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Theoretical study onoptical response improving of g-C;N, by C/N self-doping

LI Zong-Bao, WANG Xia, SHI Wei
(School of Material and Chemical Engineering, Tongren University, Tongren 554300, China)

Abstract: It becomes an effective way to solve environmental pollution by using photocatalysis of semi-
conductors. For the reasons of chemical stabilization and unique electronic structure, polymeric graphitic
carbon nitride (g-C;N,) has been used extensively in the field of photocatalysis. Using the first principle
calculations, optimized crystal structures and electronic structures are calculated for the doped cases.
From comparisons of formation energies, the most stable crystal structures are obtained for monatomic
substitutional doping cases and polyatomic surface transfer doping ones. The results reveal that C/g-
C; N, can be easier synthetized than N/g-C;N; because of its lower formation energy. The results show
that the best doping ratio of Cis 1/12 for the reason of high visible light response. The calculated results
are helpful to provide theoretical basis and instruction for subsequent synthesis in addition to the micro-
scopic mechanism of doping.
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Fig. 1 Intrinsic g-C; N, model and all potential doping sites: P1~P3 are three equivalent do-

ping regions; inset is side view of positions in surface transfer doping
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Tab. 1 Formation energies of C doped C; N, in substitution and surface transfer doping means
1/24 C atom doped
Substitution Surface transfer doping
N1 N2 N3 Cav T1 N1-Top Cav-NN
Etom —3.36 —1.53 —3.31 —6. 77 —5.60 —7.20 —4.15
1/12 C atoms doped/ N1-Top
Cavl Cav2 Cav3 Cav3-P3 N1-Top-P3 N1-Top Cav2-P2
Eform —9.01 —9.00 —9.00 —5.59 —4.90 —7.48 —5.48
1/8 C atoms doped/Cavl
Cav3 Cav2 Cav Cav3-P3 Cav-NN
Eform —4. 48 —4.55 —8.13 —4.76 —95.65
1/6 C atoms doped/Cav
Cav2 Cav3 Cav
Efom —4.05 —4.48 —5.90
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Fig. 4 The PDOSs of g-C;N, with different C doped ratios
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Tab. 2 Formation energies of N doped g-C; N, in substitution and surface transfer doping means
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Surface transfer doping
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