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Theoretical Study of the H-H Bond Activation by FeO, in the Gas Phase

CHEN Xiaoxia' , SI Yubing’, CHEN Chao’
(1. School of Chemistry and Pharmaceutical Engineering,Sichuan University of Science & Engineering,
Zigong 643000, China;2. Institute of Nanostructured Functional Materials, Huanghe Science and Technology College,
Zhengzhou 450006, China;3. High Performance Computing Center of Science & Engineering, Sichuan University of
Science & Engineering, Zigong 643000, China)

Abstract: The gas-phase reaction of FeQ,” + H, to yield FeO* + H,0 has been studied using density functional theory
(DFT) at the DFT//CCSD(T)//B3LYP/6-311G(2d,p). Both high-spin and low-spin potential energy surfaces were char-
acterized in detail. And the reaction mechanism of activation of H-H bond by FeO, has been investigated. The computational
results manifest that this is an exothermic reaction. In addition, the calculations suggest that the reaction is a “two-state reac-
tivity” (TSR) and belongs to the fourth case of Hammond postulate. The potential energy curve-crossing dramatically affect-
ing reaction mechanism and reaction rate has been discussed.

Key words; DFT; the H-H bond activation; potential energy surfaces crossing; TSR
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