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A New Process for Vanadium Extraction from Molten Vanadium
Slag by Direct Oxidation and Sodium Activating Method

Song Wenchen, Li Hong

(State Key Laboratory of Advanced Metallurgy, School of Metallurgical and Ecological Engineering, University of Science
and Technology Beijing, Beijing 100083, China )

Abstract; To address the problem of heat waste of vanadium slag in the existing vanadium extraction
process, a new process is proposed in this paper to extract vanadium from molten vanadium slag by direct
oxidation and sodium activating method. On the basis of current vanadium extraction process, the new
process was verified by thermodynamic and kinetic calculation and analysis, and then simulation tests
were carried out in the laboratory. The results show that with enough heat, vanadium slag can be kept in
molten state during the vanadium extraction process. The dynamic conditions of the new process are no-
ticeably better than the existing process. The oxidization rate of vanadium slag is about 90% and vanadi-
um leaching rate can reach 82% or above with enough oxygen and Na,CO, content at 20% ~30% of va-
nadium slag’ weight. Thus, the feasibility of the new process is confirmed by the results.
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The current and new process for vanadium
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extraction from vanadium slag
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Table 1 Main chemical compositions of vanadium
slag in the converter %

Ca0 Si0, V,0, TFe MFe Ti0, MnO
3.67  16.12  12.5  28.6 2.5 6.73 8.3
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Fig.3 The DSC and TG curve of reaction between
vanadium slag and Na,CO; at 20% of the slag
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Table 2 Heat balance calculations of 100g vanadium slag
in the new process of vanadium extraction

S i /K S Jy Fea JeAE/ k)
1673 Fe+3/40, =1/2Fe, 0, -17.94
1673 FeO+1/40,=1/2Fe, 0,4 -63.82
1673 V,05;+0, =V, 05 -21.19
1673 MnO+1/40, = 1/2Mn, 0, -10.15
1163 Na, CO; =Na, CO; +CO, 51.68
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Table 3 Water leaching results of vanadium slag
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M/%  FE/% /(g L) /%
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