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Controlled Synthesis of g-C;N, Based on
Thermo-Chemical Property of Precursor
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Abstract: A programmed synthesis method was developed to prepare highly efficient photocatalytic g-C;Ni. The
TG/DSC thermograms were acquired and analyzed by using thiourea as the precursor. g-C;N,; was prepared by
programmed (a multi - step temperature control ) thermal polycondensation method based on the chemical
conversion of precursor at different phase transformation temperatures. The textural structures, optical and
electronic properties of the g - C;N; were systematically characterized by Scanning Electron Microscopy,
Transmission Electronic Microscopy, X -ray Diffraction, Fourier Transform Infrared Spectroscopy, Diffuse
Reflectance Absorption Spectroscopy and Fluorescence Spectroscopy. The effects of the multi-step temperature
control during the g-CsNy preparation were investigated on the photocatalytic performance of g-C;Ni. It was
found that that the obtained g-C;Nswas composed of loosely stacked bulky sheets by keeping the temperature at
260 °C of the phase transformation temperature of thiourea for 1 h, then at 426 °C for another 1 h, and finally at
550 °C for 4 h. The diffuse reflectance absorption and fluorescence spectroscopic analysis indicated that the
programmed synthesis promoted the dissociation of the photo-generated electron-hole pairs. The photocatalytic
activity of the obtained g-C;N, was evaluated by using RhB as a model organic pollutant. The g-C;Ns photocatalyst
obtained with the presently developed programmed synthesis method increased the photocatalytic degradation
rate of RhB by about 3 times in comparison with the g-C;Ny prepared by a conventional method. The enhanced
photocatalytic performance of the obtained g-Cs;N, was attributed to the increased specific surface area and
improved separation of photo-generated electron-hole pairs.
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Fig. 1 TG/DSC thermograms of thiourea
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Fig.2  SEM (a, b, ¢) and TEM (d, e,f) images of CNT-550-1 step, CNT-550-2 step and CNT-550-3 step
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Fig. 3 XRD patterns (a) and FTIR spectra (b)of CNT

prepared by different programmed temperature control modes
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Fig.4 DRS spectra (a) and PL spectra (b) of CNT prepared by

different programmed temperature control modes
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temperature control modes.
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