Microwave treatment of h2wo4-c composites
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Technical developments in the field of hard tungsten alloys are still improving. Special attention is devoted to designing hard tungsten alloys that can be obtained as ultra-nanopowders by the use of traditional precipitation methods and annealing at low temperatures. The synthesis of titanium and zirconium oxides from freshly precipitated hydroxides using an electromagnetic field has been described in earlier works [1, 2].

The present work concerns the synthesis of tungsten oxide and carbide powders from the h2wo4-c composite by means of microwave treatment. The h2wo4-c composites have been obtained by precipitation of tungsten acid from water solutions on the carbon substrate with ratios WO3(С = 1(1-8. 

It has been shown that the freshly precipitated composites possess the effective capability to absorb microwave radiation and to heat up. Depending on the amount of soot and the duration of the heat treatment the thermolysis leads to the formation of either a tungsten oxide modification or tungsten carbide.

Upon heating up to 300(С during 15 minutes the formation of the monoclinic modification of tungsten oxide with specific surface area 65 m2/g was observed. Microwave treatment at 800-900(С during 35-40 minutes leads to the formation of the  orthorhombic modification of tungsten oxide with a specific surface area ranging from 15 to 30 m2/g and particle sizes from 50 to 200 nm resulting in agglomerates of 1 μm size. The formation of tungsten carbide (hexagonal crystal structure) was observed at T= 1000(С with a heat treatment of more than 15 minutes; the specific surface area reduced to 5 m2/g. A detailed microstructural study of the obtained tungsten carbide showed that the sample consists of round particles which form agglomerates of about 1 μm in size, particles of the initial composite were not observed.

The proposed procedure allows to obtain monophase tungsten carbide and oxides or their mixtures with soot with a high surface activity. 
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