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Abstract

The Ar/Ar-Hg piasma method was applied to reduce oxides and refine metals of V, Ta
and B. In éddition, the High temperature chemical reaction in Ar plasma and of tﬁe refining
reaction in the Ar-(20%)H; ' plasma ‘were analyzed. The crude V of 96wt% purity was
obtained at the ratio of C/V:0s=4.50 by the Ar plasma reduction grade and the maximum
reduction was obtained at C/V2:0s=4.50 due to the O loss from the thermal decomposition of
vanadium oxide. In the Ar-(20%)H: plasma refining, the metallic V of 99.2wt% was
produced at the ratio of C/V:05=4.40. It was considered that a main refining reaction
resulted from the chemical reaction between the residual carbon and residual oxygen. The
metallic Ta of 99.8wt% was obtained at the ratio of C/Ta;0s=5.10 in a Ar plasma reduction
and the O loss from the thermal decomposition of tantalum pentoxide did not take place.
The deoxidation reaction was more significant than the decarburization reaction in the
Ar-{20%)H;, plasma refining and the metallic Ta of 99.9wt% was produced within the range
of C/Tax0s ratio of 450 to 5.10. The Vickers hardness of Ta in the above mentioned range
was about 220Hv due to the decrease in a residual oxygen by the deoxidation reaction. On
the other hand, C is no suitable agent for the reduction of ByOz by the Ar and Ar-H
plasma. But Fe-B-Si alloy was produced with the reduction of B:Os in the melt when Fe,

C, By0s, and ferroboron mixtures were melted by the high frequency induction melting.
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Fig. 1 Schematic diagram of the plasma melting
apparatus.
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Fig. 2 Flow sheet for pure metals(V, Ta, B)
production by plasma treatment.
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Fig. 3 Relation between the temperature of a
subjected material and the output of
plasma arc with Ar gas and Ar-(209%)H:

gas mixture.
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Fig. 4 Effect of C/Vo:0s on V, C and O content

in the products by Ar plasma reduction.
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Fig. 5 Effect of C/Tax0s on Ta, C and O
content in the products by Ar plasma
reduction.
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Fig. 6 Effect of plasma arc generating gas

(vol% Hz) on C and O content.
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Fig. 7 Effect of C/V20s on V, C and O content

in the products by Ar-(20%)H: plasma

refining.
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Fig. 8 Variation in free energy with temper—
ature for deoxidation and decarburization
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Fig. 9 Variation of Vickers hardness(Hv) with
C/Ta:0s ratio.
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Fig. 10 Effect of C/Ta;0Os on Ta, C and O
content in the products by Ar-(209%)H:

plasma refining.
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Fig. 11 Free energy change with temperature
for . deoxidation and decarburization of

Ta by H and Ha.
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