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Table 1 Classification of kinetic mechanism of solid degradation
No. Function Reaction model fa g a
1 Mampel power law 4434 a'*
2 Mampel power law 3a¥? a”?
3 Mampel power law 24" a'?
4 Mampel power law 1 a
5 Parabola law One-dimensional diffusion 1/ 2a a*
6 Valensi Two-dimensional diffusion -In 1-a ! a+ l-aln 1l-a
7

Ginstling-Broushtein

Three-dimensional diffusion

3/2 1-a "V3-1 !

1-2a/3 - 1-a %3
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2
No. Function Reaction model fa g a
Avrami-Erofeev n=2 21-a -In l-a 2 -In 1-a *
9 Avrami-Erofeey n=3 31-a -In 1-a ** -In 1-a ?
10 Avrami-Erofeev n=4 41-a =-lIn l-aq -In 1-a "*
11 Phase boundary reaction Contraction cylinder 21-a'7? 1- 1-a '
12 Phase boundary reaction Contraction sphere 31-a?? - 1-a??
13 Chemical reaction n=1 1-a -In 1-a
14 Chemical reaction n=1.5 1-a *? 2 l-a '2-1
15 Chemical reaction n=2 l-a? l-a ~'-1
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Fig.1 The a ~t/t, 5 curves of PVC combustion Wk T ~1/T
at different temperatures in air A E
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Fig.2 Thelnk T ~1/T curve of PVC combustion

at different temperatures

Fig.3 Comparison between — the calculated

results with [ the experimental data
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Fig.4 The concentrations of CO, CO and O, of PVC combustion at different temperatures
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Kinetics of PVC Isothermal Combustion

QIN Jun® WENG Wen-Guo
State Key Laboratory of Fire Science University of Science and Technology of China Hefei 230026

Abstract The burning behavior of 3 mm-thick PVC slabs 100 mm x 100 mm at different temperatures was
studied with a cone calorimeter. A single equation model of mass loss rate vs time was simulated with a chemi-
cal kinetic method. The fitted results suggest that for PVC burning within a temperature range of 674 ~
892 °C  the reacting kinetic equation can be described as —In 1 —a =Ae "1 where the pre-exponential

factor A and the average activation energy E are about 0. 7257 s~'

and 45. 2 kJ/mol respectively. The simu-
lation results are in reasonably good agreement with the experimental data. In the combustion process of PVC
the oxidation of hydrocarbon is the main oxygen consumption reaction and the products are CO, and CO
whose yields are both independent of the reaction temperature.
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