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Study on photocatalytic degradation of aqueous
pollutants by a novel two-dimensional red carbon
modified g-C;N, composite photocatalyst
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(College of Materials Science and Engineering. Qingdao University of Science and Technology, Qingdao 266042, China)

Abstract In this study, two-dimensional red carbon (RC) was prepared by a reflux method. and further
combined with graphite carbon nitride (g-C;N,) by simple mechanical agitation to obtain a new composite
photocatalyst (RCCN). RCCN presented a typical two-dimensional lamellar structure, and a lower carrier
recombination rate and charge transfer resistance than g-C;N,. Therefore, under simulated sunlight irradi-
ation, the composite exhibited excellent photocatalytic activity, and the highest apparent kinetic constant
(0. 038 6 min~ ') of organic degradation reaction was more than twice of g-C;N,. Both free radical quench-

ing experiment and electron paramagnetic resonance spectra showed that the composite material can pro-
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duce more active free radicals after excitation to participate in the oxidative degradation of organic matters.
Combined with the electron transfer route, a low-resistance channel was formed between g-C;N, and RC,
allowing electrons to be transferred directionally from the conduction band of g-C, N, to the valence band of
RC, that is, the photoinduced charge transfer belonged to a typical Z-type heterostructure. Therefore, the
reduced carrier recombination rate and the increased active substances greatly improved the photocatalytic
activity of the RCCN, which provided a new idea for the purification of pollutants in water.

Keywords two-dimensional red carbon; g-C;N,; photocatalysis; Z-type heterojunction
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Fig. 1 FESEM images, elemental distribution maps and HRTEM images of samples
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Fig. 2 XRD patterns and FI-IR spectra of RC, g-C;N; and RCCN
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Fig. 5 UV-Vis absorption spectra, (ehv)*-hv curves and PL spectra of samples
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Fig. 6 Photoelectrochemical performances of RC, g-C;N; and RCCN. The insets are the zoomed-in horizontal intercepts
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