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Surface Chemical Analysis of Photodegradation of Nitrocellulose Lacguer
by ATR-IR and ESCA

Shang-Tzen Chang
(Summary’)

Surface chemical properties of nitrocellulose lacquer degraded by ultraviolet light
(2>275nm) have been examined by employing attenuated total reflectance (ATR-IR)
infrared spactroscopy and electron spectroscopy for chemical analysis (ESCA) . It is
demonstrated that ATR-IR and ESCA are the powerful tools to monitor the changes
of the chemical structure on coating surfaces. The results obtained from ATR-IR and
ESCA reveals that denitration and photooxidation are the two main reactions causing
the degradation of nitrocellulose lacquer when exposed to ultraviolet light. The details
of the changes of functionalties on nitrocellulose coating surfaces and the possible
mechanisms ascribed to the photodegfadation of nitroceilulose lacquer are also discussed.

Key words : Nitrocellulose lacquer, photodegradation, surface chemical property, ATR-IR, ESCA,
" denitration, photooxidation. '
Shang-Tzen Chang. 1989. Surface Chemical Analysis of Photodegradation of Nitrocellulose
Lacquer by ATR-IR and ESCA. Bull. Taiwan For. Res. Inst. New Series 4(3}:123—
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Table 1. Changes of weight and thickness of nitrocellulose

lacquer after exposure to FS-40 sunlamp.

— 129 —

Irradiation Time, (days)
0 1 4 8 12
Film Weight 91 89 83 81 72
(mg)
Film Thickness 1.2 0.2 9.9 8.7 8.5
(pm)
2 ERERC AT B AR R
Table 2. Binding energy and relative ratio for deconvoluted C;,
peak in the ESCA spectrum of nitrocellulose lacquer
Ci C: Cs Cy
Binding Energy,eV 285.6 287.0 288.2 289.7
N, eV —_— 1.4 2.6 4.1
FWHM 1.6 1.5 1.5 1.5
Re[ative Ratio, % 65.8 24.5 - : 8.4 1.3
C—H O—C—0
c—0 0—C=0
Cis Malecule C—C C=0
C—ONO;

£3 BEREEREHC NEO=TRESHSES L

Table 3. Variations in the relative intensities of Cj,, O;, and N,, peaks of nitrocellulose
lacquer irradiated under FS-40 sunlamp (Caculated based on peak height)

Relative Intensity, %
No Ny Nec
Control 30.9 3.5 65.5
hy, 1 day | 32,6 2,2 65.1
hy, 4 days 39.1 1.1 59.7
2,0 56.6

hy, 12 days 41.3
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Figure 1. Bagsic principle for attenuated total reflectance
infrared spectroscopy (ATR-IR)
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Figure 2. Basic principle for electron spectroscopy for
chemical analysis (ESCA)
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