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Abstract: In this paper, the vanadium titano-magnetite concentrate was used as the raw material, and
the influence of different heating methods on the reduction process was systematically compared based
on the direct reduction process. The results show that compared with traditional heating, microwave
heating can accelerate the reduction reaction of vanadium titano-magnetite, and the effect is more signi-
ficant with the increase of temperature. At 1 350 °C, the metallization rate of iron can reach 91.91%, in-
creased by 5.32%. Microwave heating does not change the phase composition of the reduction product,
but make the reduction product structure compact, less pores, coarse grains and uniform distribution. In
addition, microwave heating can obviously remove the P element in the reduction product, but the re-
moval effect of the S element is not significant. When heating temperature is 1350°C, P and S contents
in resulted product for tranditional process are 0.077% and 0.29%, respectively, while for microwave
process those values are 0.038% and 0.28%, respectively.
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Table 1 Main chemical components of vanadium titano-magnetite ore concentrate %
TFe FeO TiO, SiO, AlO; MgO CaO V,05 P S
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Table 2 Industry analysis results of anthracite
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% % % % (MJ-kg™)
82.49 9.20 8.78 0.30 28.35
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Fig.1 XRD pattern of the vanadium titano-magnetite ore
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Fig. 3 XRD patterns of reduction products reduced at 1 300 °C for 30 min under different heating methods
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Fig. 5 Effect of heating method on metallization rate
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Table 3 S and P contents of reduction products under dif-
ferent heating methods

w(S)/% w(P)/%
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L) 17 SO > 730 1 - N ) 11 < > €132 1 2%
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1150 0.24 0.32 0.11 0.035
1200 0.28 0.35 0.095 0.041
1250 0.32 0.30 0.081 0.024
1300 0.32 0.29 0.090 0.032
1350 0.29 0.28 0.077 0.038
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