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Abstract: We carried out the pyrolysis of the mixture of acrylonitrile-butadiene-styrene copolymer (ABS) and
polyethylene (PE) by using a thermal balance. Pyrolytic data under different conditions were obtained and used
for kinetic study with an n" order model. The results show that at the mass ratios of ABS and PE of 6:1, 5:1 and
4:3, the thermal decomposition of weight loss can be identified by one-step or two-step process. With the heating
rate increasing, the weight loss is shifted to the high temperature zone. As the mass ratio of ABS/PE is 4:3, the
mixture has lower activation energy and higher reactivity, resulting in an easy pyrolysis reaction. This study can
provide experimental data and theoretical base for pyrolytic utilization of plastic solid wastes.
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Fig. 1 TG curves of ABS/PE(6:1) at different heating rates

in N, atmosphere
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Fig. 2 DTG curves of ABS/PE(6:1)at different heating rates

in N, atmosphere
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Fig. 3 TG curves of ABS/PE(5:1) at different heating rates

in N, atmosphere
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Fig. 5 TG curves of ABS/PE(4:3)at different heating rates

in N, atmosphere
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Fig.6 DTG curves of ABS/PE(4:3)at different heating rates in

N, atmosphere
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Tab.1  Kinetic parameters of plastic samples

i RN K THEER/(C/min) - EEBYC R G/% E./(k]/mol) Almin™
370~430 0.984 64 34.2 6.334E"
10 167.771 1
460~490 0.987 15 94.5 4.833 69E"
20 380~440 0.979 98 32 168.654 8 6.178 69E"
470~500 0.975 72 82 1.209 62E™"
: 410~450  0.976 71 30 206.089 9 3281008 158
% 490~510 0.993 35 95.5 1.875 17E™"
400~440 0.996 39 35 218.882 4 1.581 69E*"
0 480~500 0.990 36 94.8 96 166 001 786
ABS/PE 0 370~430 0.994 04 34.2 4335189 6.388 96E"
6:1 460~490 0.935 96 94.5 3.716 31E™
380~440  0.989 16 32 440.420 1 3.615 54E™
20 470~500 0.935 88 82 6.381 IE™
? 410~450  0.98595 30 5433216 5.353 51E"
% 490~510 0.966 57 95.5 5.812 13E"
400~440 0.999 13 35 557.456 8 1.431 34E™
0 480~500 0.976 23 94.8 4.304 22E™
380~420  0.957 85 36.2 178.069 6 14 657 575 823
0 460~490 0.970 19 96 3.327 57E™"
380~420  0.996 53 33.5 186.589 8 1.820 05E*"
1 20 480~500 0.988 31 93.1 1.462 38E™
390~450 0.981 48 38.8 195.785 8 1.254 23E"
% 485~500 0.991 40 96.6 1.236 84K
40 420~480 0.997 31 94.3 207.562 1 3080 129 921
ABS/PE
. o 380~420  0.982 68 36.2 282706 8 6.812 99F"
460~490 0.925 90 96 1.519 83E™
380~420 0.999 12 33.5 312.0215 1.438 34E"
2 20 480~500 0.961 82 93.1 7.447 55E
390~450 0.993 65 38.8 366.946 5 6.219 64E™
% 485~500 0.978 59 96.6 2.803 5E™
40 420~480 0.996 37 94.3 398.557 1 3.721 55E™
10 400~450 0.998 50 89.9 112.852 1 2.083 IE™
20 400~450 0.994 86 86.0 156.9350 853298 051
] 30 400~450 0.985 83 85.2 186.273 1 1.230 35E"
ABS/PE 40 400~450 0.981 06 84.3 199.248 6 1.263 71E™"
4:3 10 400~450 0.994 79 89.9 140.245 1 1.487 92E""
20 400~450 0.997 37 86.0 175.182'5 3.590 43E™
2 30 400~450 0.984 69 85.2 189.503 8 2.246 93E™"

40 400~450 0.986 24 84.3 207.3149 1.165 24K
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