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Preparation of VAISS alloy by vacuum aluminothermy with VO; powder
ZHANG Suxin, CHANG Fuzeng, QI Jian, ZHANG Na

(Chengde Vanadium and Titanium New Materials Co., Ltd., Chengde 067102, Hebei, China)

Abstract: Using V,0; and Al powder as raw materials, AIV55 alloy was prepared by vacuum alumino-
thermic reduction method. The process of preparing vanadium-aluminum alloy by aluminothermic
method was analyzed using thermodynamic software and differential thermal analysis method. The res-
ults showed that the thermodynamic calculation of aluminothermic reduction reaction at room temperat-
ure can reduce V,0; to V in one step. The actual reduction process is carried out in stages, with a start-
ing temperature of 749 °C, belonging to the category of liquid-solid reactions. The unit thermal effect is
2 239.65 J/g, and the adiabatic combustion temperature is 1 728.7 °C. The effects of insulation temperat-
ure and the amount of slag forming agent calcium oxide added during vacuum heating on vanadium
yield were studied. When the insulation temperature exceeded 1 650 °C, the vanadium yield of vana-
dium-aluminum alloy could reach about 95%. The vanadium-aluminum alloy ingot had no cracks or ox-
ide film, and the yield of vanadium-aluminum alloy was significantly improved. In addition, the influ-
ence of CaO/AlQ; ratio on slag viscosity was also determined. When the amount of slag forming agent
exceeded 22.5%, the separation effect of slag and metal was significantly improved.

Key words: vanadium-aluminum alloy, thermite reduction, slag-forming agent
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Table 1 Main chemical components of experimental raw
materials %
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Fig. 1 Process of AlV alloy production and equipment diagram
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Fig.2 Relationship between Gibbs free energy and tem-
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Table 2 Calculation results of thermodynamic parameters
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Fig. 6 Phase diagram of vanadium-aluminum alloy slag
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Fig. 7 Digital photos of vanadium-aluminum alloy ingot
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