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Synthesis and photocatalytic activity of
porous carbon nitride etched by inorganic acids
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2. School of Environmental Science and Engineering, Shaanxi University of Science & Technology, Xi'an 710021, China)

Abstract: Obtaining low dimension and porosity of graphitic carbon nitride ( g-C;N, ) through proper
morphology control is an effective way to improve its photoactivity. By using high-temperature calcination
treatment, g-C;N, was etched by HCI, HNO,, and H,SO,, respectively. Their surface and structural
properties, formation mechanism, and photoactivity of rhodamine B degradation were studied, and the
photoactivity enhancement mechanism was proposed. Results show that the basic crystal structure of g-C;N,
underwent trivial changes after acid etching, while flake structure and lots of nanopores were formed, and the
nanopores were the result of acid inhibition on the thermal condensation reaction over N—H bond in
precursor. The inhibition effect, diameters of the nanopores, and the XPS peak intensity corresponding to
marginal (C),—N—H group increased in the order of HCI, HNO,, and H,SO,. After 40 minutes, the
rhodamine B degradation rates of g-C;N,, g-C;N, etched by HCl, HNO,, and H,SO, were 45% , 56% ,
52% , and 95% , respectively, among which the g-C;N, eiched by H,SO, exhibited the best photoactivity.
Flake structure and nanopores increased the specific surface area of g-C;N,, promoted the adsorption of
rhodamine B under dark conditions, enhanced the light absorption ability, and broadened the band gap
through the quantum confinement effect, which effectively accelerated the separation of photogenerated charge.
Thus, acid etching overcomes the shortcomings of g-C;N, and the research results provide some valuable
insights to the exploration of photoactivity enhancement methods.
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