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Carbon nitride-based nanomaterials for multipollutant degradation and
their mechanism
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(College of Food Science, South China Agricultural University, Guangzhou 510640, China)

Abstract: To explore the photocatalytic performance of carbon nitride-based composites, Zinc Oxide/Graphitic
Carbon Nitride Composite ( g-C;N,/Zn0O) and Cerium Oxide/Graphitic Carbon Nitride Composite ( g-C;N,/Ce0, )
nanomaterials were synthesized via a hydrothermal method using melamine ,nano-Zn0O, and nano-CeO, as precursors. Their
degradation effects on methyl orange (MO ) , hexavalent chromium ( Cr® ), and their mixed solution were investigated
under ultraviolet light irradiation. It was found that in single-pollutant degradation, the two composites exhibited
significantly superior performance compared to monocomponent catalysts. In the synergistic degradation of the mixed
solution , the degradation efficiency of MO remained stable ,while that of Cr® was significantly enhanced.Characterization
via X-ray Diffraction ( XRD) , Fourier Transform Infrared Spectroscopy ( FT-IR), X-ray Photoelectron Spectroscopy
(XPS) ,and Ultraviolet-Visible Diffuse Reflectance Spectroscopy ( UV-Vis DRS) spectroscopy confirmed that g-C;N,
was successfully compounded with ZnO and CeO, to form an interlaced energy band structure.This structure not only
narrowed the bandgap of the metal oxides but also improved the transfer and separation efficiency of photogenerated
electron-hole pairs (e -h" ), thereby enhancing photocatalytic activity. In the synergistic degradation system, the
degradation of MO consumed photogenerated holes (h*) and produced the intermediate product sulfanilic acid
(C4H,NO,S) ,which effectively promoted the reduction of Cr®*, realizing the synergistic degradation of the two pollutants.
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