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Recent Study of Photocatalytic Water Splitting for Hydrogen

Generation Based on Two-dimensional Semiconductor Heterostructure
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Abstract: Due to increasingly serious environmental pollution, people are forced to explore efficient photocatalysts used to
decompose water for hydrogen generation. Two - dimensional (2D ) semiconductor photocatalyst holds the significant promise
because of its novel physical and chemical properties, compared with bulk photocatalyst. To overcome the crucial problem of short
lifetime for the photogenerated charges, 2D van der Waals (vdW) heterostructures are used to be formed as a photocatalyst due to
the awesome ability to separate the photogenerated electron-hole pairs. The recent development of 2D photocatalyst is reviewed,
especially vdW heterostructure photocatalyst for water splitting. After demonstrating the fundamentals of light-driven redox reaction
for water splitting, this paper makes a study of the transition metal dichalcogenides ( TMDs) and phosphorus from theory and
experiment in the highlight, which are used as heterostructure photocatalyst, introduces the application of 2D vdW heterostructure
photocatalyst and discusses its opportunities and challenges.
Keywords : two-dimensional materials; heterostructure; photocatalyst; water splitting
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