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Fig. 1  Diagram tube type furnace experiment device
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Table 2 Thermal gravimetric parameters of EVA in N,atmosphere

TR H4/C » min™

S|
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Table 3 Thermal gravimetric parameters of EVA in air atmosphere
T3 %/°C - min™!
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%4 Coats-Redfern ;Z 145 R
Table 4 Analysis result of Coats-Redfern

o TR e et X 5 MXFRR s e R
/K - min E/KJ-mol Almin

325~375 ¥=-15001.3X-9.0012 0.9947 2.0 124.77 9.25

: 445~495 Y=-12632X-3.19697 0.9885 0 105.06 2583.28

340~390 ¥=-15699.2X-9.47062 0.9923 2.0 130.57 12.10

0 460~510 Y=-18448.3X-10.7687 0.9926 0.5 153.43 3.88

v 345~400 Y=-15145X-8.41196 0.9887 2.0 125.96 50.49

" 465~515 Y=-30011.4X-26.2574 0.9961 1.0 249.60 1.79x10°°

355~415 Y=-16641.2X-9.97927 0.9905 2.0 138.40 15.43

20 480~530 ¥=-14023.1X-4.10815 0.9914 0 116.63 4611.94

250~370 Y=-7541.85X-2.12599 0.9901 2.0 62.73 4500.89

: 435~460 Y=-57437.7X-67.7758 0.8959 2.0 477.71 1.06x107*

265~390 ¥=-8036.71X-1.80691 0.9921 2.0 66.84 13197.87

st 1 440~460 ¥=-109343 X-138.959 0.9711 2.0 909.41 4.89x107
270~400 ¥Y=-8711.8X-0.949616 0.9943 2.0 72.46 50575.81

P 445~460 ¥Y=-96784.1X-120.663 0.9918 1.5 804.95 5.74x10"

275~410 ¥=-10197.1X-0.988967 0.9948 2.0 84.81 75885.79

20 450~470 ¥Y=-57951.2X-65.8398 0.9901 1.0 481.98 2.95x107%
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Fig. 5 Mass ratio of gas, liquid and waste product in No/air at different temperature
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Table 5 Major composition of gas or liquid product
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RESEARCH ON THERMOGRAVIMETRIC DYNAMICS AND PRODUCTS
DISTRIBUTION OF EVA IN WASTE PHOTOVOLTAIC MODULES

Dong Li, Zhou Xiaoyun, Liu Jingyang, Qiao Qi
(Chinese Research Academy of Environmental Sciences, State Environmental Protection Key Laboratory of Eco-Industry,

Beijing 100012, China)

Abstract: The thermogravimetric and thermal decomposition experiments of vinyl acetate copolymer (EVA) in waste
photovoltaic modules were carried out by means of thermogravimetric analyzer and tube furnace.The kinetic mechanism of
EVA and the distribution of thermal decomposition products were studied. The results show that under N, and air
atmosphere, EVA is divided into two weightlessness stages, and the thermal weightlessness rate is over 99%. According to
the Coats-Redfern equation, among the different heating rates in the two atmospheres, the first stage is a second-order
reaction, and the correlation coefficient R is above 0.98. In contrast, reaction orders of second stage varies with the heating
rate. In the tube furnace experiment, product distribution law in different temperature range is in accordance with the
thermogravimetric curve. The gas products of EVA are CO, and alkanes and alkenes that bellow C4 and the liquid products
are mainly long-straight alkanes and alkenes.

Keywords: thermogravimetry; dynamics; photovoltaic modules; EVA; product distribution



