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Fig. 3 Side views (a) and molecular dynamics simulation (b) of the 2D MoSi; N, /InS heterostructure
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Fig. 6 Charge density difference of the MoSi, N, /InS heterostructure. With electron accumulation
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The plane-averaged charge density difference plot is represented by the orange curve
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Fig. 7 Optical absorption spectra of 2D InS,2D MoSi, N, and MoSi, N, /InS heterostructure
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First-Principles Study on the Photocatalytic Hydrogen Production

Performance of Two-Dimensional MoSi,N,/InS Heterostructure

JI Xuan, LI Kai,ZHAI Xiangyu,ZHANG Min
(College of Physics and Electron Information , Inner Mongolia Normal
University s Hohhot 010022 ,China)

Abstract: As an energy conversion method, photocatalytic water splitting technology has dem-
onstrated great potential in utilizing abundant solar energy resources and effectively addressing the
current energy crisis. This paper constructs a two-dimensional MoSi,N,/InS heterostructure and
systematically studies the electronic structure and photocatalytic performance of the composite ma-
terial using first-principles calculations. The results show that the lattice mismatch rate of the two-
dimensional MoSi, N, /InS heterostructure is 2. 94 % ,and the formation energy is —235 meV/atom,
which implies the stability of the MoSi,N,/InS heterostructure; Furthermore, the MoSi, N, /InS
heterostructure is a type [[ band-aligned direct bandgap semiconductor with a bandgap of 1. 81 eV,
which can effectively separate photogenerated electron-hole pairs. At the same time, the MoSi, N,/
InS heterostructure has a high electron mobility (10" em®* « V' « s7') and exhibits excellent
absorption capacity in the visible light region (10° cm '), which can further improve the efficiency
of hydrogen production from water splitting. Therefore, the two-dimensional MoSi, N, /InS hetero-
junction is a potential high-performance visible light photocatalyst.

Key words: two-dimensional MoSi, N, /InS heterostructure; electronic structure; photocatalytic

performance; first-principles calculation



