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A new process of vanadium extraction from vanadium-titanium magnetite
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Science and Engineering, Metallurgical Engineering,Chongqing University,Chongqing 400044, P.R.China)

Abstract: There are still many utilization problems of vanadium in vanadium-titanium magnetite in our
country. Especially for the low-grade ore, the traditional blast furnace-converter process has proved to be
more difficult to realize the efficient extraction and utilization of vanadium. Therefore, a new technology
was explored for the utilization of vanadium from titanium magnetite. The shaft furnace coal-based
reduction and melting separation by electric furnace were used in this process to separate the iron and the
vanadium, thus realizing the efficient utilization of the vanadium resources. The optimum processing
parameters gained in the experiment are that the shaft furnace coal-based reduction is 11.5 h at 1 050 C,
the metallization rate of sponge iron is 93%, and the reduction rate of vanadium can be controlled below
3.5%. Adding 3% borax to the reduction process can increase the metallization rate of sponge iron up to
98.16%. The reduction of the central part of the sample is better than that of the edge part.
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Table 1 The composition of fine vanadium titanium magnetite

R4y TFe FeO Fe, O, TiO, V, 05 SiO, AL O, CaO
R Y 63.7 27 60.06 3.54 0.849 4.53 2.5 0.88
B4y MgO K,O Na, O Co Ni C P S

SR Ay Y 0.97 0.012 0.07 0.004 0.002 0.28 0.22 0.203
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Fig.1 The technical route of experiment
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Fig.2 The process flow of direct reduction of coal base shaft furnace
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Table 2 The composition of sponge iron produced from shaft furnace
FE ElE (e R0/ % B E/h W JF R/ C TFe/ % MFe/ % My/%
1 50 10 1 050 83.27 74.14 89.04
2 50 11.5 1 050 84.06 78.95 93.92
3 50 11 1 150 84.32 82.77 98.16
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Fig.3 Reduction ratio of metallization of the product
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Table 3 Analyzes the whereabouts of vanadium

75 B/ g Wi E/e MR E LB/ % AR/ g AR/ % e V.05/%

1 1.74 0.02 1.00 1.72 99.00 5.03

2 2.01 0.07 3.50 1.94 96.50 5.55

3 1.82 1.07 58.80 0.75 41.20 3.30
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Fig.4 Vanadium in steel and slag distribution
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Table 4 Effect of borax additives on sponge iron Metallization rate
Fpis mab/ % I JE ] /h &R B/ C TFe/ % MFe/ % My /%
1 0 10 1 050 83.27 74.14 89.04
4 1 10 1 050 82.93 74.24 89.52
5 3 10 1 050 82.04 75.23 98.16
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Fig.5 Effect of Different Amount of Additives on Metallization Rate of Reduced Products
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Fig.6 The morphology of sponge iron
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Fig.7 The size of the sponge iron section
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