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Degradation of Coatings Containing UV-Stabilizers

Shang-Tzen Chang

[SUMMARY)

The objective of this study was to determine the effect of ultraviolet
stabilizers on ilhe performance of clear coating films in the prevention of
discoloration of Taiwania cryptemerioides lumber. It was accomplished by using
scanning electron microscope (SEM), energy dispersive X-ray analysis (EDXA)

technique and infrared (IR) spectroscope. Clear coating systems studied were
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nitrocellulose(NC) and polyurethane(PU) consisted of 2,4-dihydroxy-benzophenone

(HBP) or ethyl-2-cyano-3,3-diphenylacrylate (ECPA)} which functioned as an

ultraviolet absorber,

SEM observations showed that crystalline particles appeared on the coating

films studied as it was exposed to ambient conditions or ultraviolet light. The

EDXA technique revealed silicon signals from the silicone-type additives in the

crystalline particles. Further analysis with infrared spectroscope demonstrated

that the crystalline particles were actually the ultraviolet stabilizers.

Conclusions drawn from these findings are as follows:

1. Due to their incompatibility, ultraviolet stabilizers, whether alone or combined

with silicone-type additives, separate from coating resins in the form of

.. crystalline particles.

2. This separation is accelerated by the exposure to ultraviolet light.

3. The clear coating systems containing the aforementioned ultraviolet stabi-

lizers are vulnerable to the deleterious effects of wultravielet light and

therefore are rendered inoperative in the protection against discoloration of

Taiwania cryptomerioides lumber.

Key Word: Nitrocellulose, polyurethane, ultraviolet stabilizers, SEM, EDXA, IR,

discoloration, degradation, incompatability, crystalline particle,

silicon, separation, Taiwania cryptomerioides Hay.
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Figure 5. Surface of NC+HBP coating
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Figure 7. Magnification of crystalline
surface of NCH+HBP coating {ilm after
sitting at ambient conditions for a
short period. (X2000)
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Figur 13. SEM micrograph of control
NC-ECPA coating film. (X1000)
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Figure 14, Surface of NC4+ECPA coating film

after sitting at ambient conditions for a
short period. (X1000)
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Figure 18, Crystalline particles scatieringly
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Tigure 21. SEM micrograph of control
PUSECPA coating film. (X500)
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Figure 23. Surface of PU4+ECPA coating
film after sitting at ambient conditions
for a short period. (X200)
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Figure 22. Surface of PULECPA coating
film after sitting at ambient conditions
for 90 days. (X200
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Figure 21 ‘Degradation of crystalline
particles appeared on FU+ECPA coating
film after sitting at ambient conditions
for a short period. (X150)
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Figure 28, SEM microgroph of PULECPA (X500)

Figure 2D. Surface deterioration of PU+ECPA
coating films after exposure to plant lamp
for 64 days.(X500)

coating film after exposure to plant
lamp for 64 days. (X200)
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