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Competitive reduction mechanism of vanadium and titanium of
vanadium-titanium magnetite metallized pellets smelted by
electric arc furnace
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Abstract: Vanadium titano-magnetite is a special iron ore resource rich in multiple elements such as
iron, vanadium, titanium. The blast furnace process for vanadium titano-magnetite is very mature, but it
requires the addition of ordinary iron concentrate, resulting low TiO, content in the slag, making it diffi-
cult to recover TiO, from slag. To achieve comprehensive utilization of vanadium titano-magnetite, the
process of direct reduction in gas-based shaft furnace and smelting in electric arc furnace is currently
considered as the most effective technology to recover iron, vanadium and titanium. This technology
can smelt vanadium titano-magnetite entirely without the need for flux, producing slag with high TiO,
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content. During the electric arc furnace melting of vanadium titano-magnetite metalized pellets, redu-
cing agents need be added to deeply reduce vanadium into the molten iron, and vanadium and titanium
in the slag will compete for reduction. In this paper, the thermodynamics of reduction reaction of V,O;
and TiO, with carbon in slag was calculated. The reaction process of TiO, with C to form TiC, and the
inhibition relationship of V,Ojs on the TiC formation were analyzed. The results show that TiC is inevit-
able when the melting temperature is above 1 500 °C and the reducing agent of carbon is sufficient. It is
difficult for V,0Os to inhibit the formation of TiC because of the high TiO, activity and low V,0; activity
in slag. The problem of slag thickening and difficult slag discharge in electric arc furnace is still existed
in smelting of vanadium-titanium magnetite metallized pellets.

Key words: vanadium titano-magnetite, metallized pellets, electric arc furnace smelting, TiC, competit-

ive reduction
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Table 1 Chemical composition of vanadium titano-mag-
netite metallized pellets %
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67.66 57.54 12.76 0.22 1.51 4.25 4.16 15.94 2.35 0.71 0.48 0.082 0.016
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