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First-principles Study on the Band Structure Optimiza-
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B0, [FEIFHE PR % Cu, ZnSnS, L7 E5 #7704 . (& RIAg B A Cu ALRENS AR H AN T
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Abstract:[Objective]In order to supply more driving force for water splitting, we can increase
the energy interval both between valence band maximum (VBM) and water oxidation level,and
between conduction band minimum (CBM) and water reduction level by element doping.
[Methods]Using the first-principles calculations, we have investigated the electronic structure
of Cu;ZnSnS,. [Results]We found that Ag substitution for Cu can lower the energy position of
VBM and do not change the energy position of CBM, while Ge substitution for Sn can raise the
energy position of CBM and do not change the energy position of VBM. [Conclusion]We can get
the optimal band structure for water splitting through changing the ratio in (Cu;-,Ag,).Zn
(Sni—,Ge,) S, alloy.

Key words: photocatalyst,Cu,ZnSnS, , doping, first-principles calculations
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