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Two-Dimensional Modified Carbon-Based Materials
for Efficient Photocatalytic Hydrogen Production
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Abstract 2D carbon-based materials are widely used in photo/electrocatalysis and other emerging filed,
since their unique properties,including excellent electrical conductivity,large specific surface area,and low
cost.In particular, photocatalysis,as a facile and environmental-friendly method of hydrogen production,has
become the preferred way to solve the problems of energy shortages and environmental pollution.Recently,
although the development of 2D carbon-based materials has continuously emerged,its inherent problems
such as low photogenerated electron/hole separation efficiency, weak reduction/oxidation ability and low
interfacial transport rate are still difficult to overcome.Therefore,it is of great practical significance to sig-
nificantly increase the surface catalytic active site density of two-dimensional carbon-based materials and

improve their electron transport rate and stability in photocatalytic hydrogen evolution.In this review, we
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focused on four types of 2D carbon-based materials,including graphdiyne (GDY),carbon nitride (C;N,),
covalent organic frameworks (COFs),transition metal carbides and nitrides (MXenes) ,and systematically
summarized and analyzed the effects of two different modification strategies,such as doping / vacancy de-
fects and construction of heterojunctions, on photocatalytic hydrogen production. Finally, some prospects
for the development and challenges of novel modified 2D carbon materials for efficient hydrogen production
applications are proposed.This review is aiming to provide roadmap for the design, preparation,and applica-
tion of photocatalysts with excellent stability and catalytic activity.
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