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Theoretical study of the mechanism for C-H, O-H bond activation in
spin-forbidden reaction between VO and CH;OH in the gas phase

JI DaFang , WANG YongCheng*, GENG ZhiYuan, LA MaoJi, MA WeiPeng

College of Chemistry and Chemical Engineering, Northwest Normal University, Lanzhou 730070, China
*Corresponding author (email: yewang@163.com; wangyc@nwnu.edu.cn)

Abstract: The mechanism of the spin-forbidden reaction VO (£*) + CH;0H ('A’) on quartet and doublet potential
energy surfaces (PESs) has been investigated by DFT of B3LYP and CCSD. Crossing points between the different
potential energy surfaces and the possible spin inversion process are discussed by spin-orbit coupling (SOC)
calculations. The values of the SOC constants at MECP are 131.14 cm™' between quartet and doublet PESs. The
intersystem crossing (ISC) between different quartet and doublet PESs would occur and has been produced “IM1,
which obviously reduce energy barriers.

Keywords: density functional theory (DFT), minimum energy crossing point (MECP), spin-orbit coupling (SOC)
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