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Generall conclusion 

Whilee several factors involved in the stability and durability of paper have been 
investigatedd in the past, the issue of sizing was largely ignored. The present research, 
dedicatedd to investigating the role of gelatine in the longevity of paper, helped 
comprehendd the complexity of these factors and shed some light on the neglected, yet 
importantt aspect of sizing with gelatine in historical papermaking. The analytical tools 
usedd to characterise both the cellulose and the gelatine proved very well adapted to the 
studyy of the differently prepared model papers and the historic naturally aged samples. 
Thee method developed to dissolve the cellulose and the selected associated solvent were 
foundd appropriate for papers of diverse origin and composition, and were clearly the most 
suitablee among those tested. This was demonstrated in the precision of the results and in 
thee stability of the solutions of cellulose, as the solubilised polymer did not degrade with 
time. . 

Thee findings show that gelatine plays a significant role in the conservation of papers, 
whichh is more or less pronounced depending on whether the size contains alum. Gelatine 
iss shown to be beneficial by slowing the degradation rate of the cellulose upon aging. 
Althoughh this role is not always clearly demonstrated in the case of papers with low 
gelatinee content, it is substantial in those papers with high gelatine uptake, and those that 
containn alum in all the ranges of concentrations studied. This effect is thought to be due to 
thee preferential hydrolysis of the protein molecules over those of cellulose. 

Fromm the perspective of paper conservation and particularly its practical side, the 
outcomess of this study inevitably bring up new questions concerning conservation 
treatments,, and more specifically on the issue of sizing and resizing paper artefacts after a 
wett treatment such as washing or deacidifying. Despite the lack of information on how 
muchh gelatine and alum would dissolve in each particular case of an aged document, 
mainlyy because the life history and state of degradation of each one are usually unknown 
orr uncharacterised, it is undeniable that part of the gelatine of a sized paper remains 
solublee in water. This is accentuated when the gelatine is in a highly hydrolysed state, as 
partt of the protein becomes more soluble. As this is the case with very degraded papers, 
andd as the latter are often those artefacts that benefit the most from a washing treatment, 
wouldd it then be advisable to resize them with gelatine following the washing? 

Itt can be a difficult task to provide general advice relative to conservation practice, 
mostlyy because each artefact is unique, if not in its composition, then certainly in its 
conservationn history. If the assessment of the conservation state and the decision whether 
orr not to resize an object are of concern to the paper conservator, the findings of the 
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presentt research can help in the choice of the resizing material, as they provide detailed 
informationn on the effects of gelatine sizing. 

However,, such choices cannot be straightforward. For instance, whereas gelatine 
considerablyy helps in reducing the hydrolysis rate of cellulose, it does so at the expense of 
aa slightly larger discolouration rate. This study shows in particular that the macroscopic 
propertiess usually associated with a greater deterioration state of the paper, such as 
yellowingg and acidity for instance, do not necessarily relate directly to the molecular state 
off the polymer. 

However,, things must always be considered in their context. It must be kept in mind that 
thiss study was limited to gelatine, and that the potential benefits from using other 
polymers,, such as cellulose ethers, which are also currently used for resizing, could not be 
investigatedd in the time-frame of the present research. The aim of this research was to 
contributee to the knowledge of the materials historically used in papermaking, and of their 
behaviourr in time. However, in order to extrapolate with certainty the results obtained 
fromm the laboratory samples to real artefacts, more research must be carried out, in 
particularr in the area of accelerated aging. As a general observation, despite extensive 
research,, the usefulness of artificial aging methods in modelling natural aging is still an 
openn question. The issue is probably never to be resolved completely, as too many 
parameterss and phenomena that cannot be reproduced artificially are involved and 
contributee to natural aging. This issue summarises much of the difficulty that 
conservationn science faces when transferring the knowledge and applying the research to 
conservationn practice. 
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