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Table 1 Multi - elements analysis results of vanadium-titanium
Magnetite concentrate

TFe FeO TiO2 V20s Si02 CaO MgO ALO;
61.08 3222 766 073 239 014 090 245
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Fig.1 XRD pattern of vanadium-titanium magnetite concentrate
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Table 2  Analysis of the coal used in the tests
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Fig.3  Effect of reduction temperature on metallization rate
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Fig 4  Effect of reduction temperature on magnetic separation
product indexes
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Fig.5 XRD pattern of reduction products at different reduction
temperature
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Fig .6 Effects of reduction time on metallization rate
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Fig.8 XRD pattern of reduction products at different reduction
time
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Fig .9 Effects of C/O molar ratio on metallization rate
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Study on Coal-based Reduction Followed by Magnetic Separation of a

Vanadium-titanium Magnetite Concentrate
Liu Liwei , Zhao Libing , Li Guofeng , Li Chunnan
(School of Mining Engineering, North China University of Technology, Tangshan, Hebei,China)

Abstract: Taking a vanadium-titanium magnetite concentrate with an iron grade of 61.08% and a TiO: grade
of 7.66% in Chengde, Hebei province as the research object, a coal-based reduction followed by magnetic
separation of vanadium-titanium magnetite concentrate was investigated. The effects of reduction temperature,
reduction time, C/O molar ratio, and CaCOs addition on reduction products and sorting indexes were
investigated. Under the conditions of reduction temperature of 1350 C , reduction time of 100 min, C/O molar
ratio of 2.5, CaCOs addition of 8%, and magnetic intensity of 85 mT,a magnetic products with TFe content
of 87.19% and iron recovery rate of 82.62% and a non-magnetic products with TiO: grade of 18.76% and
TiO:z recovery rate of 79.40% were obtained. From the metallization rate of the reduction product and XRD
analysis, it is found that the conversion of titanomagnetite to iron oxide, titanium oxide and metallic iron is
difficult to occur. The conversion of titanomagnetite to CaTiOs, iron oxide and metallic iron can be promoted
by increasing the amount of CaCOs appropriately.

Keywords: Vanadium-titanium magnetite concentrate; Coal-based reduction; Metallization rate
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