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Fig.1 TGA and DTG curves of phenyl silicone rubber
in air atmosphere
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Fig.2 Flynn-Wall-Ozawa fitting lines of thermal decomposition
of phenyl silicone rubber at different a
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Tab.2 E, of phenyl silicone rubber calculated by Flynn—
Wall-Ozawa method at different a

a/% E,/ (kJ *mol™) AH G R L
10 103. 190 4 0.966 5
20 169.070 8 0.944 5
30 177.459 4 0.958 9
40 177.224 6 0.965 7
50 177.430 3 0.9729
60 177.521 3 0.977 1
70 180.723 5 0.963 7
80 185.922 7 0.9320
90 190.528 4 0.919'5
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Fig.3 E, change curve of phenyl silicone rubber obtained by
Flynn-Wall-Ozawa method at different a
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Tab.3 E, of phenyl silicone rubber calculated by Friedman
method at different a

a/% E,/ (kJ *mol ") HH G B
10 157.217 7 0.986 7
20 187.530 6 0.968 1
30 176.473 0 0.984 5
40 167.635 2 0.983 6
50 174.602 3 0.953 5
60 187.272 9 0.9130
70 193.150 8 0.887 8
80 202.279 6 0.924 4
90 190. 648 3 0.917 2
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Fig.5 E, change curve of phenyl silicone rubber obtained
by Friedman method at different a
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Tab.4 Kinetic calculation results of Kissinger method during
thermal decomposition of phenyl silicone rubber

B/ (C +min") T,/K T,'x10°/K" In(B/T,)
5 663. 65 1.506 8 —11.386 1
10 674.95 1.481 6 —10.726 7
15 683.05 1.464 0 —10.345 1
20 690. 55 1.448 1 —10.079 2
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Tab.5 E, of phenyl silicone rubber calculated by
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1) — i
s g(@) (kJ]?ami)l b E(ﬁ:(ﬁmﬂﬁl%)/
1 —In(1—a) 161. 042 24.122
2 a 108.319 16. 654
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4 a*? 168. 161 25.036
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Study on Thermal Decomposition Behavior of Phenyl Silicone Rubber by TGA

WANG Xuerong , WANG Qiangian, LIU Yunchuan,ZHOU Yanping,YAO Kai, MA Yandong
(Shandong Nonmetallic Material Institusion,Jinan 250031, China)

Abstract: The thermal decomposition kinetics of methylvinyl phenyl silicone rubber ( phenyl silicone
rubber for short ) was studied based on thermogravimetric analysis ( TGA ). The results showed that the
thermal decomposition of phenyl silicone rubber in the air had a mass loss platform, and the thermal
decomposition temperature increased with the increase of the heating rate. Using Flynn-Wall-Ozawa and
Friedman methods, and under the condition that the reaction mechanism function was not involved, the
average apparent activation energy (E,) of phenyl silicone rubber at 30% ~ 70% conversion rate () was
178.071 8 and 179. 826 8 kJ * mol ™' respectively. The E, of phenyl silicone rubber calculated by maximum
thermal mass loss theoretical formula of Kissinger method was 182. 633 kJ « mol '. The E, obtained by the
three methods had good consistency. Combined with Coats-Redfern method, the thermal decomposition
reaction of phenyl silicone rubber in the air was controlled by three-dimensional diffusion, and the ideal
reaction mechanism function of this method should be g (a) =[ (14+a) *—1]%

Key words: methylvinyl phenyl silicone rubber; thermal decomposition; kinetics; apparent activation

energy; TGA ;reaction mechanism function



