in Merrifield 1849 (1999): 820).
Examples are the Venus frigida, Royal Museum of Fine Arts, Antwerp, inv. 709, and The arch of the mint
(front), inv. 317, Royal Museum of Fine Arts, Antwerp.
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Dupuy du Grez 1699: 245.
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The exact nature of spike oil is not certain, since historically, the essential oil of different plants was
identified by this name. (Brachert 2001: 236).
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techniques for the analyses of proteinaceous binding media in imprimaturas. Both sets of
reconstructions will be available for future research.33
15.4.1 The support and build-up of sizing and ground layers
The present set of reconstructions has been executed on panels of quarter-sawn oak (24 x
29 cm). The ground materials and layer build-up are based on seventeenth-century
recipes. First, two size layers of warm goatskin glue are applied with a brush, followed by a
total of five coats of ground, prepared from unprocessed chalk and pigs skin glue.34 On
half of each board, the dry ground is scraped with an iron furniture scraper, a method
similar to scraping with steel spatulas or knives mentioned in contemporary historical
recipes.35
15.4.2 Unpigmented isolation layers
Cross-sections from paintings sometimes appear to have a medium-rich ‘band’ or layer
over the ground. Whether this is a separate isolation layer of unpigmented medium
(drying oil or glue have both been suggested in the literature), a separation of medium
from the chalk/glue ground, or whether this layer consists of oil that has been absorbed
from subsequent layers is subject to interpretation.36 The thinness of this layer, combined
with its close connection to the ground, makes analysis extremely difficult. This is why
reconstructed imprimaturas have been applied both directly on top of the ground, over an
unpigmented isolation layer of litharge-treated oil and over an isolation layer of goatskin
glue or sheep parchment glue.
15.4.3 Underdrawing
In several of his sketches and paintings Rubens employed dry underdrawing. His
underdrawings were applied on top of the imprimatura, in accordance with current Italian
33

Samples will be used to test the application of immuno-fluorescent staining techniques to cross-sections.
With these analytical techniques, a distinction can be made between different protein types (Heginbotham et
al. 2006), and these techniques may be able to determine the animal source for aqueous binding media Rubens
could have employed in his streaky imprimature. Therefore four different animal glues were included in the
reconstructions. In historical sources, generally the same type of glue is mentioned for both the sizing and
ground layers within one painting. However this diversion from historical practice is suspected not to have
any effect on imprimatura characteristics, since compositional variations between different mammal animal
glues are relatively small (Eastoe and Leach 1977: 77). Apart from one factory-produced pighide glue, all
other glues were prepared from scraps of leather or parchment following historical recipes. These –calf
parchment glue, sheep parchment glue and glue made from alum tawed goats hide– are all mentioned in
historical recipes. Witlox 2008.
Since the reconstructions were executed, samples have been taken by different researchers, amongst which
Esther Ferreira, Swiss Institute for art Research in Zürich, Switzerland, and Katrien Keune, Dutch Agency for
Cultural Heritage. Both researchers took samples in order to use them in tests to determine the sensitivity of
different analytical instruments employed for the analysis of art materials.
34
‘Take glew and seeth it very long in fayer water until the glew be dissolved, and the work is done. ... Take
size made as above: mix it with whyting ground, heat it, and soe whyte your boards being made smooth. After
you have whytened, then lett them dry after every whyting: then scrape them gently untill they be smooth;
then draw over it whyte lead tempered with oyle’. Norgate 1640 (transcription Hardie 1919: 91).
35
‘Prime first with the aforesaid glue and chalk, when dry, scrape and flatten with a knife’. De Mayerne 162044: 11
36
Witlox and Carlyle 2005.
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and Northern European practice.37 This is in contrast to early Flemish painting technique
where the imprimatura was applied on top of the underdrawing in order to seal the
drawing from disruption by paint brushes. Black chalk is identified as having been used by
Rubens for his underdrawing.38 Modern artificial black chalk is entirely different from the
natural, carbonaceous clay used by Rubens. Since natural black chalk was not available,
underdrawings have been executed with another material used during this period:
charcoal stick.39 Underdrawing lines have been applied both below and above the
imprimatura to investigate the consequences of the layer’s position in the layer build-up.
15.4.4 Imprimatura composition
Three groups of binders have been selected: aqueous binders, oil binders and emulsions. The full
list of reconstructed binders includes: whole egg, egg white and egg yolk; goat’s skin glue, calf
parchment glue and sheep parchment glue; gum Arabic and gum tragacanth; water-washed raw
linseed oil and linseed oil heated with siccatives; fat and lean emulsions of oil and glue and of oil
and egg; mastic varnish, colophony varnish and copal varnish; linseed oil with additions of either
spike oil or turpentine oil (Appendix 22, Table 15.3). Plant gums are included because of their
availability as an aqueous binder at the time, and their mention as addition to egg-white varnishes
in contemporary recipes. All binders are mentioned in historical recipes, have been presented as
possible imprimatura binders in modern conservation literature or their presence was confirmed
by instrumental analysis (Appendix 22, Table 15.1).
Where possible, materials were prepared by the authors to ensure the highest level of historical
accuracy. As mentioned above, this includes nearly all animal glues, prepared according to
historical recipes, and the use of unprocessed chalk. However, ‘historical accuracy’ is not possible
in all cases. A compromise had to be made in the case of turpentine and spike oil, since no
distillation facilities could be created within the context of the project.40 This means that
conclusions based on the set of reconstructions involving those oils can only describe the general
effects of the addition of volatile oils, not relate them directly to historical practice.
Imprimaturas are pigmented with stack-process lead white,41 raw umber and charcoal black. The
charcoal sticks that are also used for the underdrawing, are ground into a powder to obtain a
coarse black, as seen in Rubens’s streaky imprimaturas. In some reconstructions, unprocessed
chalk is added. Imprimaturas are applied with 4 cm wide and 3.5 cm long hogshair brushes. The
brush-size in the original Rubens imprimaturas has been measured and it falls within a range of 45.7 cm. Brushes are pre-wetted with the imprimatura’s binder and/or a diluent in order to enable
spreading. Once the imprimaturas has dried, a paint layer of vermilion, bound in litharge-treated
linseed oil, is applied locally in order to emulate the layering found in ‘real’ paintings. Vermilion is
37
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chosen because it was commonly used during the seventeenth century, creates a relatively
opaque paint layer and can be easily distinguished in cross-section from the preparation layers. In
some reconstructions, turpentine thinned oil paint, pigmented with madder lake and raw umber,
is applied as a monochrome underpainting similar in colour to what was used by Rubens for this
purpose.

15.5 Observations and evaluation
The evaluation of a binder’s suitability for streaky imprimaturas is based on several
parameters. Firstly, preparation and handling properties are taken into account. Secondly
the reconstructions are compared visually to detailed photographs of paintings by Rubens.
Thirdly, a comparison is made between cross-sections from original paintings and from
reconstructions.
15.5.1 Observations on the different imprimatura binders
One of the most obvious conclusions is that with an
undiluted and unmodified hand ground oil paint,
prepared with raw oil or siccative-treated oil, it is
practically impossible to create a streaky
imprimatura. The paint is simply too stiff and
cannot be spread over the surface of the ground,
no matter whether it has been pre-treated with an
unpigmented isolation layer or not. Repeated
brushing will eventually cover the whole surface
but this evens out all streaks. When the layer is
thinned with more oil to enable spreading,
pigmentation becomes so dilute that streaks are no
longer visible. The high amount of oil also results in
the formation of a greasy layer on the surface,
which is likely to hinder the application of
subsequent paint layers. An addition of a volatile
oil such as turpentine oil or spike oil, thins this
imprimatura binder into a fluid paint that spreads
well, and it provides a convincing streaky layer (Fig.
15.5).

Figure 15.5
Reconstruction of
turpentine oil thinned oil imprimatura.

Animal glue imprimaturas are straightforward to prepare, although care must be taken
that the paint does not dry out while mixing the pigment with glue on a grinding slab.
When diluted sufficiently, streaks are easily made. Glues are easy to apply and dry quickly,
which means that the painter can proceed quickly to the next stage of painting. The
streaks appear more crisp than streaks made with solvent-diluted oil paint. A cross-section
from a goatskin glue imprimatura applied straight onto the chalk/glue ground shows a
transparent band with increased UV fluorescence at the top of the chalk/glue ground. This
may indicate that some of the binding medium of the imprimatura has been absorbed into
the ground (Figs. 15.6a, 15.6b). While such transparent bands appear in other crosssections, thus far no clear pattern can be established between binder, unpigmented
isolation layer and the presence or absence of transparent bands.
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On a larger surface, the fast drying rate of animal glues may actually be a negative quality.
When the paint dries in the jar or on the dish it is kept in during application, more water is
needed. Repeated thinning results in a layer of uneven thickness and opacity. Secondly, in
our approach the brush fills up with dried paint. Thishinders application.

Figure 15.6a Sample from reconstruction of
imprimatura with goat’s skin glue.

Fig. 15.6b The same sample, UV image
(Sample location: panel 4, section C)

Layer 1: ground of unprocessed chalk and pigs skin glue, 5 applications of which three are visible
Layer 2: streaky imprimatura of goat’s skin glue, lead white, charcoal black and raw umber
Layer 3: vermilion in litharge treated linseed oil

Both the monochrome underpainting
and the vermilion oil paint applied to
some of the glue imprimaturas show
some bleeding out of the binding
medium into the imprimatura. This
suggests that the presence of oil in an
imprimatura during analysis may in fact
be related to such an infusion from an
oil layer applied on top.
Imprimaturas prepared from different
egg-components (yolk, white or whole
egg) have a somewhat ‘slimy’ texture
and require repeated brushing for even
spreading.
A problem of the egg binders is the
appearance of disturbing air bubbles
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Figure 15.7
Air-bubbles in reconstruction
of egg white imprimatura

during application (Fig. 15.7). Of the egg binders tested, egg-white contains the most air
bubbles, whole egg the least.42 Egg imprimaturas form pleasant underlayers for the
turpentine-thinned oil paint used to sketch a composition. Fluid lines are easily created
and no bleeding out or pulling-together of the paint is noted.
Plant gum imprimaturas (gum Arabic and gum tragacanth) are difficult to prepare due to
the stickiness of the binder. They require repeated additions of water in order for the
pigment to be mixed properly with the binder, and too much water leads to the formation
of air bubbles during application. They present a somewhat soapy character. Of all the
imprimatura binders tested, the plant gum imprimaturas have the most matte and grainy
surface, probably partially due to difficulties in grinding the pigments. The grains on the
surface hinder the application of monochrome underpainting in oil paint. They interrupt
the strokes, resulting in discontinuous lines that do not resemble Rubens’s fluid
underpainting.
Different emulsions of linseed oil with whole egg and linseed oil with glue have been
tested. Fat emulsions (with a high oil ratio) of oil and egg and of oil and glue spread well,
however the paints behave like opaque, bulky paint
layers. In cross-section, these imprimaturas appear
as thick as the vermilion paint layer applied on top.
Thinning with turpentine results in fluid media that
spread easily and create semi-transparent streaky
layers. Monochrome oil-bound underpaint applied
over fat oil-and-glue emulsions does not adhere to
the imprimatura surface and pulls together. This is an
important drawback. The same phenomenon is not
observed in fat oil-and-egg emulsions. Furhermore,
oil-and-glue emulsions are not stable. This leads to
binder component separation within the applied
layer and to oil floating to the surface. Oil-and-egg
emulsions form more stable emulsions and no greasy
oil layer forms on the surface. Lean emulsions of eggand-oil and glue-and-oil do not require thinning.
Increasing the ratio of egg or glue to oil in the
emulsion provides enough fluidity for easy
spreading, and the resulting imprimaturas have
beautiful, sharp and well-defined streaks. They
visually resemble streaks made with animal glue, and
show less leveling out than streaks created with
diluted oil paint (Fig. 15.8). Both lean emulsions Figure 15.8
Reconstruction
of
tested form very workable underlayers for imprimatura bound with lean emulsion
subsequent monochrome oil underpainting. In layers of egg and oil
42

Future research into the use of egg for imprimatura layers should include investigations of the effect of the
age of the egg binder. For the present set of reconstructions, only relatively fresh eggs were employed.
Degradation of the proteins may result in lowered surface tension and could influence the formation of air
bubbles. For the creation of streaky layers with egg binding media, very vigorous and fast brushing is required
in comparison to that employed in medieval tempera painting. This may explain the fact that in those
paintings, air bubble formation does not seem to present a problem.
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applied on top, no pulling together or bleeding out of the binder is observed. An
important difference between fat and lean emulsions is drying time. Whereas fat
emulsions have drying characteristics close to those of pure linseed oil, lean emulsions are
fast driers.
The resin media tested included mastic and colophony, both dissolved in turpentine oil,
and a varnish of copal in oil.43 Grinding pigments into these media is difficult due to
solvent evaporation. The paints are somewhat gritty, which is noticeable in the resulting
imprimaturas. Media with a large proportion of resin are difficult to spread, although
diluting with turpentine oil remedies this somewhat. Upon repeated brushing, crumbles of
drying paint are pulled out of the layer by the brush. Both vermilion and monochrome
underpaint applied onto one of the resin-containing media show severe bleeding out of
the paint.
15.5.2 The effect of isolation layers
Only in the case of glue imprimaturas can an influence of isolation layers on their handling
properties be noted. Glue imprimaturas tend to swell the glue isolation layers slightly. Oil
isolation layers seem to make the application of the glue imprimaturas a little easier,
although this effect is only very minimal. In other cases, no differences are noted. The
isolation layers do have a noticeable effect on the visual characteristics of some of the
resulting imprimaturas. Imprimaturas applied on top of an unpigmented isolation layers
have a higher colour saturation. Cross-sections with and without isolation layers both
show transparent bands in the upper regions of the chalk/glue ground. The presence of
such transparent regions therefore does not seem to be dependent on the presence of a
glue isolation layer. The width of the transparent bands seems to relate to the thickness of
the imprimatura, thicker imprimaturas resulting in a wider band. This suggests that they
are caused by imprimatur binder absorbance. Isolation layers affect bleeding out of the oil
binder of the vermilion which appears over some of the glue imprimaturas and results in
the creation of a halo of oil around the red paint. In areas without isolation layers no halo
is created. The extent of bleeding out can be interpreted as a measure for the
effectiveness of an isolation layer. In areas without haloes of binding media, all oil appears
to be absorbed into the ground. In areas with haloes around the paint, the isolation layer
appears to have prevented the oil from being absorbed into the ground and it was
absorbed into the imprimatura instead.

43

Copal varnish made by Leslie Carlyle in 1993, prepared from Kauri copal, linseed oil and turpentine oil.
Mastic varnish prepared from 1 pt. mastic resin and 2 pts. turpentine oil. (Carlyle 2000: 8-9).
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15.6 Conclusions
Despite efforts to work with materials and techniques similar to the ones available to
painters in the seventeenth century, these reconstructions are only an approximation of
historical practice. The difference between a seventeenth-century painting studio with
skilled artist and assistants and conservators working from a twenty-first century
viewpoint should never be under-estimated.
In executing these reconstructions, the choice was made to limit experiments to mixtures
of no more than two binding media. Although one may argue that mixtures of more than
two materials seem unnecessarily complicated, we cannot rule out that the practice inside
an artist’s studio allowed for their use.
However, even with these limitations, the conclusion may be drawn that reconstructions
remain an extremely useful tool in establishing general differences between groups of
materials and that they help to eliminate certain materials from the list of possibilities; in
this case these materials are plant gums and varnishes.
Although animal glue and egg are successful in creating a streaky surface on a small scale,
these purely aqueous binding media are not able to reproduce the smooth, fluid character
of Rubens’s streaky imprimaturas on a larger scale. The imprimaturas prepared with only
aqueous binders often halt or skip over the surface, both on the chalk-glue ground and on
top of unpigmented isolation layers. Imprimaturas prepared with egg binders form air
bubbles. Diluted linseed oil and oil-containing emulsions, both fat and lean, are easy to
brush out and cover well. They therefore seem more likely to have been used as
imprimatura binders than glue or egg alone.
Of the more successful media, emulsions are the most pleasing to work with, due to their
silky feel and beautiful, even streaks. This might motivate an artist to use them, despite
their relatively laborious preparation methods. Thin paint applied on top of lean emulsions
create a smooth, homogenous paint layer as opposed to that applied over a fat emulsion,
where binder is observed to bleed out from the paint film.
Reconstructions cannot tell us what choice Rubens actually made. They do show that
streaky imprimaturas can be created with a range of materials, both aqueous and oilcontaining. Earlier in this chapter, two types of imprimaturas were described as having
been seen in Rubens’s sketches. In the first type, streaks were cut off by following brush
strokes coming from a different angle, suggesting a medium that does not dry
immediately (Figs 15.1, 15.2). Reconstructions show that this effect can be created with
both (diluted) drying oil and with emulsions. Imprimaturas with overlapping strokes, the
second type of imprimatura (Figs. 15.3, 15.4) however, are difficult to create using drying
oil or fat emulsions, on account of their long drying time. Lean emulsions lend themselves
better to this purpose and are therefore more likely to have been used in these particular
cases.
It is conceivable that various binding media have been found in earlier instrumental
analysis because Rubens at different times used different binding media for his
imprimaturas. The variety in stroke characteristics in his sketches and paintings supports
this assumption. Increased transparency as a result of ageing of oil imprimatura binders
may even have emphasized these visual differences. However we may wonder at the
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importance of the visual differences noted in the characteristics of imprimaturas in
different paintings. Would the fact that in some cases strokes overlap while in other cases
they cut through each other have motivated Rubens’s choice for particular binding media?
This does not seem to be at all certain, because the overall effect of both types of
imprimatura is very similar.
It seems more likely that Rubens could have been interested in the influence of each of
these media on the painting process. As noted in these reconstructions, imprimatura
binders influence the gloss of subsequent paint layers, the effect of the spreading of the
paint and the appearance of oil haloes. Rubens’s oeuvre gives evidence of his thorough
knowledge of painting materials and his virtuosity in their application. There can be no
doubt that an artist like Rubens understood the different advantages and drawbacks of
paint binders, adjusting his materials to artistic demands while taking into account their
practical implications.
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Figure 16.1
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Reconstructions of animal glue size layers, the topic of Chapter 11.

Priming is a colour laid on the cloth, &c. previous to those which are
to form the picture
Compendium 1808.1

While the 1808 Compendium makes the preparation of supports for painting sound
simple, this dissertation has demonstrated that preparatory layers are more than a simple
layer of colour, and that there is much to learn about their nature from historical recipes.
The choice in materials, the layer build-up, ground colour, ground absorbency, the
questions who applied the grounds and how grounds influenced painting technique in
subsequent layers; these are all aspects that need to be studied for a good understanding
of the subject. And a thorough understanding is indeed required in order to answer
important questions relating to both painting technique and paint degradation. This has
been shown in the case studies presented.

16.1 The approach: recipe analysis, reconstructions, comparison with
paintings
The approach that was followed in this thesis rested on three pillars: recipe analysis,
reconstruction, and comparison between recipes and actual paintings. Employed in
combination, these methods have led to a significant increase in our understanding of
preparatory layer technique and possible mechanisms of their degradation.
Chapters 8 to 15 developed potential avenues of research applying this methodology.
Recipes were analysed, reconstructed and compared to actual paintings in order to
answer questions regarding subjects such as the role of commercial manufacturers, the
stability of the preparatory system, flour paste and starch paste size layers and grounds,
the quality of lead white employed in ground layers and imprimatura binders.
A second intention in writing this thesis was to create a body of knowledge that can be
consulted in order to learn more about the material composition and the degradation of
paintings dating from a long time period and large geographical area. This has resulted in
Chapters 5 to 7 of Part I, which together form a detailed overview of the recipe texts and
can be used as a reference tool about the materials, layer build-up and application
methods of preparatory layers in North West Europe. It anticipated that this overview will
be of unique value both for the conservation field and the field of (technical) art history.

1

Compendium 1808: 67
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16.2.1 Recipes for preparatory layers: from a fragmented image to continuity
The systematic description and analysis of the contents of the collected recipes has
resulted in an increased level of understanding about trends and developments of
preparatory layers, has provided a broader geographical and chronological context, has
led to insights into the differences between the preparatory systems advised for the
different supports and has resulted in a better understanding of developments in the
characteristics of preparatory layers, such as ground colour. Through the wide scope of
this investigation, a connection has been established between the results of previous
studies that focused on shorter time periods or smaller geographical areas. This
dissertation has placed such studies in a wider context.
Investigating individual recipes and ingredients in the context of a large collection of
recipes led to an improved insight into their nature. This is well illustrated with the
example of ‘Spanish white’. By comparing descriptions of ‘Spanish white’ in different
recipes, it was demonstrated that, while this term often refers to calcium carbonate, it
was also used for a calcium carbonate that had undergone a specific treatment, and for
bismuth white or a white clay (see Chapter 6). As all these materials have different
chemical compositions, such information is very important, both for investigations into
the chemistry and degradation of preparatory layers and for investigations that aim to
understand artists’ procedures and motives. In Chapter 13, the often complicated and
confusing history of lead white terminology was clarified. The fact that the term Venetian
lead white was synonymous in seventeenth and eighteenth century sources with a high
quality lead white, while in nineteenth century sources the same name was used for low
quality lead white with extenders added, underscores the importance of investigating
descriptions of materials from a long time period, before drawing conclusions about
individual recipes.
Bar graphs played an important role throughout the text, providing visual summaries of
trends and chronological developments. They were very important for example in
analysing the ground colours described in the recipes. By employing bar graphs, patterns
emerged and could be followed throughout time. The introduction of bar graphs may
even be called crucial for the success of the recipe analyses, as they provided the means
to obtain an overview over such a sizable number of recipes.2
16.2.2 Reconstructions for the interpretation of recipes and for comparisons with actual
paintings
Reconstructions of historical recipes were highly important in this dissertation. They cted
as a bridge between written texts and phenomena observed in actual paintings. Such
bridges proved to be needed. Visual observations and instrumental analysis are
necessarily limited to the finished, aged and degraded painting and the influence of
specific layers on the material quality or on paint handling often remains hidden, as do the
pathways of a painting’s degradation. Whereas historical recipe texts provide information
2

As discussed also in the introduction, a certain level of standardisation was unavoidable for these bar graphs
to remain understandable. Therefore, they should not be studied in isolation but in their context inside
chapters that examine the nature, quality and preparation of the layers.
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about the characteristics of the freshly produced painting, they are at times difficult to
connect to the aged painting without experiencing the actual effects of the processes
described. This was demonstrated, for example, in the study on size layers. Historical
recipes paid attention frequently to size layers, while these layers hardly receive attention
in paintings investigations, due to their unobtrusive nature. As a result, knowledge about
the role of size layers in the layer build-up remained limited to hypotheses, based on
historical comments and general knowledge about the nature of modern glues.
Reconstructions were able to fill this lacuna. Analysis of the recipe collection revealed
important information about the historical preparation and application of animal glue and
of flour or starch based size layers, recipes provided sufficient information to allow for
reconstructions with historically appropriate materials, and reconstructions demonstrated
which properties were important for the use of these materials as size layers.
Some of these reconstructions led to surprising conclusions. For instance, they
demonstrated that – contrary to expectations – a poor glue quality (alum tawed goat’s
skin glue) is actually a very good choice for a size layer. The fact that a visual relationship
was found between pinholes in reconstructions of animal glue size layers and pinholes in a
painting by Vincent van Gogh, demonstrated how reconstructions can inform us on
plausible causes for defects observed in actual paintings.
Reconstructions of flour paste or starch paste size layers (and ground layers), provided
insight into the properties and visual characteristics of this other type of size layer. Starch
and flour paste were regularly advised in historical recipes, but are found only rarely in
painting analyses. Cross sections of the reconstructions demonstrate that flour paste and
starch paste grounds are visually very similar to other size and ground materials used in
historical paintings. By comparing actual ground samples with these reference samples,
future researchers can be alerted to the possibility that such pastes may be present.
Two other reconstruction studies, of lead white cleaning and decanting methods and of
streaky imprimatura binders, demonstrated how reconstructions can complement and
help explain the results of instrumental analysis.
Lead white cleaning and decanting reconstructions (Chapter 14) were executed in relation
to recent research into the role that this pigment plays in the saponification and
degradation of oil paint layers. Reconstructions demonstrated that not only lead white
washing, but also decanting procedures described in historical recipes influence the
chemical composition of the pigment, more precisely the balance between neutral and
basic lead carbonate. Since the reactivity of both grades of lead white differs, the
reconstructions showed that lead white purification methods co-determine the stability of
the pigment in oil, i. e. it’s tendency to saponify. For preparatory layers, a lower grade of
lead white was sometimes selected, as described in a number of recipes (see Paragraph
13.8) and found in Vermeer’s The art of painting. This may be a factor in explaining the
high degree of saponification of some lead white containing preparatory layers.
Due to their thinness, streaky imprimaturas are difficult to sample and analyse. While
some prior studies included binder analysis of the imprimatura layer, the fact that recent
investigations reveal that paint binder components are mobile even in aged paintings,
limits the possibility for the positive identification of the binder of such thin layers.
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Reconstructions provide another approach, which proved to be helpful in testing the
plausibility of the different hypotheses of earlier researchers about the nature of
imprimatura binders. In Chapter 15, the working properties of several binders were
investigated in order to find out if they could actually be used to prepare thin, streaky
layers on a chalk and glue ground. These reconstructions demonstrated that certain
binders are very unlikely candidates for streaky imprimaturas, narrowing down the list of
possibilities.
While Chapters 11 to 15 proved the value of reconstructions in creating an improved
understanding of painting technique and paint degradation, this dissertation has in
addition demonstrated how reconstructions may be employed to interpret details in the
recipes themselves. This is exemplified for instance with the animal glue consistency tests,
regularly described in historical recipes, and employed in Chapter 11 to decide glue
concentration for size layer reconstructions. Reconstructions demonstrated why
consistency was particularly important during the application stage. It was shown to
influence both application method, glue absorbance into the support and the amount of
glue that was needed for a sizing layer. Through reconstructions, the effectiveness of the
historical testing methods was shown.
Throughout Part II, attention was paid to a careful selection of raw materials for
reconstructions. As the reconstructions produced for this dissertation serve as a bridge
between the historical recipes and actual paintings, direct comparisons needed to be
possible. For this reason, it was very important to perform investigations into the
historical properties of materials such as lead white, animal skins employed for glue
extraction, historical flour or linseed oil cultivars. In particular Chapter 12, which contains
a very detailed description of the steps taken to ensure appropriate materials, exemplifies
how an investigation into appropriate materials may evolve. By working with traditional
materials, modern chemicals were excluded, such as flow agents, chemical bleaching
agents and fungicides. In addition, preparation protocols designed after a thorough
analysis of seventeenth to nineteenth century recipes, were shown to differ from modern
preparation methods in details that influence the chemical composition of the ingredient.
It is evident that exact copies cannot be created of the systems that were employed
during certain time periods. Only approximations are possible. In all cases, compromises
were unavoidable, and conclusions were adapted due to these compromises.
Nevertheless, investigations executed to find historically appropriate materials, such as
alum tawed goat’s leather (Chapter 11), and to determine how such materials were
prepared and employed according to historical methods, did bring the results closer to
historical practice. These efforts have been proven worthwhile as they resulted in insights
into historical painting practice that could not have been obtained using materials which
have undergone modern processing.
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16.2 Authors’ intentions and artists’ motives
Recipes have shown themselves to be a rich source of information. They are much more
than lists of ingredients and procedure descriptions. Authors often included explanations
of their reasons to advise certain materials or techniques, or to advise against the use of
others. Analysis of the sources has demonstrated how their personal experience and their
position in society influenced the importance authors attached to certain arguments, and
how these factors had a reflection upon the character of the advice given to the readers of
recipe books.
16.2.1 The character of the source and its influence on the type of advice provided
Investigations of those sources that provide in-depth information on the decision
processes involved in selecting a ground, demonstrated that considerations of a very
different nature steered the advice of the authors. While some authors focused on art
theoretical considerations, others concentrated on the features of the fresh materials and
their influence on the working properties and visual characteristics of the fresh painting. 3
And the properties of the aged materials also carried weight. In addition, availability and
costs of materials were mentioned in historical sources as factors that co-determined the
choice of preparatory system. The influence of material costs was clear in recipes in the
De Mayerne manuscript (1620-44) and those provided by Bouvier (1827),4 attention to
costs was also evident in the Winsor & Newton Archive (nineteenth century), where
reference was made to the use of left-overs and lower quality products for certain
applications that were less crucial, such as sizing the reverse sides of millboard supports.5
Which category of motivation carried most weight, depended on the character of the
source, which itself expressed the personality, education and and environment of the
author.
The role of art theory in guiding decisions regarding painting practice, was noticeable in
particular in the context of books published under the influence of French Academic
thinking, (e.g. those by Félibien, De Piles, Dupuy du Grez). There, practice was closely
linked to art theory or art history. This was evident not only in the order of the chapters,
but also within the instructions themselves. De Piles (1673, 1684) first described the
nature of painting, provided instructions on proportions and discussed colour theory,
before focusing on painting utensils, materials and layer build-up. He described the merits
of white grounds in the context of the examples of the ‘great colourists of the past’, and
not only offered a historical perspective, but also incorporated scientific insights from the
field of optics in his explanation of their effects.6 Dupuy du Grez (1699) combined optics,
colour theory, art history, geometry and descriptions of painting practice in his treatise,
quoting from well-known authors like Vasari, Lomazzo and Vitruvius.

3

See for example the recipes of Beale (1677, 1681), Beurs (1692), Sully (1809-71, 1873), Ellis (1883).
De Mayerne (1620-44: 98v) introduces a first ground layer of ochre as a means to ‘save’ (‘espargner’);
Bouvier (1827: 567-70) writes that a thick ground is very expensive.
5
W&N notebook ‘A relic of Old times 1833 P.01’, 183?-1876: REP029L15.
6
De Piles, comments to translation of Du Fresnoy 1673: 215-6. In his own treatise, De Piles (1684: 126-131)
also discusses ground colour from a historical perspective, relating it to the methods employed by Titian and
Veronese.
4
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In some nineteenth century sources, theory and practice were also joined, and again, a
connection existed with art academies. For example, English painter Barry, in lectures read
at the Royal Academy in London (1848), discussed the colour for ground layers, but also
dealt with art history, design, composition, chiaroscuro and colour. Such marriages
between theory and practice reveal something about the position of the authors in
society, alternatively, the position they aimed for. While these authors did not hide the
fact that they would ‘get their hands dirty’, the way their publications were organised
emphasized the connection between such manual labour and intellectual efforts.
Practical instructions were dominant in the manuscripts written by De Mayerne (1620-44)
and Beale (1681), but also in the Winsor & Newton Archive (19th century). In these
examples, the practical nature is linked to the function of the books, as they can be
considered as observations made inside a painter’s studio, workshop notes or factory
workfloor instructions.
A practical orientation was also evident in books published for amateur audiences. In
particular books written for middle class amateur painters, of which Beurs (1692) is an
early example, had as their main purpose to help their readers to produce an attractive
looking, pleasing picture. Here, no or very few references were made to art theory or
history. Instructions often had the character of fixed formulae. Notwithstanding these
differences, however, comparison between recipes written for amateur painters and for
professional painters demonstrated that, although the tone may differ and the recipe may
be presented in a different context, the materials mentioned in the practical instructions
themselves, as well as the ground colours described, showed no significant differences.
Besides recipe books written for artists, the recipe collection includes a number of books
that were published for a very wide audience, such as encyclopaedias and dictionaries. In
this thesis, recipes from such sources were discussed next to recipes from specialized
books for artists and recipes from painters’ manuscripts. This comparison demonstrated
that sources for the general public tended to follow the same trends as those identified in
more specialized sources. Although sources for the general public were not at the
forefront of development, they generally described similar materials or ground colours as
appeared in the more specialized manuals or manuscripts. However, a higher degree of
repetition was evident in books for a the general public. For instance, the recipe of
Félibien (1676) for a double ground on canvas was continued for a long time in books for
wide audiences, while sources directed at artists were already describing different types
of materials. A study into the different editions and occurrences of Félibien’s recipe in this
thesis (See Paragraph 5.3.1) demonstrated that by investigating such repeated recipes in
the context of earlier and contemporary sources, a more balanced interpretation of
recurring and frequently repeated recipes can be provided.
16.2.2 Recipes as a source of information about artists’ intentions and fears
Chapter 10 demonstrated that the role of preparatory layers in determining the ageing
and degradation of paintings was a recurring issue. It proved very important to investigate
author considerations about ageing and degradation, as authors took such considerations
as a starting point for their advice to employ certain materials in preparatory layers. As a
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result, certain trends in the use of painting materials and paintings methods could not
have been understood without looking at authors’ worries about untimely degradation of
their preparatory layers. For example, the presence of materials such as plasticizers was
motivated through concerns about brittleness, and absorbent grounds were discussed in
relation to the much-feared yellowing of the paint layers as a result of darkening of the oil
binder. Worries about degradation also influenced the relation between artists and
commercial manufacturers.
Layer thickness is a complicated issue. It was discussed historically as a factor influencing
the degradation of oil paintings. However it was related not only to its effect on
degradation due to flaking, but also to its effect on the aesthetic qualities of a painting.
Artists needed to find a balance. Thickly applied layers were described as leading to
delamination, in particular for flexible supports like canvas. But as a thin ground does not
fill the canvas interstices as much as a thick ground, and therefore a thin layer could result
in a disturbingly visible canvas weave. A number of authors related the decision whether a
texture was considered acceptable to the subject and to the scale of the painting, and also
to the viewing distance (see Chapter 7). They advised different preparatory layer
thicknesses, depending on the nature of the painting.
This discussion about authors’ descriptions of the choice in layer thickness demonstrates,
that the relation between an artist and his ground was not without difficulty. A voice was
given to the dual relationship between artists and grounds by Félibien (1676), who wrote:
‘if one would not prime canvases and would paint straight on top, the colours would be
better and would remain more beautiful…’.7 Nevertheless Félibien considered a
preparatory system unavoidable and provided recipes.
While Vibert (1892) described the ideal ground as flexible, supportive and ‘equal to the
occasion’ like a good servant,8 this dissertation demonstrated that in real life, the perfect
ground was very difficult to achieve. Artists needed to choose between materials and
techniques that all had their downsides. Materials were not as malleable and subservient
as they wished them to be. Choices were complicated further by the context of the
preparatory system: preparatory layers were only one step of the whole layer build-up of
a painting and all layers needed to be compatible. The character of the preparatory
system not only influenced later stages of painting but also had its effect on the ageing
characteristics of the painting as a whole.
When looking at different trends in the chronology of preparatory layers with an
awareness of this struggle, many recipes turn out to have a second, deeper level of
meaning, as instructions may often be seen as attempts to gain control over both painting
procedures and over the ageing of paintings.
How difficulties motivated changes in painting technique, and how these changes would
subsequently result in new challenges or struggles, was demonstrated very well in the
instructions for absorbent grounds. Absorbent grounds were praised for their ability to
draw out some of the oil binder from the paint layers. This was considered a positive
characteristic, as authors feared that excess oil would lead to darkening of the colours. But
7
8

Félibien 1676: 407-8
Vibert 1892: 96-8.
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absorbent grounds led to a challenge, because they had an important drawback: their
absorbing qualities hindered paint application: paints lost their fluidity on an absorbent
ground (see Paragraph 7.4). To solve this issue, solutions were presented, but each
solution had negative consequences as well: the binder of subsequent layers could be
thinned with turpentine oil, but painters were warned that this could result in
underbound paints and matt surfaces (see Paragraph 10.4.4); the ground could be covered
with an isolation layer that lowered its absorption, but authors feared that the lowered
absorbency would have a much lessened positive effect on long-term colour stability (see
Paragraph 10.4.5).
This sequence illustrates the fact that a change in materials or techniques would not
necessarily lead to a solution of a problem, but could even be the beginning of a new
challenge. Struggles with materials were present throughout the period and did not cease
to exist as new techniques or materials were introduced. Notwithstanding this fact,
sources do provide evidence of a never-ceasing belief that a perfect ground would
eventually be found in new materials and procedures. Faith in possibilities for
improvement, in particular resulting from scientific advances and mechanical inventions,
was in clear evidence in for example the late nineteenth century articles in the Technische
Mitteilungen and also spoke from Church’s (1890) and Vibert’s (1892) manuals.

16.3

Recommendations for further research

The comprehensive overview of recipes for preparatory layers for oil painting in North
West Europe that has been created for this dissertation, and the increased insight into the
function of these materials and layering in actual paintings, forms a good starting point for
further research into this subject. Such further research can expand our knowledge in
different directions by studying different categories of data and by employing and
combining different investigative methods.
First of all, it is recommended to expand the geographical area and time period studied
through systematic and broad-based recipe research. Clarke’s (2001) overview of
Medieval recipe books showed, that libraries and archives throughout Europe contain
manuscripts that have not yet been fully disclosed and transcribed.9 At present it is not
known whether investigation of these – and other – early manuscripts will lead to the
discovery of more recipes for preparatory layers. However because of the scarcity of pre1550 recipes, in particular from North European countries, any new discoveries would
institute an exciting addition to what is now known about preparatory layers for early (oil)
painting.
The references to selected South European sources throughout the text of this thesis
demonstrated, that North European writers were influenced by South European
9

Preparations are under way for the online publication of a large recipe database with Medieval paint recipes,
in cooperation with the Max Planck Institute for the History of Science in Berlin. Oral communication Sylvie
Neven, June 16, 2014 at the Interim Meeting and Sixth Symposium of the ICOM-CC Working Group Art
Technological Source Research, 1-17 June 2014, Rijksmuseum, Amsterdam.
See also the website of the Max Planck Institute for the History of Science: http://www.mpiwgberlin.mpg.de/en/research/projects/FGDupre_Written_Tran, accessed 21-6-2014.
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colleagues and vice versa. Research with a similar comprehensive scope such as has been
employed here, but gathering and investigating South European recipes, will reveal more
about the connections between the authors of recipes for preparatory layers in North
West and South Europe.
This dissertation focused primarily on recipes and on practical instructions for the
application and use of materials for preparatory layers. This category of sources was
selected as it provides detailed information on preparation and application, while also
revealing indications of artists’ motives. Now that it study has resulted in a comprehensive
overview of such recipes, a research line that deserves to be developed in the future is the
integration of the results of this dissertation with research that investigates other types of
historical sources, such as artists’ inventories. This would lead to an improved insight into
the meaning of the recipes studied in this thesis and would also provide further
information on their relevance for actual painting practice. Research into such inventories
may disclose more facts about the size and scope of artists’ libraries and will potentially
lead to a better understanding of the role of instruction books in the education of artists
from the seventeenth century onward. The small pilot study of book auction catalogues
that was included in the present investigation, provided an example of the potential
yield.10 Linking the outcomes of this thesis with research into local differences in the
education system of artists and their status in society, as well as to studies into the
development of a public of interested dilletanti, would provide a wider and more
integrated context for the recipes.
While archival research of inventories may uncover more information about the function
of recipe books, other types of historical and archival sources can also increase our insight
into the context of recipe books. Economical, historical or geographical developments will
have had an influence on the materials employed in preparatory layers. This topic has not
yet received focused attention, although a good start was made with a conference on
routes for the trade in artists’ materials before 1700 (Kirby et al. 2010). Research into the
influence of trade routes, trade embargoes, wars, epidemics, etc., on the availability of
materials and recipe books, may help explain some of the characteristics of the recipe
collection and may assist in creating an improved understanding of the actual use of
materials in preparatory layers.
An additional focus in archival research could be on the importance of the location of
artists. A number of authors of recipe books referred to the fact that they were writing for
artists who were not able to purchase their supports ready-primed because they lived
outside the large cities or who could not attend art academies for the same reason (see
Chapter 2 and Appendix 2). The question how developments in transportation and
mobility influenced the education of artists, is very relevant.
A third direction that could be developed further, is the comparison between written
recipes and actual paintings. More systematic and extensive comparions would provide
10

Unfortunately previous research into the inventories of Dutch seventeenth century artists by Bredius (191522) focused mainly on paintings and artists’ materials and only partially transcribed the book titles mentioned
in the original archives. See for other examples where archival research was included to support investigations
into the practices of individual painters, for instance by Goldberg (1998) or Heydenreich (2007b).
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evidence for (or against) the link between both11 and would also raise our level of
understanding of the original appearance and degradation of historical paintings. While
the reconstruction-based studies in this thesis made connections with actual painting
practice, a systematic comparison between developments and trends noted in the recipes
and similar trends in actual painting practice was not yet possible on the basis of present
knowledge. The fact that this dissertation showed how reconstructions can be used to
increase our level of understanding of phenomena encountered in actual paintings, does
demonstrate that such comparisons are extremely interesting and worthwhile. An
example of an area where further studies are needed is the research into flour paste and
starch in preparatory layers. The present investigation broadened the time period and
geographical scope where such materials were recommended for use and provided a
strong argument that their presence should be investigated as part of the standard
instrumental analysis protocol employed for preparatory layers. But only when in future
investigations the presence of flour or starch in preparatory layers is investigated, will it
become possible to answer the question whether starch and flour paste were indeed part
of the toolbox of seventeenth and eighteenth century primers, as the documentary
evidence suggests.
If systematic comparisons between historical recipes and results of instrumental analysis
of actual paintings are to be executed, future research into the topic of ground colour
would benefit from the development of international protocols for ground colour names,
and the use of a standard colour chart. At present, a systematic comparison between
different studies of paintings is hampered strongly by the individuality in colour
descriptions, where the ‘beige’ of one researcher may be similar to another researcher’s
‘light brown’.
Continued monitoring of naturally ageing reconstructions will no doubt provide important
information regarding the stability of historically used preparatory systems. It is expected
to lead to a better understanding of the chemical stability of, for instance, ‘low quality’
materials, e.g. unrefined lead white, and of the visual and chemical characteristics of aged
flour paste grounds. Because all preparation steps and the character of the materials
employed for the reconstructions produced for this dissertation are well documented,
these reconstructions will be valuable in studies that investigate the degradation
mechanisms that are thought to influence the ageing of actual paintings, such as lead soap
formation, the mobility of paint components and transparency issues.

16.3.1 A final word
There are numerous areas in which the methodology that has been employed for this
dissertation could enlighten, complement or extend other research avenues. Besides the
research lines specified above, a similar approach could be suitable for a large number of
topics relating to artists’ technique and paint degradation. If this dissertation can play a
role as a model for research into to other topics, it has served its purpose well.

11

Systematic comparisons of recipes and actual paintings will furthermore provide an additional means to
investigate the hypothesis that practice preceded decriptions of painting methods in manuals. See for instance
Smith 2010: 48, who refers to this hypothesis.
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If, in addition, paintings conservators and other researchers can employ its results in their
search for an explanation of the state of preservation of paintings, a second goal has been
achieved. It is hoped that the information that has now become available through this
dissertation, including the results of experiments and the increased insights into artists’
motives, will be employed to support this search. The availability of the full text of all
recipes quoted in this thesis on CD will assist these future investigations.
A detailed understanding of the materials that may be present in the preparatory system
stands at the basis of insight into the chemical and physical characteristics of these layers.
As these chemical and physical characteristics determine the response of the preparatory
system to environmental changes and to conservation treatments, a response that
influences the longevity of the painting as a whole, increased knowledge of preparatory
system composition is an important step towards better informed conservation protocols,
that ensure a longer future for the paintings that we all care for. And this is the ultimate
goal that this investigation hopes to have brought somewhat closer.

To conclude this dissertation, it seems fitting to return to Mrs. Merrifield, who provided
the first quote in this thesis. Her words were borrowed to introduce the relevance of the
subject of preparatory layers in Chapter 1. More than one-and-a-half century ago, this
remarkable woman was already walking the path that was taken for this dissertation; she
was combining recipe research with chemical experiments, trying to understand
phenomena observed in actual paintings. In the preface to her Medieval and Renaissance
treatises on the arts of painting (1849), Mrs. Merrifield addressed her readers with a
simple wish, that perfectly expresses my sentiments now that I am bringing this
dissertation to a conclusion:
I indulge the hope that my labours … may be found useful,
and not altogether uninteresting.12

Amsterdam, February 2014

12

Merrifield 1849 (1999): cccxi.
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This dissertation focuses on historical recipes for preparatory layers for oil painting in
North West Europe during the period 1550-1900. It is a study of a large collection of
recipes through a long time period, by analysis of recipe texts and their context, by recipebased reconstructions and by comparison of these reconstructions with actual paintings. It
has been undertaken to create a more comprehensive and broad-based understanding of
the materials that were employed in preparatory layers and of their function.
Knowledge of the materials employed in preparatory layers is important both for better
informed conservation and restoration strategies as well as for art technological
investigations. Discussions in historical sources that reveal painters’ motives for employing
certain materials furthermore teach us about their thinking process, the aesthetic values
painters aimed for and it places the materials within a broader theoretical context.
Although earlier researchers have employed recipe research in investigations of
preparatory layers for oil paintings, they focused on smaller geographical areas, shorter
periods or the techniques employed by individual artists. Furthermore, a number of these
studies have relied only on a relatively small group of well known, easily available written
sources.
The recipe collection established for this research contains some 700 quotes from
published artists’ manuals and other recipe books, as well as from a selection of
manuscripts from within the period. The heart of the recipe collection consists of
sixteenth to nineteenth century recipes from Denmark, Germany, The Netherlands, the
United Kingdom and France. The recipe collection also includes a number of pre-1550
recipes and selected recipes from Italian, Spanish and American sources, all added to
provide a context for the North West European recipes. The year 1550 was chosen as
starting date, since too little information from historical recipe books and manuscripts is
available from before that date to allow for a recipe-based approach. The year 1900 has
been taken as an endpoint, as the introduction of new synthetic materials that already
started in the late nineteenth century, is considered to be a new episode in the history of
preparatory layers.
Through its wide scope, this thesis has been able to lay the landscape for preparatory
layers in North West Europe. It has been able to connect the results of previous studies.
By adding a large number of recipes that hitherto were not included in research on
painting technique, by executing reconstructions to investigate the working properties
and ageing characteristics of groups of materials employed in preparatory layers and by
making the full text of the historical recipes available to future researchers, this
dissertation has taken an important step that significantly increases our understanding of
the materials and techniques employed for preparatory layers and has opened up a
collection of historical recipes that will help future research develop more insight into the
subject.
It is in this dissertation that reconstructions based on such a large collection of wide
ranging recipes have been applied to the subject of preparatory layers for the first time in
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a systematic manner and with historically appropriate materials. In the case of
preparatory layers, (partially) hidden from view in the finished object, reconstructions are
of particular importance as they allow for insights into the role of these layers during the
creation of the painting and they inform us of their influence on the final paintings.
Efforts to locate materials that resemble historically available materials in their
composition, morphology and degree of purity, allow for conclusions that can inform
scientific analysis. Continued monitoring of reconstructions while they undergo natural
ageing, will in the future allow for conclusions regarding the long-term stability of
materials similar to those employed in actual paintings.
The dissertation consists of an introduction to the subject, which includes a description of
previous research and introduces the central research topic, of two main parts, Part I and
Part II, and of general conclusions.
In Part I, the recipe collection is described and the recipe texts are analysed.
Part I commences with Chapter 2, which provides a detailed overview of the size of the
recipe collection, the scope of the recipe books and discusses the role of copies,
translations and later editions. By investigating the paratext of the recipe books, the style
and level of detail of the recipes, the intention of the authors as revealed in introductions
and in the scope of the books, information can be found about their intended audiences.
Chapter 2 reports on a pilot study that investigates the presence of recipe books in
published artists archives and their occurrence in seventeenth and eighteenth century
book auction catalogues of book in artists’ libraries.
Chapter 3 focuses on the terminology employed for the different layers that together
build the preparatory system and places these terms in a historical context. Terminology
has developed throughout history. Name changes have occurred and the interpretation of
certain terms is not straightforward. Chapter 3 includes a comparison of terms used
historically for preparatory layers in English, Dutch, German and French, as well as a
general description of the functions of each of the layers within the preparatory system.
Chapter 4 provides an overview of developments in ground preparation within the period
directly preceding 1550 and serves as an introduction to the main period. Inevitable,
because very few recipes from before 1550 have survived, this chapter is based mainly on
paintings investigations by earlier researchers. Such earlier research has tended to focus
on time periods and areas during which important art historical developments took place.
Therefore, attention is not equally divided throughout the period.
Chapter 5 analyses the chronology of preparatory layers for easel paintings within the
period 1550-1900. It is subdivided into sections that deal with the materials and layer
build-up advised for different supports (panel, canvas, copper, stone, board and paper). By
discussing materials and layer build-up in chronological order, and by ordering recipes in
graphs that contain their most important characteristics, patterns and trends are found
and followed through time. A final section of Chapter 5 examines differences between the
preparatory systems advised for the different supports.
Chapter 6 focuses on the materials described for use in preparatory layers in historical
recipes. It provides recipes for the preparation of binders mentioned in Chapter 5.
Information on pigments and fillers focuses on the use of these materials inside
preparatory layers. Some materials advised for use in preparatory layers have carried
different names throughout the period investigated. This necessitates a thorough
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investigation into terminology, for instance for the meaning of the terms ‘bole’ and
‘turpentine’. The tables accompanying this chapter document the period during which
materials are mentioned for use in preparatory layers.
Chapter 7 describes the application and texture of preparatory layers as discussed in
historical sources. Application and smoothing both influence the visual characteristics of
preparatory layers, and historical recipes form a unique source of information on the
motivation to employ certain methods as well as the exact procedures followed. This
chapter also discusses the consistency of the different layers, layer thickness and the
preparation of the primed support for painting.
Chapter 8 analyses comments regarding ground colour and investigates developments in
ground colour described in the recipes. It starts with a discussion of general trends in
ground colour, which are examined in bar graphs that provide representations of ground
colours throughout the period. Some historical authors discuss ground colour in the
context of the materials employed by the ‘Old Masters’. Such historical awareness is
present as early as the seventeenth century, and is often focused on the supposed use of
white grounds by Titian. Chapter 8 investigates whether there are indications that ground
colour is related to the subject of a painting. Comments regarding the influence of ground
colour on the colour strength of the paints applied on top, appear throughout the period.
Chapter 9 addresses the role of commercial suppliers of prepared supports. Historical
recipes books throughout the period regularly refer to the availability of commercially
primed supports. Discussions on commercially primed supports centre on concerns with
their quality and on the fact that commercially primed supports must age before use. The
recipes from the Winsor & Newton archive manuscripts provide unique insights into the
workfloor practices of a nineteenth century colourman. The growing availability of
commercially primed supports results in recipes for the modification of shop-purchased
canvas. Such recipes only appear in the nineteenth century. Although references to the
availability of commercially primed canvas confirm that the role of commercial primers is
very important in the nineteenth century, this does not lead to complete standardization.
Chapter 10 focuses on the influence of preparatory layers on the long-term stability of
paintings. Comments by historical authors about the stability of preparatory layer
materials offer unique insight into the motives that guide artists in their choice of
materials. Some authors discuss the influence of specific pigments or of the addition of
siccatives on the degradation of paintings. However the influence of ground colour and
ground absorbency attract most attention throughout the period. While Chapter 5
demonstrates that relatively saturated, oil-bound grounds played an important role from
the sixteenth to the nineteenth century, most discussions about ground absorbency focus
on ‘absorbent grounds’, aqueous or emulsion-bound grounds that are supposed to soak
up excess oil from the paints applied on top and thus to prevent a marked effect of
yellowed oil binder on the colours of the aged painting. To prevent the degradation of
paintings, some authors advise additives to the preparatory layers or the application of
protective layers for the reverse side of the painting.
While Part I of this thesis focuses on the recipe collection as a whole and investigates
recipes through textual analysis, Part II consists of a series of reconstruction case-studies
that demonstrate how the analysis of a large collection of historical recipes, used as a
basis for reconstructions, allows for investigations of questions that are difficult to
approach by other methods.
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The first study, Chapter 11, examines the characteristics of animal glue size layers. It
investigates the materials, preparation, function and application of size layers mentioned
in historical recipes, followed by reports on reconstructions of glue size layers, based on
these recipes. Reconstructions explore variations in raw materials, preparation and
application methods described in historical recipes. All glues are analysed to determine
their viscosity, Bloom value and pH.
Chapter 12 investigates the visual characteristics of flour paste or starch paste bound
layers within the preparatory system. Flour pastes and starch pastes are regularly
described for use in preparatory layers throughout the period, but are identified very
infrequently in painting investigations. Historical recipes often describe additions of
animal glue or oil to starch-containing layers. This complicates the interpretation of results
from instrumental analysis of starch containing preparatory layers. Investigations of the
presence of starch are usually initiated only when starch granules, characteristic for flour
or starch, are seen in cross sections. Reconstructions demonstrate that such starch
granules are no longer seen when starch or flour is heated with water, which is a method
described in historical recipes. Starch containing ground layers then have visual
characteristics similar to layers bound with oil or glue. Reconstructions allow for a better
understanding of the visual characteristics, physical and chemical properties of such
layers. Cross sections and polarised light microscopy images are included with this chapter
as reference tools.
Chapters 13 and 14 look at lead white quality and terminology and examine the role of
processing methods on lead white quality. Lead white plays an important role in
saponification processes that take place inside paint and ground layers, sometimes
resulting in the formation of surface crusts and protrusions. Lead white quality may
influence the reactivity of the pigment. Some historical recipes indicate that lower quality
lead whites can be allowed in preparatory layers. However, detailed knowledge of the
factors that determine lead white quality is lacking. By studying a large body of recipes,
Chapter 13 investigates lead white production methods, lead white terminology and
quality as presented in written sources from the 15th to the 19th century.
Historical recipes describe several refining methods to improve the quality of lead white,
most often by grinding or washing with water and/or vinegar. Processing methods also
include decanting (particle size separation based on gravitational sedimentation speed). In
low-quality lead whites, presumably such refinement methods are executed less carefully
or they are omitted. Chapter 14 reports on reconstructions of refinement methods using
‘historically appropriate’ materials and techniques and investigates the influence of
refinement methods on lead white composition.
Chapter 15 investigates binding media for streaky imprimaturas, such as used by Peter
Paul Rubens and other 17th-century Flemish artists. The binders used for these
imprimaturas remain uncertain, due to difficulties in sampling such thin layers for
instrumental analysis. Several binders have been suggested in modern conservation
literature. Reconstructions based on historical recipes compare and evaluate their working
properties. They help in ruling out some binders with working properties that do not lead
to convincing results. Reconstructions will be used to investigate the application of
immunodetection analysis of proteinaceous binding media, as it is hoped that in the
future immunodetection will be able to clarify some of the questions regarding the use of
streaky imprimatura binders.
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Chapter 16, the general conclusion, discusses the main findings and results of this thesis. It
reflects on the character of the sources and type of information provided, and the
relationship between writers, artists and the preparation of their supports.
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Unless otherwise stated, figures are prepared by the author. Every effort has been made
to identify copyright owners over the images reproduced in this thesis. Any omissions are
unintentional and will be gladly rectified.
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Collection of the Van Gogh Museum (Van Gogh Foundation), Amsterdam.
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Figure 11.7b Detail from background of Fig. 11.7a, showing pinholes.
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Figure 12.5
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Figure 12.6

Wholemeal flour as a binder for ground layers: bran results in an uneven
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Figure 12.7

Crack formation in ground layer made with seed starch and pipe clay
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Figure 12.8
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Figure 12.9
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Lead white flakes in a stack-process corrosion pot from the Schoonhoven
factory
Archive of Old-Holland Classic Colours, Driebergen, Netherlands.
Photograph: © HART Project, De Mayerne Programme, Amsterdam
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Figure 13.4
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Figure 14.5

Lead white and chalk with a drop of wine vinegar: gas bubbles have formed
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Figure 14.6a False-colour SEM backscattered electron image of paint made with lead
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Image: © Luc Megens, RCE
Figure 14.6b False-colour SEM backscattered electron image of paint made with lead
white and chalk, vinegar ground. Paint prepared with poppy oil.
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Figure 14.7a SEM-backscattered electron image of a cross section from paint made with
the most coarse part of the lead white: the deposit after decanting. Paint
prepared with poppy oil.
SEM-BSE image: © Luc Megens, RCE
Figure 14.7b SEM-backscattered electron image of a cross section from paint made with
decanted lead white (first decanting). Paint prepared with poppy oil.
SEM-BSE image: © Luc Megens, RCE
Figure 14.8

Diffractogram demonstrating the shift in balance between cerussite and
hydrocerussite caused by decanting
Diffractogram: © Luc Megens, RCE

Figure 15.1

P.P. Rubens, The triumph of Rome: the youthful emperor Constantine
honouring Rome (c. 1622-3)
Oil on panel, 54 x 69 cm (h x w). Inv. 837, Royal Picture Gallery Mauritshuis,
The Hague.
Photograph courtesy of the Royal Picture Gallery The Mauritshuis, The
Hague.

Figure 15.2

Detail of Figure 15.1
Photograph courtesy of the conservation studio of the Royal Picture Gallery
The Mauritshuis, The Hague

Figure 15.3

P.P. Rubens, The ascent to Calvary. The bearing of the cross (c. 1634)
Oil on panel, 104 x 78 cm (h x w). Inv. 1856, National Gallery of Denmark,
Copenhagen
Photograph © SMK Photo

Figure 15.4

Detail of Figure 15.3
Photograph © SMK Photo

Figure 15.5

Reconstruction of turpentine oil thinned oil imprimatura

Figure 15.6a Sample from reconstruction of imprimatura with goat’s skin glue, VIS
image.
Figure 15.6b Sample in Figure 15.6a, UV Image
Figure 15.7
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Air-bubbles in reconstruction of egg white imprimatura

Figure 15.8

Reconstruction of imprimatura bound with lean emulsion of egg and oil

Figure 16.1

Reconstructions of animal glue size layers
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