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Preparation and characterization of chromium carbide
nanopowders produced by carbon thermal reduction
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Abstract: The carbon thermal reduction method was used to synthesize chromium carbide (Cr;C,) nanopowders using
nanometer Cr,O; and nanometer carbon black as raw materials. The products were characterized by XRD, SEM and TEM.
The results show that the powders with the single phase of Cr;C, can be synthesized under the conditions of 28% C (mass
fraction), 1 100°C, 1 h, and the average crystallite size is 25.6 nm. The powders show good dispersion and are mainly
composed of spherical or near-spherical particles with a mean diameter of about 30 nm, and they have no obvious
agglomerating phenomenon. The surface of the specimen mainly consists of Cr, C and O three species elements. The XPS
spectrum of O 1s mainly consists of three peaks (Oa, Oh and Od), which are considered to be due to O, OH and Cr,0s,
separately. The spectrum of Cls mainly contains four peaks (Cf, Cc, Cd and Ce), which are ascribed to the contaminated
carbon, Cr;C, and other chromium carbides (Cr;C,_,, 0<x<:0.5), separately.
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Fig. 1 XRD pattern of powders heat-treated at 1 100 C for
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Fig. 6 XPS spectrum of Cr 2p energy region for sample
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Fig. 7 XPS fitting spectrum of Cr 2p energy region for
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