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The Polarizability and Catalytic Properties of Cluster Fe,Ni,

ZHENG Xinxi FANG Zhigang" HOU Qianqian LYU Mengna JING Runtian
( School of Chemical Engineering University of Science and Technology Liaoning Anshan Liaoning 114051 China)

Abstract: In order to explore the stability of the optimized configuration of clusters Fe;Ni; and the deformations af-
fected by external fields and to study its catalytic properties B3LYP/Lanl2dz ( Level) in density functional theory
is used to perform full parameter optimization calculations on the designed initial configurations. After excluding
configurations with false frequency and the same higher energy 9 stable optimized configurations are finally ob-
tained. From the analysis of the polarizability frontier molecular orbital theory and Fukui function of each optimized
configuration it is found that the polarizability of configuration 4'* is the largest the interaction force between atoms
of it is the smallest thus this configuration is prone to deformation and the energy gap difference is the smallest
transfer of electrons from the HOMO orbit to the LUMO orbit is the least difficult it has the best reactivity in the
process of catalytic reaction. Compared with the triplet configurations the interaction between atoms is stronger the
structure is denser and it is not easy to deform. In the triplet configurations the Fe atom is the main contributor to
the frontier orbital so it is a potential active siteof clusters Fe;Ni; in the catalytic reaction process and it has a
strong ability to obtain electrons while the singlet configurations are the Ni atom. The main contributor to the front—
line orbit has a strong ability to provide electrons in the catalytic process.

Key words: density functional theory; polarizability; frontier molecular orbital theory; catalytic properties; fermi level



