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A theoretical investigation on the effects of surface energy and
band energy anisotropy of semiconductor crystals on
photogenerated charge separation

WEI Zhengde,ZHAO Yi*

(College of Chemistry and Chemical Engineering, Xiamen University, Xiamen 361005, China)

Abstract: Using crystal facet engineering of semiconductors to generate the photogenerated charge separation is an important
measure to improve the efficiency of photocatalytic reaction. However, there are still many controversies over how to understand and
explain the separation mechanism. In this paper, three typical semiconductor systems, TiO, (anatase), Cu, WS, and SrTiO;, are
studied using density functional theory,and the effects of surface energy and band energy anisotropy on photogenerated electron-hole
pair separation are explored.The results indicate that the difference in surface energy is the necessary condition for charge separation.
Moreover, band energy anisotropy along different facet directions is an important intrinsic factor for charge separation.
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