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Preparation of Phosphorus Doped-Silicon Carbide and Influence Factors
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Abstract: Phosphorus doped silicon carbide (SiC) was synthesized using glucose powder as carbon source,
carbon-white as silicon source and phosphoric acid as the doping source via carbo thermal reduction method.
The phase composition, micromorphology and properties of the samples were characterized by X-ray diffraction,
Ultraviolet visible absorption detector, scanning electron microscopy and surface area analyzer. The results
showed that phosphorus atoms incorporated into the SiC lattice sites, forming phosphorus doped 3C-SiC. The
microstructure of synthesized SiC samples was similar to that of carbon-white, and the mean particle size of
primary particle of SiC was 150 nm. The maximal specific surface area of the SiC was 84.4 m*/g. The doping
reached a saturation point when n(P) :n(Si) =0.01. The band gap of SiC decreased with the increase of the
temperature , however, it changed slightly at temperatures above 1 350 °C, and the specific surface area was the
biggest at 1 400 °C. It is expected to accomplish the large-scale production of doped silicon carbide with cheap
and available raw materials used in the present study.
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Fig. 1 SiC with different doping mole ratios at 1 350 °C: (a) XRD patterns, (b) UV-vis and band width lines diagram(inset)
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Fig. 2 SEM images of samples: (a) undoped SiC at 1 350 °C, (b) SiC with doping mole ratio of 0.075, (¢)carbon-white
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Fig. 3 SiC with doping mole ratio of 0.05 at different calcination temperatures:
(a)XRD patterns, (b) UV-vis and band width lines diagram(inset)
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Fig. 4 SEM images of doped SiC at the different
temperatures: (a) 1 300 °C, (b) 1400 °C
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