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Thermodynamic evaluation on oxygen potential of V-O solid solution and
preparation of metallic vanadium

ZHONG Dapengl, YU Jie’, HOU Yongl, YU Wenhao', LU Xuewei'

(1. College of Materials Science and Engineering, Chongqing University, Chongqing 400044, China; 2. School of Metal-
lurgical and Power Engineering, Chongqing University of Science and Technology, Chongqing 401331, China)

Abstract: Non-metallic element O dissolves in the V lattice to form a V-O solid solution. The oxygen
removal limit of the solid solution depends on the oxygen activity and temperature, but currently, there
are few studies on the thermodynamic properties of the V-O solid solution. In this paper, based on the
Sieverts’ law as the calculation criterion, the thermodynamic data of the V-O system was collected, and
the oxygen potential of the solid solution VO, with different oxygen contents was calculated. At the
same time, the thermodynamic model was imported into Factsage and a custom database was estab-
lished to assist in calculating the phase transition and equilibrium composition of vanadium prepared by
the metal thermal reduction method, and to clarify the limit deoxidation ability of reducing agents such
as Ca, Mg, and Al. The results show that by reasonably controlling the addition amount of Al and the re-
action temperature, the oxygen content in the prepared metallic vanadium can theoretically be reduced
to approximately 0.1 wt%-0.5 wt%. When Mg is used as the reducing agent, the metallic vanadium
product with an oxygen content of 0.01 wt%-0.1 wt% can be theoretically prepared. The reduction abil-
ity of Ca is more excellent, and the oxygen content in the prepared metallic vanadium product is < 0.01
wt%. Increasing the addition amount of C, increasing the reaction temperature, and reducing P, can
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theoretically prepare metallic vanadium products with an oxygen content lower than 0.1 wt%.
Key words: V-O solid solution, oxygen potential, metal thermal reduction, metallic vanadium, deoxida-

tion limit
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V,0 337 —466.9019 0.0531 0.001 8 +0.5393
V5,0 1.50 —518.6935 0.3808 —0.0392 +0.2400
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Fig. 4 Equilibrium amounts of species in roasted products as a function of temperature and Al addition
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Fig. 6 Equilibrium amounts of species in roasted products as a function of temperature and Mg addition
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Fig. 8 Equilibrium amounts of species in roasted products as a function of temperature and Ca addition
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