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Abstract Photocatalytic water splitting for hydrogen production offers a sustainable approach for the effi-
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cient conversion of solar energy into hydrogen energy. Graphitic carbon nitride (g-CsN,) has emerged as a
promising candidate material in this field due to its unique electronic structure, excellent chemical stabili-
ty, and good environmental compatibility. However, its inherent limitations, such as a light absorption
range mainly confined to the short-wavelength visible region, high recombination rate of photogenerated
charge carriers, and insufficient surface active sites, severely restrict further enhancement of its catalytic
performance. To overcome these bottlenecks, various modification strategies have been developed: het-
eroatom doping can modulate the electronic structure and broaden the light absorption range; surface func-
tionalization can enrich active sites and optimize interfacial reaction kinetics; constructing heterojunctions
effectively promotes charge carrier separation; morphology engineering (e. g. , fabricating hollow nanoves-
icles or two-dimensional nanosheets) can increase specific surface area and shorten charge transport dis-
tances; and defect engineering can regulate charge distribution and migration behavior. Through synergis-
tic effects, these strategies significantly improve the photocatalytic hydrogen evolution activity and stabili-
ty of g-C;N,. Future research should further explore the coupling mechanisms of multi-component modifi-
cation techniques to advance its practical application in large-scale hydrogen production.

Keywords g-C;N,; modification strategies; photocatalytic hydrogen evolution; research prospects
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Tab. 1 Comparison of photocatalytic H, evolution activities between different g-C; N,-based photocatalysts

il H, #R/ P24

AT pin g S Es B A5 N

(umol » g7! « h™H SCHR

BO-C,N, 300 W AT (A =420 nm) 90 mL7/K,10 mL =28k B340k 3% Pt 9 751 [20]

0. 36-SUCN 300 W GUAT (X =420 nm) 40 mL 7K,10 mL = Z % RSO 2019 Pt 161. 32 [21]

CNFHs 300 WARAT (A =420 nm) 45 mL /K ,5 mL = ZBEERE ¥ 197.5 [25]

CNFHs/CoP 300 W T (A >>420 nm) 45 mLJK,5 mL =ZEHE RSN 2. 25 %) CoP 1072.0 [25]

Pd/SCN (10 h) 300 W R (A =400 nm) 90 mL /K .10 mL = ZFERE Pd 5358 [29]

MG@hm-C(CN), 300 W ARAT (B 90 mL /K, 10 mL = Z B T 1 009 [30]
AM 1.5 GIEH)

C-GCN 300 W AT (A =420 nm) 72 mL /K, 8 mL = Z.FE R ik 4380 3261 Pt 1953 [31]

HCCN-1. 2 300 W fRAT (A =420 nm) 90 mL 7K, 10 mL = Z ke i A ECh 32611 Pt 3 550. 2 [32]

TFBDC-50/CN 300 W AT (A >>420 nm) 90 mL 7K .10 mL = Z Wil 5RO 3019 Pt 764.0 [33]

BM-0. 5(BAC/MA=0.5) 300 W {if] (A >>420 nm) 35 mL 7K, 15 mL methanol TSR 12619 Pt 243.5 [34]

100 mL 7K,0. 25 mol/L Na,S,
MCS/HCN-1. 0 300 W {iJT (420 nm) x 21 530 [40]
0. 35 mol/L Na, SO,
SCN/V,C 300 W fidT (2 >>420 nm) 90 mL7K,10 mL =28 BrE44ch 3% Pt 8 003 [41]

CNV-mCN-Br(Br #

G CN 24 g C,N) 300 W fiAT (A >420 nm) 90 mL 7K, 10 mL = Z % i 4380 17619 Pt 22 210 [44]
Zn-PCN4. 79%) 300 W {iAT (A =420 nm) 90 mL 7K, 10 mL = Z. ¥ TSRO 12619 Pt 1172.9 [48]
Co, Ag,-PCN 300 WARAT 72 mL /K, 8 mL = Z 5 T 1190 [49]
NiS@g-C;N, (A) BAURPDE  KARRR AR 0. 02 g, JeAid A J 31 300 [51]
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Fig. 4 Synthesis of the samples and their photocatalytic and photoelectrochemical properties[mm
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