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Synthesis and Thermal Decomposition Kinetics of Vinylphenylsilsesquioxane

LIU Tao, MA Feng—guo
(Key Laboratory of Rubber-plastics (QUST) , Ministry of Education, Qingdao University of Science and Technology, Qingdao 266042, Shandong)

Abstract: Vinylphenylsilsesquioxane was synthesized by hydrolysis-eondensation with phenyltrimethoxysi—
lane and dimethylvinylethyoxysilane as the raw materials. The structure of the vinylphenylsilsesquioxane was i—
dentified by ' H-NMR and FTIR. The thermal decomposition kinetics of vinylphenylsilsesquioxane in nitrogen
was studied by TGA. The thermal decomposition kinetics parameters, including the activation energy E and
frequency factor of the decomposition process were calculated by Kissinger and Flynn-Wall-Ozawa( FWO) e-
quation. 15 kinds of thermal decomposition mechanisms of function were introduced into 4 kinds of kinetics e—
quations to study its thermal decomposition mechanism. Results show that the mass fraction of vinyl on vinyl—
phenylsilsesquioxane is 2. 01% . The thermal decomposition activation energy of vinylphenylsilsesquioxane in
nitrogen is 237. 62 kJ/mol and its pre-exponential factor is 2. 90 * 10"s ™" The most possible thermal decompo—
sition mechanism is f(a) = 1/4(1 —a) [ = In(1 - @) ] ~ and its thermal decomposition kinetics equation is

(57(: 27.25 10" (1 —a) [ =1In(1 =) ] “exp( = 2.85 x 10°/T) .

Keywords: vinyl, phenylsilsesquioxane, thermal decomposition kinetics, activation energy
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