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Abstract: Hydrogen energy is known as the “ultimate energy of the 21st century”, and the production of
hydrogen is also one of the focuses of attention in the 21st century. Semiconductor photocatalysts offer a
promising approach to producing hydrogen under visible light. Vanadium oxide has the characteristics of
multiple oxidation states, multiple coordination numbers, high stability, and a narrow band gap, so it has a
wide application prospect in the field of photocatalytic hydrogen production. However, vanadium oxide has
defects, including a small specific surface area, insufficient visible light absorption, and rapid
photogenerated carrier recombination, resulting in low photocatalytic performance. Therefore, it is crucial
to optimize the photocatalytic performance of vanadium oxide to improve the efficiency of photocatalytic
hydrogen production. In this paper, the application of vanadium oxide in photocatalytic hydrogen production
at home and abroad in recent years is reviewed, and the optimization strategy to improve the photocatalytic
hydrogen production performance of vanadium oxide is discussed and analyzed. That is, the photocatalytic
hydrogen production activity is improved by surface modification, element doping, and heterojunction
construction to increase the specific surface area, enhance light absorption, and inhibit the rapid
recombination of photogenerated carriers. The hydrogen production performance of vanadium-based
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photocatalysts prepared by different optimization strategies will be improved continuously in the future.

Industrial production is expected to be achieved, which can efficiently convert solar energy into hydrogen

energy and replace fossil fuels.

Key words : vanadium oxide ;nano material ; catalyst; hydrogen production; water splitting
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Fig.2 Photocatalytic hydrogen production activities of different vanadium oxides
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Table 1 Study on hydrogen production from vanadium oxide heterojunction photocatalysts

Photocatalysts Synthesis method Heterojunction type Hydrogen production activity ~ Ref.
SmV/SCN Sol-gel surfactant-assisted Type Il heterojunction 22618 pmol-g ! (48]
Bi,0,/BiVO, Hydrothermal p-n heterojunction 171.13 pmol-h ™ !g ™! [49]
V,05-Bi,S, Hydrothermal-calcination Z-scheme heterojunction 590.151 pmol-g '+h ™! [50]
CdS-FeVO, Solvothermal S-scheme heterojunction 390 pmol-g ™! [51]
B-AgVO,/CdS Hydrothermal p-n heterojunction 581.5 pmol-g ! [52]
BiVO,/g-C;N, Hydrothermal Z-scheme heterojunction 3761 pmol+-h™1-g™! [53]
BiVO,/TiO, Sonic chemistry Z-scheme heterojunction 14.3 mmol-g *+h™! [54]
Fe,N/BiVO, Electrostatic self-assembly Z-scheme heterojunction 1420.7 pmol+h '+g ! [55]
Ni-MOF-74/BivO,/P High-temperature calcination S-scheme heterojunction 245.4 ymol-g~! [56]
Ta,05/BiVO, Hydrothermal n-n heterojunction 10.2 pmol-g ! [57]
BiVO,-CdS chemical deposition Z-scheme heterojunction 61.2 pmol-g '+h™! [58]
V,05/C3Nj5 Calcination Z-scheme heterojunction 329.9 pmol+h ™! [59]
g-C;N,/BiVO, Hydrothermal Z-scheme heterojunction 80.7 pmol-g '+h ! [60]
g-C;N,/Au/BiVO, Calcination Z-scheme heterojunction 410.0 pmol+g '+h™! [61]
ZnIn,S,/RGO/BiVO, Hydrothermal Z-scheme heterojunction 563.3 pmol+g~'+h! [62]
BiVO,(@Fe,0, Solution combustion and in-situ precipitation  Z-scheme heterojunction 139.0 pmol-g ! [63]
V,05/CdS/CuS Hydrothermal S-scheme heterojunction 1475 ymol+h t-g™! [64]
7n,sCd, -S/BiVO, Hydrothermal S-scheme heterojunction 8969.58 pmol-g '+h! [65]
BiVO,/g-C,;N, Sedimentation S-scheme heterojunction 6880 pmol-g '+h ™! [66]
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