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Preparation of Carbon Self-Doping Graphic Carbon Nitride Nanosheets for
Photocatalytic H, Evolution Performance under Visible-Light Irradiation

LU Yang' SHANGGUAN Li' ZHANG Hui' WANG Yan'
TAN Yu-Ye' SUN Jian-Hua™' LIU Guang-Xiang™”
('School of Chemistry and Environmental Engineering, Institute of Advanced Functional
Materials for Energy, Jiangsu University of Technology, Changzhou, Suzhou 213001, China)
(*Nanjing Key Laboratory of Advanced Functional Materials, School of Environmental Science,
Nanjing Xiaozhuang University, Nanjing 211171, China)

Abstract: The photocatalytic activity of graphic carbon nitride (g-C;N,) was limited because of poor visible-light
utilization and low photogenerated carriers separation. Herein, carbon self-doping g-C;N, (CNNS-x, x mg represents
the mass of TAPD in precursor) was simply prepared by one-step thermal co-polymerization of the homogeneous
mixture of urea and 2,4, 6-triaminopyrimidine (TAPD). The as-prepared CNNS-x was carefully characterized by
powder X-ray diffraction (XRD), elemental analysis (EA), and X-ray photoelectron spectroscopy (XPS), which indi-
cated that the pyrimidine was incorporated into the 7 -conjugated graphic carbon nitride. Thus, the CNNS-x was
endowed with narrower bandgap, higher electric conductivity, which are favorable for improving the efficiency of
visible-light absorption and photogenerated carrier separation. As a consequence, all the CNNS-x show remarkably
improved performance in photocatalytic hydrogen evolution activity under visible - light irradiation. The optimum
sample (CNNS-30) showed an excellent hydrogen evolution rate (~57 wmol-h™), which was up to 4 times higher
than that of g-C;N, nanosheets (CNNS).
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FESEM images (A, C) and TEM images (B, D) of CNNS-30 and CNNS
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Table 1 Specific surface area, band gap and hydrogen evolution rate of CNNS-x and CNNS

Sample Sypp / (m?e g Band gap / eV Hydrogen evolution rate / (mol -h™)
CNNS 131 2.70 14.0
CNNS-10 9% 2.60 413
CNNS-30 92 2.50 57.6
CNNS-50 69 2.46 425
CNNS-100 53 2.38 30.3
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(A) XRD patterns of CNNS-x and CNNS, and (B) FTIR spectra of CNNS-x, CNNS and TAPD
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