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Research on oxidative degradation of the waste polystyrene plastics

NIU Jun-feng, LI Hui, YANG Zhi-xiang, HUANG Jun, HUANG Juan
(School of Biological and Chemical Engineering, Zhgiang University of Science and Technology, Hangzhou 310023, China)

Abstract: The oxidation of waste PS is researched via high temperature liquid-phase process .
In the presence of acetic acid used as solvent, acetate cobalt and acetate manganese as main catalyst
and bromine hydride as co-catalyst, benzoic acid is obtained by air oxidation of PS at stated reaction
temperature and pressure in this process, the product of oxidative degradation was detected by GC-
MS, CO and CO: in the exhaust gas concentration using on-line analyzer infrared detection, re-
search on the reaction temperature and mixed solvent ratio for the impact of degradation products
were found: in the most optimum conditions, polystyrene (PS) can translate into a large number
of benzoic acid, the highest yield of BA has reached the percent of 78 .
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Table 1 Change of PS degradation products with reaction time at solvent gradient
Degradation Time Benzoic acid _ Phenol nCOx _ Benzi/ BA CO« BA
. ) BenzV g BA yidd %
conditions / min /g /(103 Q) / mmol / (mol- mol™') /(mol- mol ')
30 3 0 62 0 004 0 59 51 0.0111 1161
T= 190 611 2 21 0 045 0 21 5 18 1 0.0350 1 187
91 7 329 0 076 0 31 4 27 0 0.039 8 1 164
R=0 122 0 3 95 0 078 0 37 .2 32 4 0.034 0 1 149
183 3 5 12 0 091 0 47 7 42 0 0.057 5 1 137
21 2 3 46 0 012 0 30 .2 28 4 0 .006 0 1 065
_ 52 0 5 93 0 051 0 52 .6 48 6 0.014 8 1 082
T=130 82 7 7 39 0 085 0 64 .7 60 6 0.019 8 1 068
R=0.11 113 0 8 21 0 105 0 72 .1 67 3 0.022 0 1071
153 5 8 55 0 109 0 74 .8 70 1 0.021 9 1 067
20 4 2 73 0 0 25 .1 22 4 0 .000 O 1122
=190 40 9 5 32 0 046 0 49 7 43 6 0.014 9 1 140
62 0 7 56 0 068 0 70 .3 62 0 0.0155 1 135
R=0-50 93 0 9 28 0104 0 85 .9 76 1 0.019 3 1 129
133 6 9 60 0 102 0 88 .2 78 7 0.018 3 1121
30 3 179 0 003 0 15 60 14 7 0.002 9 1 063
T= 160 710 2 50 0 007 <1 21 50 20 5 0.004 8 1 049
111 0 2 91 0 011 1 24 50 23 9 0 .006 5 1 027
R=0-1 151 6 3 05 0 015 2 25 60 250 0 .008 5 1 024
212 5 3 15 0 014 2 26 34 25 8 0 .007 7 1 020
:1)COx CO CO ;2)BA (%) PS ;R
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