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Abstract: Excessive reduction of TiO, in the process of smelting vanadium-bearing
titanomagnetite in the blast furnace has a great effect on the smooth operation of the blast furnace.
Based on the thermodynamic calculation of the carbothermal reduction of TiO,, the effects of the
temperature, atmosphere, and the type of reductant on the carbothermal reduction process of TiO,
were explored by the loss-in-weight method. The results indicate that the starting reaction
temperature of Ti(C,, NL,) solid solution increases with the increase in the mole fraction of TiC.
The mole fraction of TiN in Ti(Cx,Ny) increases with the increase in the partial pressure of N, at
the same temperature. The reduction degree of TiO, increases with the increase in temperature
within the same reaction time. TiO, can be reduced to produce TiC or TiN with graphite under the
atmospheres of Ar or N,, while in the air and CO, atmosphere, graphite will be oxidized with O,
and CO,. Of all the reductants, TiO, has the greatest difficulty in undergoing carbothermal
reduction with graphite. Increasing the graphitization degree of the coke in the blast furnace is
conducive to inhibiting the excessive reduction of TiO, in the blast furnace.

Key words: vanadium-bearing titanomagnetite; TiO,; carbothermal reduction; Ti (c,, Ny) solid
solution; reduction degree
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