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DFT Kinetic study of the pyrolysis mechanism of toluene used for carbon matrix
Wang Hui,Y ang Haifeng,Di Gaohong,Wen Zhenyi,Ran Xinquan,Shi Qizhen,Luo Ruiying,Yang Y anqging
Northwest Univ, Dept Chem.Xian(710069);Beijing Univ. of Aeronautics and Aerospace.Beijing

Abstract Based on the thermodynamic data, the pyrolysis mechanism of the carbon matrix toluene used for carbon
material was studied by dynamic computation using the UB3LY P/3-21G"* method in the Gaussian 98 program package.
The transition states were found by the QST2 method and were proved by IRC calculations. The activation energies of
the five reaction paths were calculated, and the rate constants from 298— 1 223 K were obtained by the transition states
theory. The dynamic calculation results show, when the pyrolysis temperature of toluene islower than 963 K, the main
reaction path is the breaking of the C —H bonds of the methyl on the benzene ring. The reaction is completed viathe
process: reactant—intermediate—product, with reactant— intermediate as rate-control step and activation energy
AE~0M"+ =402.27 kJ/mol. When temperature is higher than 963 K, but below 1 223 K, the main reaction paths is the
one that produces benzene radical and methyl radical. The corresponding activation energy is A E~0"0" #=456.91 kJ/mol.
This mechanism isin accord with the experimental resullt.
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