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Curing and degradation reactions of oil paints exposed to environmental
pollutants (NO; and SOy) as studied by NIR-excited Raman spectrometry
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The curing and degradation of oil paint thin films exposed with air pollutant gas i.e. NOg and
SO, were investigated in terms of the functional goup level by NIR-excited fourier transform
Raman spectroscopy. It was shown that the actions of NO; gas and SOy gas for paint films were
clearly different between NOg and SOy for oil paints containing the inorganic and the organic

pigments.
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Fig. 1 The outline of oil paint films
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Fig. 2 Raman spectra of ZnO White and TiO; White
of the usual condition

(a) ZnO White, (b) TiOs White

Table 1 Probable assignment of the bands in Fig. 1"

Wavenumber/cm ' Assignment
3008 C-H stretching of -CH=CH- group
2960 C-H asymmetric stretching of -CHs group
2930 C-H asymmetric stretching of -CHy group
2892 C-H symmetric stretching of -CHs group
2873 C-H stretching of -CHs group
2851 C-H symmetric stretching of -CHs group
1745 C=O0 stretching of esters
1660 C=C stretching of ¢is-CHR=CHR’ group
1457 CHs/CH; bending
1445 -CHj; degeneracy bending, -CHy scissoring
1439 -CHg bending
1300 -CHp twisting
1265 C-H bending of ¢is-CH=CH- group
1072 C-O stretching
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Fig. 3 The behavior of the intensities of the various bans of ZnO White films with

respect to the air exposed time
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Fig. 4 Raman spectra of Vermilion Hue and Pure
Red of the usual condition

(a) Vermilion Hue, (b) Pure Red
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Table 2 Probable assignment of the bands in
Vermilion Hue”

1

Wavenumber/cm Assignment

1660 C=C stretching of ¢is-CHR=CHR’ group
C=C stretching of benzene ring

1600 N=N stretching of -N=N- group

1533 amide II of -CONH- group

1486 degeneracy stretching of -CH; group

stretching of benzene ring vio

C-H symmetric stretching of -CHj; group
1398 C-H symmetric bending of -CH; group

C-H symmetric stretching of -COO "~ group

1361, 1322, 1261  C=C stretching of benzene ring

1241 amide III of -CONH- group

1124 -C-O antisymmetric stretching of phenol
950 -C-O symmetric stretching of phenol
669 N-H out-of-plane of -CONH- amide V

Table 3 Probable assignment of the bands in Pure
Red?

-1 .
‘Wavenumber/cm Assignment

1604 stretching of benzene ring vsg

1550, 1510, 1486~ N=N stretching of uncoupling -N=N- group
stretching of benzene ring vi9
amide II of -CONH- group
degeneracy stretching of -CHj group

1384 C-N stretching of -CONH; group amide III
symmetrical bending of -CHs group

1361, 1322, 1286  stretching of benzene ring

1243 -CONH- amide III

1166 -C-O antisymmetric stretching of phenol
987 -C-O symmetric stretching of phenol
964 -C-O symmetric stretching of phenol
732 N-H out-of-plane of -CONH- amide V

NH bending of -NH- group
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Fig. 5 The dependence of spectra of ZnO White oil
paint films on the NO; exposed time. The exposed
times appear in this figure
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Fig. 6 The dependence of spectra of TiO, White oil
paint films on the NO; exposed time
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Fig. 7 The behavior of the intensities of the various
bans of ZnO White films with respect to the NOg gas
exposed time
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Fig. 8 The reaction of safflower oil and NO;
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Fig. 9 The dependence of spectra of Vermilion Hue
oil paint films on the NOs exposed time
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Fig. 10 The dependence of spectra of Pure Red oil
paint films on the NO; exposed time
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Fig. 13 The dependence of spectra of TiOs White oil
paint films on the SO; exposed time
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Fig. 14 The dependence of spectra of Vermilion
Hue oil paint films on the SOy exposed time
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