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Fig.1 Experiment and calculation processes
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Tab.1 Expressions of common pyrolysis mechanism functions of

C-R method
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Tab.2 Pyrolysis characteristic parameters of waste tire
under different heating rates

R, AvmE SR ROORR kA

(C » min'h) S/ C L ReEAR/ i/
/T (% e+ min") mg

10 344.6~426.1 3761 7.0 37.6

20 355.4~439.5  390.4 13.9 37.6

30 362.3~446.9  399.2 20.4 37.6

40 368.9~453.7  404.9 27.3 37.6
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Tab.3 Dynamic parameters of waste tire under different model-free methods

TCRLAL 5 IIEEA — s
E/ (kJ * mol") A/min
FWOik 179.7~228.3 6.852x107~3.031x10" 0.998~0.999
KAS#: 171.3~228.7 8.346 X 10°~4.885x 10" 0.998~0.999
Starink{%: 172.7~229.1 4.286X10°~2.526%x10" 0.998~0.999
Friedmany% 199.0~264.2 9.939x10"*~3.886x10" 0.998~0.999
Kissingerik 177.3 8.982x10" 0.999
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Tab.4 Calculation results of E of waste tire from
different literatures
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Tab.5 Calculation results of E at different heating rates based on C-R method
R R0 T e ] L L B T v ——
L AR 71 {Eﬁ%loﬂc m113 T ﬂﬁ?ZOﬂC mm2 T ﬂﬁ?.’!?] C mn: T ?4071C mlr: E*’lﬁm/,,
E/(kJ * mol") r E/(kJ  mol™) r E/ (kJ « mol™) r E/ (kJ » mol™) r (kJ » mol™)
Py, 111.9 0.918 120.7 0.917 126.9 0.918 132.1 0.916 122.9
P, 25.6 0.834 28.3 0.837 30. 1 0.841 31.8 0.842 29.0
P, 11.3 0.672 12.9 0.695 14.0 0.707 15.1 0.717 13.3
P, 4.1 0.282 5.2 0.361 5.9 0.403 6.7 0.447 5.5
A, 32.7 0.882 36.0 0.890 38.3 0.899 40.2 0.895 36.8
A, 16.0 0.796 18.0 0.815 19.4 0.831 20.7 0.831 18.5
A, 7.6 0.599 9.0 0.652 10.0 0.688 10.9 0.697 9.4
F, 56.9 0.871 61.6 0.865 64.8 0.862 67.8 0.862 62.8
Fy 46.9 0.826 50.8 0.816 53.4 0.807 56.0 0.810 51.8
F, 38.7 0.769 41.9 0.754 44.0 0.742 46.3 0.749 42.7
D, 155.0 0.924 166.9 0.923 175.3 0.924 182.3 0.921 169.9
D, 163.7 0.929 176.4 0.929 185.3 0.932 192.6 0.929 179.5
D, 173.4 0.934 186.8 0.936 196.4 0.939 204.0 0.936 190.1
D, 166.9 0.931 179.8 0.932 189.0 0.935 196. 4 0.931 183.0
R, 68.8 0.904 74.5 0.903 78.5 0.905 82.0 0.902 76.0
R, 75.6 0.916 81.9 0.918 86.3 0.921 90.0 0.918 83.4
R, 77.9 0.919 84.5 0.922 89.1 0.926 92.8 0.922 86. 1
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Tab.6 Compensation equations corresponding to different
kinetic models
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Study on Pyrolysis Mechanism of Waste Tire by
Applying Various Kinetic Models

SHAN Tilun', GAO Xiaodong’, TIAN Xiaolong', BIAN Huiguang', WANG Kongshuo',

LI Chaoyang', WANG Chuansheng'
(1. Qingdao University of Science and Technology, Qingdao 266061, China;2. China Nuclear Power Engineering Co. ,Ltd, Beijing 100840,
China)

Abstract: The pyrolysis mechanism of waste tire at four heating rates (10,20,30,40 °C * min') was
studied by thermogravimetric ( TG ) analysis, and the kinetic parameters of waste tire were calculated by
model-free method (FWO method, KAS method, Starink method, Friedman method and Kissinger method)
and model fitting method (C-R method) . The results showed that, Kissinger method only obtained a single
dynamic parameter, while the dynamic parameters obtained by FWO method, KAS method, Starink method
and Friedman method were range values, so Kissinger method had the lowest computational accuracy. When
the kinetic parameters were calculated by the equal conversion method, the pre—exponential factor calculated
by the FWO method was significantly larger than that calculated by the KAS method and Starink method.
When using the C-R method to determine the most probable mechanism function, the activation energy
increased with the increase of heating rate, and there was no obvious pattern of change in the correlation
coefficient. The mechanism function model followed in the pyrolysis process of waste tires was diffusion
model D;. The integration of TG analysis and kinetic model establishment could provide theoretical support
for the pyrolysis treatment of waste tires.
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