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Characteristics of pyrolysis and combustion of pressure

sensitive adhesives wastes

Xu Guohuan' Li Zijun' Yang Di'*  Jia Jinwei'

Lu Mingyuan'

Fu Xingmin' Ren Shanpu'
Shu Xingian'
(1. School of Chemical and Environmental Engineering, China University of Mining and Technology University, Beijing 100083, China;

2. Taiyuan Environmental Sanitation Research Institute, Taiyuan 030002, China)

Abstract

investigated by thermogravimetric analysis under nitrogen and air atmospheres. Moreover, the kinetics parameters

The pyrolysis and combustion characteristics of pressure-sensitive adhesive wastes ( PSAs) were

of both pyrolysis and combustion of PSAs were calculated using the Doyle method. The results indicated that
there were similarities between the pyrolysis and combustion of PSAs. However, there existed three weight-loss
peaks during pyrolysis and two peaks during combustion for temperatures of 300 to 600 “C. The kinetics results
showed that the process of PSA pyrolysis consisted of multi-stage cracking reactions, which could be described as
four first-order reactions; the apparent activation energy in the first peak scale decreased, while those in the sec-
ond peak scale, the third peak scale of the pyrolysis, and the fourth peak scale of the semi-coke cracking stage
increased with the increase in heating rate. PSA combustion could be described as three first-order reactions in
which the apparent activation energy decreased with the increase in heating rate. Furthermore, the apparent acti-
vation energies in combustion were lower than those in pyrolysis.

Key words pressure-sensitive adhesive wastes ( PSAs) ; pyrolysis; combustion; apparent activation energy
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under nitrogen atmosphere
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Table 1 Peak scale and weight loss of the second and

the third stage at different heating rates

T} 5 5 % (G /min) 10 20 40
FHEWREE(C) 323.04 326.24 328.12
I3 (C) 356.51 362.95 372.49
1K LEFRE (C) 367.87 383.84 418.19
K2k 1 7 % (% /min) 5.26  10.91 15.87
KEH(%) 23.63  27.90 29.48
FFURIEE (C) 367.87 383.84 418.19
U3 (°C) 401.17 411.78 444.90
%2 X SR (°C) 416.88 432.33 473.58
K2k % (% /min) 3.38 7.41  10.65
KEE(%) 13.40  17.93 13.35
FHRIRE(C) 416.88 424.37 473.58
W3R (C) 467.86 477.85 500.74
9% 3 X AR (°C) 487.48 498.27 520.05
T R H# (% /min) 2.15 4,27 5.30
KER(%) 12.42  13.70  6.83
TFIR IR EE (C) 702.33  720.07 729.10
1435 (°C) 737.10 753.18 759.87
94 X LEFORE(C) 749.55 771.57 807.80
5 K2k T % (% /min) 0.57 1.16  1.74
RFEH(%) 3.21 3.52 3.97
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Fig.2 TG analysis of PSAs combustion at

different heating rates
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R2 ATEAREERT PSAsHIBMIRKES
Table 2 Weight loss of PSAs combustion at different

heating rates

FHE# % (°C/min) 10 20 40
FURIRIE(C) 292.36 312.01 319.16

IR (C) 345.8  377.2 389.4
1K ZEHHEE (°C) 385.46 402.68 419.40
5 Kk H % (% /min) 8.86 14.81 30.52
RER(%) 41.66 41.66 52.53
TFA IR (C) 385.46 402.68 419.40

IR (C) 416.9  484.3 511.5

F2 X ZEHRE(C) 461.98 516.67 581.47
I R H # (% /min) 2.48 2.95 4. 46
KER(%) 16.94  17.49 25.04
FF AR EE (C) 660.00 686.52 697.30

U (°C) 722.8  746.7 755.8

93 X ZEFRE (C) 723.40 752.20 800.01
K2k T % (% /min) 0.37 0.79  1.39

SeFE (%) 3.23 3.40  3.78
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Table 3 Kinetic parameters of PSAs pyrolysis and combustion
n T L X ] N ETEALE R T e
TR (°C/min) () HNFHE E,(kJ/mol) A(min~") r
323.04 ~367. 87 y=19.311 6 -12 729. 109 4x 100. 6 4.16E +07 -0.999 1
367.87 ~416. 88 y=8.773 3 -5 998. 851 3x 47.4 2.34E +03 -0.9952
10 416. 88 ~487.48 y=6.913 7 -4 722.701 6x 37.3 4.62E +02 -0.989 2
702.33 ~749.55 y =10.040 2 -8 803. 066 5 69. 6 5.65E +03 -0.980 7
326.24 ~383.84 y=18.366 9 -12 317.079 9« 97. 4 3.34E +07 -0.999 0
e 20 383.84 ~432.33 ¥ =9.485 6 — 6 548.251 2x 51.8 8.73E +03 -0.99717
432.33 ~498.27 y=7.093 4 -4 881.253 7x 38.6 1.07E +03 -0.992 8
720.77 ~771.57 y=10.6727 -9 578. 137 T«x 75.7 1.96E + 04 -0.973 6
328.12 ~418. 19 y=16.183 2 -11 178. 687 6« 88.4 8.29E +06 0.994 9
418.19 ~473.58 y=7.913 5 -5 552.639 Ox 43.9 4.28E +03 0.992 3
40 473.58 ~520. 05 y=7.7800-5472.111 8x 43.3 3.80E +03 0.992 3
729.59 ~807. 10 y=15.0517-14 154. 175 3« 111.9 2. 11E +06 0.945 7
292.36 ~385.46 y=17.333 4 -11 174. 148 8« 88.3 6.55E +06 -0.996 0
10 385.46 ~461.98 y =8.537 6 -5 503.757 9x 43.5 2.01E +03 -0.998 3
660. 00 ~723. 40 y=8.7175 -7 091.011 3x 56.1 1.87E +03 -0.954 6
312.01 ~402. 68 y=16.0625 -10 661.799 1x 84.3 1.93E +06 -0.998 2
= K 20 402.91 ~516. 67 ¥ =6.234 0 -4 091. 880 Ox 32.4 5.41E +02 -0.999 0
686.52 ~752.20 y=8.0145-6 614.546 7x 52.3 1.99E +03 -0.959 2
319. 167 ~419. 40 y=14.190 8 -9 708. 188 7x 76.8 1.30E + 06 -0.998 8
40 419. 40 ~581. 47 y=5.2315-3518.224 6x 27.8 4. 62E +02 -0.997 0
697. 30 ~800. 01 y=7.5107 -6 235.611 Ox 49.3 2.54E +03 -0.949 5

AT RLHT 4 A — G B R A A, B A B AR T i AR
P, 5 10 DX AR A RE T AR, 55 2.3 4 i
DX A7 105 1 RE 2 W T R 5 25 U, PSAs B9
Beid B Al i 3 A — RN R A IR B Tl R Y
P, LR R e 1 UL TL RE 78 e AR, ELAA b i
LT AL RE AR T P AR R T L
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