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Fig.1 Schematic illustration of the structure of g-C;N,
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Fig.2 Schematic illustration of the preparation process of carbon-modified g—C3N4“4]
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Table 1 Performance comparison of photocatalytic oxidation of benzyl alcohol coupled with hydrogen production using different

graphitic carbon nitride photocatalysts

HER rate without HER rate with Yield rate of
Photocatalysts Cocatalysts benzyl alcohol benzyl alcohol benzaldehyde Year References
/(umol-h g™ /(umolh g /(umol-h g ")

CCN-Pr 2% Pt - 149.39 154.62 2023 [9]
Vyx-UP-CN 3% Pt 2 856.7 196.08 198.28 2022 [10]
CMCN 1% Pt 5449 288 230 2021 [14]
CMel 3% Pt 6480 981.2 - 2022 [16]
S-doped g-C;N, 1% Pt 2230 376 387 2020 [20]
Ru/g-C;N, - - 6420 5070 2022 [21]
Wia-CN-PUNS 1% Pt 3002 298.7 305.1 2021 [22]
CN/BP@Ni BP and Ni 8590 928 939 2021 [26]
Wi3040/g-C5N, - - - 497.5 2019 [28]
SnS/g-C;N, - - - 387.2 2021 [29]
CNNC 1% Pt 7 860 929.5 927.5 2021 [30]
NiS/PCN - 983.3 1 666.9 1 665 2023 [31]
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Research Progress of Graphitic Carbon Nitride for Photocatalytic
Oxidation of Benzyl Alcohol Coupled with Hydrogen Production

ZHOU Fei
(Wuhan Institute of Shipbuilding Technology, Wuhan 430050, China)

Abstract: Graphitic carbon nitride (g-C;N,) is a metal-free polymeric semiconductor material. Because of the
visible-light response, superior chemical stability and tunable band structure, g-C;N, has shown a bright
application prospect in the fields of photocatalytic water splitting for hydrogen production, air purification and
environmental remediation. Currently, the studies on photocatalytic water splitting of g-C;N, mainly focus on the
hydrogen evolution reaction, while the oxidation of sacrificial agents and photogenerated holes are not highly
utilized. With a relatively higher selectivity, photocatalytic oxidation of benzyl alcohol can achieve the production
of hydrogen and benzaldehyde simultaneously. Combining the latest research progress, this paper
comprehensively reviews the applications of g-C;N, in photocatalytic oxidation of benzyl alcohol coupled with
hydrogen production, and then introduces the strategies of activity enhancement from five aspects including
molecular modifications, control of microstructure and defects, non-metallic elemental doping, loading of metals
and design of composite materials. In addition, the effects of structure and separation efficiency of photogenerated
carriers of g-C;N, on the catalytic activity are summarized, and the future development of photocatalytic oxidation
of benzyl alcohol coupled with hydrogen production using g-C;N, is also forecasted.

Key words: graphitic carbon nitride; selective oxidation of benzyl alcohol; photocatalytic hydrogen production;

benzaldehyde
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