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Efficient metallurgical extraction of vanadium slag: Sodium-magnesium
composite roasting vanadium extraction process
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Abstract: Alkaline earth metals can easily form water-insoluble calcium/magnesium vanadates during
sodium roasting of vanadium slag, leading to a decrease in vanadium recovery rate. However, the mod-
erate MgO addition facilitates the formation of a highly soluble sodium-magnesium vanadate
(NagMg,V,0,s). Based on this discovery, we propose an innovative sodium-magnesium composite roast-
ing process for the vanadium extraction from vanadium slag. Experimental results reveal that
NagMg,V,0,;5 exhibits superior dissolution performance under the alkaline leaching conditions (pH~11)
of the typical sodium-roasted vanadium slag. The highest vanadium leaching efficiency of 85.30% is
obtained under the conventional sodium roasting conditions (20% Na,CO; dosage, 875 “C). By using the
composite roasting process with 3% MgO addition, the Na,CO, dosage is reduced to 18% and the leach-
ing rate is increase to 90.38%. Phase composition analysis of the roasted samples and leached residues
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indicates that composite roasting promotes the formation of sodium-magnesium vanadate and its sub-
sequent dissolution. This cost-effective strategy of partially substituting sodium salts with magnesium
salts provides a novel approach for optimizing conventional sodium roasting processes, leading to the
reduction of costs and increase of efficiency in the sodium vanadium extraction process.
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Fig. 1 XRD pattern of vanadium slag concentrate
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