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Preparation of Carbon Nitride Powder with High Nitrogen/Carbon Ratio
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Abstract: Carbonitride precursor with C-N bond was prepared from dicyandiamide using pulsed arc discharge
under nitrogen atmospheric pressure. The synthesis of carbon nitride powder with high N/C ratio and large
amount of sp°C-N single bond was performed on a microwave plasma CVD system using the precursor. The mor-
phology, composition and structure of the samples were characterized by scanning electron microscopy (SEM), X-
ray diffraction(XRD), Fourier transform infrared (FTIR) and X-ray photoelectron spectroscopy (XPS). The results
show that the dicyandiamide molecule is broken into carbon nitride fragments and absorbed on the surface of the
micro-dicyandiamide under the effect of pulsed arc plasma. The crystal structure of dicyandiamide is destroyed
and turned into amorphous carbonitride compound mainly with sp’C-N single bond through a number of treat-
ments by the pulsed arc plasma. Amorphous carbonitride compound is recombined under the effect of the mi-
crowave nitrogen plasma. XPS result suggests that the surface of the product is mainly made of amorphous carbon
and carbonitride with high N/C ratio and large amount of sp°C-N single bond. XRD result suggests that the car-

bonitride powder is with a crystalline structure of B-C;N,.
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Fig.1 IR spectra of samples
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Table 1 Comparison of observed XRD results and

theoretical values of 8-C;N, crystalline

Observed for 2# Calculated for B-C3Ny4

26/(°) d/nm d/nm hkl

27.05 032969
40.91 0.22038
43.08  0.20977
50.25  0.18141

0.32009 (110)
0.22057 (101)
0.20954 (210)
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