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Abstract: Two-dimensional materials have attracted broad interest because of their wide variety of properties. They
can be used as photocatalysts and electrocatalysts due to their extremely high specific surface area, and have great po-
tential application in the field of environment and renewable energy. This review focuses on the structure and proper-
ties of common two-dimensional materials such as 2D carbides and nitrides (MXenes), g-C;N, and black phosphorus
(BP). Furthermore, the latest research on the modification of two-dimensional materials in the area of photocatalysis
and electrocatalysis are discussed and commented. Finally, research prospects for two-dimensional materials in the fu-
ture are predicted.
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Fig. 1 Different types of two-dimensional materials
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Fig. 3 (a) ORR schematic diagram of the surface of N-doped graphene/V,C MXene composite structure
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(b) schematic diagram of CO,RR of M03;C, MXene surfacet!), (c) schematic diagram of N,RR of V3C, MXene surfacet*”! (1 A=0.1 nm)
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Fig. 7 Modification of catalytic properties of two-dimensional materials
(a) Boundary state regulation; (b) Functional group regulation; (c) Defect state regulation; (d) Single atomic immobilization;
(e) Confinement effect; (f) Heterojunction
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