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CCT R, XRBRAES O, HES HRS, BEH CCT BaJ¥ I (H 1, Curve 2A,
2B). NE 1 v[HHE, %5 O, ERBEBH O,-CCT R iid, &k Wi o 7F 276nm, Hi &
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Table 1 The A,,. and AX of the O,-CCT for benzene and its derivatives

Compund Benzene Toluene Cumene p-Xylene Styrene
doer (nm) 276.0 283.4 281.8 292.4 310 4
AN/ nm” 0 7.4 5.8 16.4 34.4

* Difference to A, of benzene-0O,CCT
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Fig. 2 0,-CCT UV absorption spectra of cumene in Fig.3 UV sheorption spectra of PS0,CCT
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Scheme 1  The dark oxidation of cumene via O,-CCT
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Scheme 2 The dark oxidation of polystyrene via O,-CCT
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THE DARK OXIDATION OF POLYSTYRENE AND
ITS MECHANISM

ZHU Junmin, CAQO Weixiao, FENG Xinde
{ Department of Polymer Science and Engineering, Peking University, Beijing 100871)

Abstract Cumene and other derivatives of benzene can form reversible contact charge
transfer complexes (CCT) with Oy, but due to the influence of the space structure of
polystyrene (PS) such as steric or electronic effect caused by the neighboring benzene ring,
the ,-CCT of PS is irreversible. High molecular weight PS (HPS) gives its maximum
absorption wavelength of O,-CCT at 278. 4nm, but low molecular weight PS (LPS) at
295.6nm as it has a similar structure of styrene due to a double bond at one end of its chain
which results in the red shift of O,-CCT absorption. The CCT formed between PS and O,
has been considered as the initial state of the dark oxidation and it is proposed that PS as like
the model compound cumene undergoes dark oxidation through ,-CCT, CTC, H
transfer, free radicals in cage and the formation of hydroperoxides.
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