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Appendixx 1: analytical methods 

GasGas chromatography 

AA Perkin Elmer Autosystem GC was used, in splitless mode, with a flame 
ionisationn detector. The GC was fitted with a Restek Rtx-1 column: dimethyl 
polysiloxanee stationary phase, 30m length, film thickness 0.25 urn and internal 
diameterr 0.32um. Initial runs were made using a temperature programme starting 
att 130°C, held for 5 minutes, then increased at 4°/min to 275°, and held for a 
furtherr 5 minutes. Later runs were made using a programme starting at 50°C, held 
forr 0.5 minutes, then increased at 25°/min to 100°, and then at 6°/min to 280°, and 
heldd for 5 minutes. The second programme, with a lower starting temperature, was 
introducedd with a view to improving peak shape in the chromatograrns by solvent 
focussing.. In both cases, the injector temperature was 300°, and the detector 
temperaturee 325°. ljxL samples were generally injected. Processing of data, 
includingg integration to determine peak areas, was carried out using Turbochrom 
software. . 

Paintt and extract samples were derivatised for GC analysis either by 
hydrolysiss followed by methylation with diazomethane, or by transesterification 
usingg TMTFTH ((/n-trifluoromethylphenyl)trimethylammonium hydroxide). 

Diazomethanee derivatisation was carried out using a modification of the 
methodd of Mill s [1], as outlined in Chapter 7. The sample, in a tapered glass 
reactionn vial, is reacted overnight with 10 drops of a 10% solution of potassium 
hydroxidee in methanol. The reaction mixture is then acidified by the addition of 3 
dropss of distilled water and 2 drops concentrated hydrochloric acid. To the 
resultantt solution is added 25 drops of diethyl ether, a drop at a time, and the 
mixturee is shaken to extract fatty acids into the ether phase. After the phases have 
separated,, as much as possible of the upper, ether phase is transferred to a second, 
cleann vial using a pipette. To the original vial is added a further 6 drops of ether, 
andd the upper phase is transferred as before (without shaking the mixture). 
Methanoll  is added to the combined ether extract to give an approximate 
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concentrationn of 10% (1-2 drops), and the fatty acids in solution are methylated by 
bubblingg diazomethane through the solution. This is done until a yellow colour is 
visiblee (indicating an excess of the reagent). The diazomethane is generated 
accordingg to the method of Schlenk and Gellerman [2]. The methanol added to the 
etherr solution has a catalytic role, and is not the source of the methyl group in the 
methylationn reaction, this being derived from the diazomethane [2]. The resultant 
solution,, containing fatty acid methyl esters, is reduced to a concentration suitable 
forr analysis, and injected directly. Minor modifications to the above procedure 
weree made in some cases, depending on factors such as sample size. High purity 
(analyticall  grade) solvents were used for all reactions. 

Derivatisationn using TMTFTH was carried out by addition of a 5% solution 
off  the reagent in methanol to the sample in a tapered reaction vial (a 5% 
methanolicc solution of TMTFTH is available from Chrompack and TCI America, 
andd the reagent is also sold by Alltech as "MethPrep II") . The amount of reagent 
addedd depended on sample size - 10-20uL were typically used. After overnight 
reaction,, an aliquot of the reaction mixture was injected directly. If solid paint 
sampless were being analysed, the reaction vial was centrifuged prior to analysis, to 
removee pigment particles from suspension. 

Furtherr details of both derivatisation methods are given in Chapter 7. For 
quantitativee analysis, where possible, sample sizes and reagent volumes were 
selectedd such that the chromatographic responses were roughly equal for samples 
withinn a given experiment, to optimise the accuracy of quantitation [3, p. 457]. 

Forr each batch of samples analysed, a blank sample was also prepared -
consistingg of an empty vial subjected to the same procedure as the samples - and 
injectedd first, to check for the presence of background contaminants which might 
interferee with the analyses. For analysis requiring weighing of paint samples (see 
Chapterr 7), this was carried out using a Mettier H51AR balance, accurate to lOug. 

InfraredInfrared spectroscopy 

Infraredd spectra were obtained from extract samples cast from solutions in 
carbonn tetrachloride onto potassium bromide discs. A Bio Rad FTS-60A spectro-
meterr was used, and spectra were obtained through the main bench, scanning from 
4000-500cm"',, with 64 scans collected at 8cm"1 resolution. Data were collected 
usingg Win-IR software. 
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Forr methylation, the extract sample was redissolved in a mixture of diethyl 
etherr and methanol (10:1) and diazomethane was bubbled through the solution, 
generatedd as for the GC derivatisation method described above. 

SizeSize exclusion chromatography 

AA Perkin Elmer liquid chromatography system was used, with two Polymer 
Laboratoriess 300mm PLgel 5um MIXED-D columns (mixed bed columns 
designedd for molecular weight range 200-400,000) in series, and a Waters 410 
refractivee index detector, at a temperature of 30°C. Tetrahydrofuran (THF) was 
usedd as an eluent, at a flow rate of lmL/min. Dried residues of solvent extracts, 
correspondingg to approximately lmg material, were dissolved in THF to give a 
concentrationn of approximately 1%, and 20uL samples were injected. Data were 
processedd using Turbochrom and Turbogel software. 

AA calibration file was created using stearic acid (MW 284), triolein (MW 
884)) and a polystyrene standard (average MW 25,000). It should be noted that 
retentionn times in SEC are related to molecular size, and not directly to molecular 
weight,, and so comparison with standards of different molecular types gives only 
ann approximate idea of molecular weight distribution. 

LiquidLiquid chromatography mass spectrometry 

Liquidd chromatography was performed using a Hewlett Packard HP 1090 
binaryy pump system, with an Alltech Aquapore RP18 column and a Metachem 
Inertsill  ODS3 column in series. A water-acetonitrile system was used, at a flow 
ratee of lmL/min, starting with 90% water, with a linear gradient to 100% 
acetonitrilee over 50 minutes, and held for an additional 15 minutes, total run time 
655 minutes. Acetic acid was added to both solvents at 0.5%. The column 
temperaturee was 40°C. The liquid chromatograph was equipped with a Hewlett 
Packardd HP 79881A filter photometric detector, using a 210nm filter. Dried 
residuess of solvent extracts, corresponding to approximately lmg material, were 
separatedd by solid phase extraction into acetonitrile and methylene chloride 
fractionsfractions prior to analysis using CI8 disposable extraction columns (Alltech, Ultra-
Clean):: data described in Chapters 3 and 4 represent the acetonitrile fractions. 
Injectionss were made using a Rheodyne 7152 injection valve, equipped with a 
20uLL loop. 
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Thee LC was interfaced to a Micromass VG-Quattro II mass spectrometer 
viaa an APCI source, which was operated in positive ion mode at 130°C, with a 
probee temperature of 550°C. The corona discharge voltage was 3.8V and the cone 
voltagee 25V. Mass spectra were obtained from 100-1980amu, with a scan time of 
3.99 seconds. High purity nitrogen was used for sheath and drying gases, set to 
100L/hrr and 400L/hr, respectively. Data were processed using Masslynx software. 

DirectDirect temperature resolved mass spectrometry 

Driedd residues of solvent extracts were redissolved in a small amount of the 
solventt used for extraction (either acetone or ethanol), and a small amount was 
appliedd to the DTMS probe. The solvent was evaporated prior to insertion into the 
ionn source. Analysis was performed by a JEOL SX-102 double focussing mass 
spectrometer,, using the direct insertion probe equipped with a platinum/rhodium 
(9:1)) filament (lOOum diameter). Ions were generated by electron impact (16eV) in 
ann ionisation chamber kept at 180°C and were accelerated to 8kV. Mass spectra 
weree obtained from 20-1000amu, with a 1 second cycle time. The probe filament 
wass temperature programmed, increasing from room temperature to an end 
temperaturee of approximately 800°C, by increasing the current at a rate of 
0.5A/minute.. Total analysis time was approximately 2 minutes. Data were acquired 
usingg a JEOL MP-7000 data system. 
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