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Abstract: Semiconductor photocatalysis technology, an artificial photosynthesis which can alleviate the
current global environmental pollution and energy shortage crisis, has become a hot research direction in
recent years. Graphitic carbon nitride (g-C;N,4), a two-dimensional layered semiconductor material with
simple preparation and good visible light response capability, is currently the research focus of
photocatalytic materials. However, the poor photocatalytic performance of g-C;N, prepared from direct
polymerization of nitrogen-containing precursor system makes the performance regulation necessary.
Herein, the main preparation methods of g-C;N, were briefly introduced. The modification methods of
g-C3N,, including crystallinity improvement, heterojunction construction, morphology regulation and defect
engineering were then elaborated. The application of g-C;N, in the field of photocatalysis, such as
degradation of organic pollutants, decomposition of water to produce hydrogen, production of H,O, and
reduction of CO, were further summarized. Finally, the future development of g-C;N, was prospected, while
continuously improving the photocatalytic performance of g-C;N,4, more consideration should be given to
the design problems faced by actual industrial production. Further research on the preparation of highly
crystalline g-C;N, by molten salt method, construction of g-C;Ny-based heterostructure system, clear
separation mechanism of photogenic carrier in g-C;N4, mechanism analysis of adsorption and redox
reaction of reactants on g-C;Ny surface, and research of recoverable g-C;Ng-based photocatalysts were
regarded as the key development directions.
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Fig. 4 N, adsorption-desorption isotherms of g-C3N4/TiO,/CNOT (a), pore size distribution plots of g-C3;N4/TiO,/CNOT (b),
transient photocurrent measurements of g-C3N4/TiO,/CNOT (c), photocatalytic mechanism of g-C;N4/TiO,/CNOT for

antibiotic degradation (d)[46]'

heterojunction photocatalyst (e) and direct Z scheme heterojunction photocatalyst (f) under light irradiation

; Schematic illustration of electron-hole separation on all solid-state Z scheme
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Transient photocurrent responses of BWO, CN, CN/BWO and CN/Au(1)/BWO (a) and schematic diagram of

photocatalytic oxidation of RhB over CN/Au(1)/BWO under visible-light irradiation (=400 nm) (b)I**)
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Fig. 6 Schematic diagram of synthesis process of HCN@ZIS hollow core-shell nanoreactor (a), UV-Vis DRS spectra and

forbidden bandwidth of HCN, ZIS and HCN@ZIS (b) and energy band position and charge transfer diagram of HCN

and ZIS (¢)*”); TEM image of ultrafine Cu,O (d)P*”
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Fig. 7 SEM images (a) and N, adsorption-desorption of
0a-C3N,-C3 at 77 K (b)!*%
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Fig. 8 FESEM image of MS-Mo,C@NCNSs-700 (annealing temperature 700 °C) (a) and free-energy diagram for hydrogen
evolution at equilibrium (applied potential 0 V) on Mo,C, NCNS and MS-Mo,C@ NCNS (b)[
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Fig. 9 Transient-state surface photovoltage spectra (a) and charge extraction efficiency (b) of PTI-LiNa, PTI-LiK and PTI-LiNaK,
as well as gas evolution rate of PTI/Li"Cl™ in diverse molten salt composition of LiCI-NaCIl-KCl (4>300 nm) (c)[**!
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Fig. 10 Band structure alignments (a) and XRD patterns (b) and high-resolution B 1s XPS spectra (c) of g-C3N4and BHx!7);
UV-Vis-NIR DRS spectra (Insets are the optical photos) (d) and relationship of n type doping concentration and
electron concentration with light absorption intensity at 500 nm (b) for KCN, MKCN, CKCN, SKCN and BKCN samples'®”
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Fig. 12 Energy band structure diagrams of ACN and HCCN (a) and photocatalytic H, evolution rates for ACN, HCCN and

HCCN/CAN (b)'"¥); UV-Vis-NIR DRS spectra of PCN and RPCN (c) and hydrogen evolution performance from

water over 20 mg RPCN under 700 nm <1< 780 nm (d)[75]
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Fig. 13 TEM image (a), PL spectra (b), transient photocurrent (¢) and photocatalytic production of H,O, (d)!*"!
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