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Preparation of mesoporous g-C,;N, materials with a large specific

surface area and their hydrogen production performance
WANG Cong ,» XIE Qidong, FU Yagin, SI Yinsong
(School of Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To obtain graphitic carbon nitride (g-C,N,) with a large specific surface area and excellent
hydrogen production property, the solution of cyanamide and formaldehyde was dissolved into the silica
(Si0,) sol, and a hybrid precursor composed of cyanamide, formaldehyde and SiO, gel was formed.
Mesoporous g-C,N, obtained by calcination of the hybrid precursor under ventilation condition (named
VCN) and that under airtight condition (named ACN) were obtained. The morphology and crystal
structure of mesoporous g-C,N, were characterized with transmission electron microscopes X-ray
diffractometer and Fourier transform infrared spectroscopy. The hydrogen production properties of
mesoporous g-C,N, were tested by fluorescence spectra and gas chromatography. The results show that
VCN not only has a large specific surface area (about 312 m®/g), but also broadens the light absorption
range (about 760 nm) and improves the separation efficiency of the photoinduced electron-hole pairs.
Specifically, VCN with 40 mg formaldehyde (VCN-40) possesses the highest hydrogen production rate of
2826 pmol/(heg), which is 1. 8 times higher than that of g-C,N, without formaldehyde under ventilation
condition (VCN-0). This study provides useful reference for the development of g-C,N,-based composite
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catalysts with high hydrogen efficiency.

Key words: g-C,N,; SiO, sol; formaldehyde; porous structure; thermal polymerization process;

hydrogen production performance
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