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Research progress and prospect of comprehensive utilization technology
of vanadium extraction tailings from vanadium-titanium magnetite

Wang Xinyul’2, Zhao HaiquanQ, Qi Yuanhongl*, Wang Feng'

(1. State Key Laboratory of Advanced Steel Processes and Products, CISRI, Beijing 100081, China; 2. School of Vana-
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Abstract: Vanadium extraction tailings of vanadium-titanium magnetite, as a by-product of vanadium
extraction from converter vanadium slag, have great recovery value because of containing many valu-
able elements. However, due to the lack of effective utilization technology, they are currently being
landfilled or stockpiled in large quantities, leading to resource waste and environmental pollution, res-
ulting in waste of resources and environmental pollution. In this paper vanadium extraction tailings of
vanadium-titanium magnetite had been classified based on vanadium extraction technology from vana-
dium slag and their chemical composition. The principle, advantages and disadvantages of extracting
valuable elements from vanadium extraction tailings by oxidation method (including oxidation roasting,
electric field coupled leaching of H,O, + CaF,), direct leaching (including acid leaching and submolten
salt process) and reduction method (including melting reduction and direct reduction) were described.
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The current research status of using them as functional materials for preparing thermal storage materials
had been discussed. Acid leaching process is considered to be a hot topic of current research. However,
smelting reduction can simultaneously recover iron, vanadium, chromium and titanium, featuring a high
comprehensive recovery rate and short process, and therefore has a broader application prospect. Then
he problems existing in the current comprehensive utilization process were pointed out. And the coup-
ling technology of pyrometallurgy + hydrometallurgy + physical separation was proposed, as well as re-
search directions for their use as solar thermal storage materials. In addition, the supervision of final
residue and waste liquid discharge and the research on toxicity detection should be strengthened. It is
hoped these introductions can provide reference for the development direction of high value and harm-
less comprehensive utilization of vanadium extraction tailings from vanadium titanium magnetite.

Key words: vanadium-titanium magnetite, vanadium extraction tailings, vanadium, chromium, extrac-

tion technology, thermal storage materials
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Table 1 Main chemical compositions and classification of vanadium extraction tailings from vanadium titanium-magnetite %
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%%{Eﬂ 35.10 10.62 3.60 15.06 1.95 1.96 7.68 6.60 7.86 g2t [12]
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Fig.1 Process flow for extracting valuable elements from
vanadium extraction tailings by oxidation roasting
+ acid leaching method
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Table 2 Comparison of processes for vanadium re-extraction from vanadium extraction tailings by direct leaching process
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Table 3 Comparison of processes on recovery of valuable elements in vanadium extraction tailings by reduction method
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Table 4 Study on properties of sensible heat storage materials prepared from vanadium extraction tailings of vanadium ti-

tanium-magnetite
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