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Theoretical Investigation of the Partial Oxidation
Reaction’s Mechanism of Methane over Nickel

LONG Wei,ZHOU Xin, LUO Hong, DENG Chang-ai
(School of Chemistry and Chemical Engineering, University of South China,Hengyang,Hunan 421001 ,China)

Abstract : The mechanism of the partical oxidation reaction’s mechanism of methane based
on nickel was investigated by DFT and MP2 methods with mixed basis set. The research
showed that on Ni-based catalysts, there were six steps involved in the reaction system and
two steps were side reaction. The heats of reaction of the six steps were: 212. 46,
-413.46, —69.65,135.28, —94.69, —42.25 kJ/mol. The first step of methane’s relea-
sing hydrogen atom were endothermic. The fifth critical of coloradb-generation step was
easy to take place,and its activation energy was only 44.59 kJ/mol.
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Fig.1 The process of partial oxidation for methane over nickel
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Fig.2 Intermediates,transition state structure and schematic diagram of virtual vibration
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Fig.4 The potential energy curve of methane’s dehydrogenation
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