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Controllable Preparation and Photocatalytic Performance of Graphitic Carbon Nitride
Nanosheets

DUAN Feiyang, ZHOU Anning, CHEN Fuxin, LING Jie, MA Mengdan, JIA Xinyu
(School of Chemistry and Chemical Engineering, Xi'an University of Science and Technology, Xi'an 710054, China)

Abstract: A series of graphitic carbon nitride (g-C5N,;) nanosheets with controllable thicknesses were prepared by a thermal
polymerization method with different ratios of precursor melamine and urea. The nanosheets were characterized by X-ray diffraction,
scanning electron microscopy, atomic force microscopy, specific surface area measurement, ultraviolet—visible spectroscopy and
photoluminescence, respectively, which were used for the photocatalytic degradation of Rhodamine B (RhB). The results show that
g-C3N;y is the thinnest (1:8-CN) with the thickness of 3.5 nm when the ratio of melamine to urea is 1:8. Its specific surface area is
6 times greater than that of g-C3N, prepared using only melamine (assigned as M-CN). The photoelectric analysis indicates that
1:8-CN has a higher separation efficiency of photogenerated carriers. Under the visible-light, the photocatalytic degradation rate of
RhB by 1:8-CN can reach 96.2%, which is 1.9 times greater than that of M-CN. Besides, the photocatalytic degradation mechanism of
1:8-CN toward RhB is since the electrons generated by the separation of photogenerated electron-hole pairs combine with O, to
generate ‘O, , and then'O, oxidizes RhB into CO, and H,O, and the holes do hardly participate in the reaction.

Keywords: graphitic carbon nitride nanosheets; photocatalysis; reaction mechanism
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Fig. 1 XRD patterns of different g-C;Ny
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Fig. 2 SEM images of M-CN, 1:2-CN, 1:4-CN, 1:6-CN, 1:8-CN and U-CN
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Fig. 3 AFM pictures and thickness analysis of M-CN, 1:2-CN, 1:4-CN, 1:6-CN, 1:8-CN and U-CN
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Fig. 4 Generation mechanism of g-C;N4 nanosheets
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