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Effects of aluminum on the carbothermic reduction of

vanadium-titanium magnetite concentrate and melting separation
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Abstract: The effect of aluminum powder on the carbothermal reduction process of vanadium-titanium
magnetite concentrate was studied. The results show that the addition of aluminum powder can promote the
rate of carbothermic reduction of vanadium-titanium magnetite concentrate. During the reduction process,
aluminum powder replaces carbon as a reductant to participate in the reduction reaction, which releases a

large amount of heat to cause local high temperature around it, thereby promoting the progress of the
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carbothermic reduction reaction and promoting the accumulation of new metal iron. The addition of 1%
aluminum powder can slightly improve the separation of slag and metal; when the amount of aluminum
powder added is more than 2%, the fluidity of the slag becomes difficult due to the formation of TiC, and
the separation effect of slag and metal is deteriorated.

Keywords: vanadium-titanium magnetite concentrate; carbon-bearing pellets; carbothermic reduction;

aluminothermic enhancement
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®1 FRAEBALZRS (URESHIT)

Table 1 Chemical composition of materials used in experiment %
UKL Dkl i S
TFe FeO TiO, V. Os SiO, CaO MgO  ALO; C ARy K5y S
52.47 31.28 12.50 0.55 3.25 1.95 3.06 3.88 76.91 7.71 12.66 0.48

®2 NHEKBTHEAN

Table 2 Particle size distribution of titanomagnetite concentrate

HLBE / pm <48 418~58 58~75 75~106 106~150 150~250 =250
/% 2.0 12.6 12.5 22.4 37.3 11.8 1.4

®3 EMREAN

Table 3 Particle size distribution of coal

HLFE / pim >150 105~150 75~105 61~75 53~61 <53
/% 10.36 17.93 35.36 21.21 10.57 4,57
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Fig. 1 XRD pattern of titanomagnetite concentrates
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Fig. 2 Effects of different Al dosage on the metallizatiion rate for different reduction time
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Fig. 3 XRD patterns of titanomagnetite concentrates-coal

briquettes reduced at 1 350 ‘C under argon atmosphere for different time
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Fig. 4 XRD patterns of titanomagnetite concentrates-coal briquettes

reduced at 1 350 ‘C under argon atmosphere for different time with 2% Al added
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Fig. 6 Separation effect of metallized pellets at 1 550 C for 0.5 h with different amounts of aluminum powder
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