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Fig. 1 IR spectra of PP containing nucleating

agents before and after exposure outdoor
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Fig. 2 Carbonyl indices with exposure time in
PP and PP containing nucleating agents
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Fig. 3 Volatile products in PP and PP containing
nucleating agents before and after exposure

(a): Before exposure; (b). After exposure
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Table 1 Identification of characteristic peaks in Fig. 3
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Fig. 4 Surface morphologies of PP bars after 146 days of exposure

FHELHM BB AT 4 (94 fh 2547 T 21 P9 30 19 26 41

. MG P AR (D VS CLL BRI S0RE Sk 1 CT S VR 1 T
DTS P 5) o BFAT ARG CTAM U — 0. 7ER T - 1264
ST TR (9 AR ARG o B TR R . CT 2447 B

N, B 250~300 pm AERE R HEET 0. [FFEZE N TMB-5
i) PP e A AR BE fe - JLUOE TMEL A TM3, 4 PP
HE SRR B AR, IR RIS = A AR T A6
ZF I AR TRV RE Al AR AT A A 06 S A S 1 0 ‘ St
AT M2 BRI PP OSSN 9 fE VR AR A 0 100 200 300 400 500
WAZFIY PP e A RE R F HA B CLL Distance from the—exposed surface/um

Carbonyl index

Fig. 6 Depth profiles of carbonyl indices in PP-T-5
bar after different exposure time
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Fig. 5 Depth profiles of carbonyl indices in
PP bars after 146 days of exposure
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Abstract
ting agents (TM-1 and TM-3) and a f-nucleating agent (TMB-5) were studied by Fourier transform infrared spectroscopy (FT-

In the present paper, the natural photooxidation degradation behavior and mechanism of PP containing two a-nuclea-

IR) and infrared microscopy (IM) so that helpful instructions would be obtained for the PP material design and applications. The
results showed that the nucleating agents had significant impact on the photooxidation stability of PP. The existence of them ac-
celerated the photooxidation reaction of PP to different extents with the rank of PP/TMB-5>PP/TM-3>PP/TM-1>PP. How-
ever, the photooxidation procedure and the corresponding oxidative products did not change. The oxidation profiles in PP and
nucleated PP bars after exposure had similar trends. The carbonyl index curves had a maximum at the surface and declined grad-
ually with distance from the exposed surface, then decreased to nearly zero at the depth of about 250 ym, which was named as
the surface oxidation layer (SOL). The SOL thickness, which was dependent on the transmission of the ultraviolet light, the ox-
ygen diffusion and mostly the “skin” layer formed during the injection moulding, did not change with exposure time. The devel-
opment of oxidation along the depth coincided with the initiation and propagation of the surface cracks. Before fragments dropped
from the seriously oxidized surface, the photooxidation degradation of PP was restricted mainly in the surface oxidation layer.
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