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An MO Study on Methane Activation over Tetrahedral [WO,]"

CHEN Hong-shan', LI Shu-ben?, NIU Jian-zhong?
(1 Department of Physics, Northwest Normal University, Lanzhou 730070, China;
2 State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of
Chemical Physics, Chinese Academy of Science, Lanzhou 730000, China)

Abstract: By using ub initio DFT method, the metal species formed over the silica surface on Na-W-Mn/
SiQ, are optimized, the electronic structure of the catalyst and the activation process of methane is stud-
ied. The silica support in the catalyst exists as a-cristobalite and its (111) face exposes preferentially to the
surface. Over the surface of a—cristobalite, tungsten existed as monografted tetrahedral [WQ, ] at the op-
timal loading amount, and manganese exists in monografted sites or oxide clusters. A few of the top orbit-
als in monografted [WQ,] are partially occupied and the electronic structure makes it suitable for methane
activation, the calculated activation energy is 67 kJ/mol.
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