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The Study on Hydrogen Evolution Reaction of

Cluster Co,P Amorphous Alloy Based on Quantum Chemistry

FANG Zhigang XU You WANG Zhiyao MAO Zhilong ZHENG Xinxi ZENG Xinyu WU Tinghui
( School of Chemical Engineering University of Science and Technology Liaoning Anshan Liaoning 114051 China)

Abstract: In order to find the configuration with the optimal catalytic hydrogen evolution performance in the cluster

Co,P according to the density functional theory at the B3LYP /lanl2dz level the cluster Co,P is calculated in the

double and quartet states and then the optimized cluster is calculated according to the frontier orbit theory.The HO-

MO diagram of cluster Co,P the LUMO diagram of water molecules and the energy level difference are analyzed

and it is found that the HOMO is generated by the B electrons of configuration 1'? and 2 and « electrons of con—

figuration 1'” and 2 .The negative phase provides a greater contribution to the first step of the catalytic hydrogen

evolution reaction.In addition comprehensive analysis of the various steps of the hydrogen evolution reaction finds

that configuration 2'” has better adsorption capacity and this configuration has the best desorption properties in

both electrochemical desorption and chemical recombination desorption after adsorbing a hydrogen atom.Therefore

configuration 2 is the optimal catalytic hydrogen evolution configuration among the optimized configurations of

cluster Co,P.

Key words: cluster Co,P; catalytic hydrogen evolution; density functional theory; frontier orbital theory



