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Preparation of Vanadium Titanium Carbide Solid Solution Powders by
Carbon Thermal Reduction
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Abstract; Single phase TiVC, was prepared by carbothermal reduction of metavanadate, graphite and titanium dioxide mixed raw materials.

Phase composition and optimized carbon coefficient were investigated by combination of XRD and SEM analysis. Results showed that single

phase TiVC, with good crystallinity was obtained after second reduction when the carbon coefficient was 0.80.
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Tab.1 Chemical composition of raw materials (wt.%)

Composition Purity Chloride  Sulfate Iron
Metavanadate =99.24 0.0042 0.0096  0.0043
Titanium dioxide =~ =99.38  0.0067 0.0089  0.0047
Graphite =99.85 / / /
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Fig.1 (a) DSC curves for carbothermic reduction of ammonium
metavanadate (b) DSC curves for carbothermic reduction of titanium
dioxide (c) DSC curves for carbothermic reduction of metavanadate
and titanium dioxide mixture
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Fig.2 (a) XRD pattern of metavanadate carbon thermal reduction
products (b) XRD pattern of titanium dioxide carbon thermal
reaction products (c) XRD pattern of metavanadate and titanium
dioxide mixture carbon thermal reaction products
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Fig.3 (a) Micro-morphology of metavanadate carbon thermal reduction powder (b) Micro-morphology of titanium dioxide carbon thermal

reaction powder (c¢) Micro-morphology of metavanadate and titanium dioxide mixture carbon thermal reaction powder
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Fig.5 Micromorphology of vanadium titanium carbide solid
solution powders
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