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Comparison of IR Spectroscopic Techniques for The Analysis of
Coating Film Degraded by UV-light

Shang-Tzen Chang and Wen-Jun Ku
[Summary]

Although clear coatings perform protection and decoration function, they are
susceptible to photodegradation after exposure to ultraviolei iighl. In order to improve
the photostablilty of clear coatings the light-induced degradation mechanisms should
be elucidated. Infared spectroscopy has played an important role in the analysis of
protective coatings. Therefore, in this study three different infrared sample prepara—
tions including transmission film, KBr disc and multiple internal reflectance (MIR)
were applied to monitor the variations of infrared spectra of nitrocellulose and poly-
urethane coatings degraded by ultraviolet light ( A >275nm). Experimental results in-
dicate that MIR is an excellent non~destructive surfacc analytical technigue for early
detection of subtle chemical changes occurring at top surface of coatings after a
short-term exposure period. The others are insensitive for the detection of the eaily
indications of coating deterioration, but are useful for monitoring the surface changes
in composition after exposure to ultraviolct light for longer periods. The nature of the
infrared analytical data provided by these three different techniques is compared in
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details in the study.

key words: Nitrocellulose, polyurethane, coating, photodegradation, infrared
spectroscopy, transmission spectrum, MIR spectrum, K Br disc, chem-

ical change.
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Figure 3. IR transmission spectra of nitrocellulose lacquer film degraded by
ultraviolet light.
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Figure 4. IR transmission spectra of UV-dcgraded nitrocellulose lacquer ob-
tained by using KBr disc technique.
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Figure 5. Infrared MIR specira of nitrocellulose lacquer film
degraded by ultraviolet light.
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Table 1. Changes in the relative intensities of three nitrate peaks appeared in
the infrared spectra of Uv-degraded NC lacquer films,
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Figure 7. Relative peak intensity(Ai2s0/Aze25 )
retention of IR transmission (A),
KBr disc (B) and MIR (@) spectra
of UV-degraded nitrocellulose lac-
quer.
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Figure 9. IR transmission spectra of polyurethane coating film de-
graded by ultraviolet light.
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Figure 10. Infrared MIR spectra of polyurethane coating film de-
graded by ultraviolet light.
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Figure 11. MIR infrared specira of polyurethane red paint film (A)
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