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A New Low-temperature Reduction Technology for
Vanadium-bearing Titaniferous Magnetite

Pang Jianming Guo Peimin Zhao Pei

( Center of Efficient Utilization of Resources by Low-temperature Metallurgy China Iron & Steel Research Institute Group
Beijing 100081 China)

Abstract: A new low-temperature reduction technology for vanadium-bearing titaniferous magnetite was
developed based on extensive investigation of its special properties. The new technology is efficient in uti—
lization of resources and energy as it lowers the reaction temperature and eliminates the subsequent elec—
tric smelting process. The new technology has the advantages of low-energy consumption flexibility in
smelting no pollution low investment and low prodution cost.
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Fig.1 Schematic diagram of the new low-temperature reduction technology for vanadium-bearing titaniferous magnetite
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Table 1 Main chemical compositions of vanadium-bearing
titaniferous magnetite %

TFe FeO Si0, CaO MgO ALO; V,05 TiO, S P

52.8 30 3.9 1.5 3.0

4.6 0.56 12.9 0.64 0.012
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Fe,0, (1) (2)
Fe,0, + C =3FeO + CO (1)
FeO + C =Fe + CO (2)
570 C (3) :
1/4Fe;0, + C =3/4Fe + CO (3)
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Fig. 2 Direct reduction process of FeO
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Fig. 3 The equilibrium diagram of the direct reduction
process of iron oxide
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Fig. 5 Photograph of iron nugget
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Table 2 Main chemical compositions of ball iron reduced
from vanadium-bearing titaniferous magnetite %

C Si \ Mn P S
3.5 0.4 0.6 0.15 0.025 0.18
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Table 3 Main chemical compositions of titanium-containing

slag after the reduction of vanadium-bearing

titaniferous magnetite % °
FeO S0,  Ca0  MgO ALO, V,0,  Tio, 3)
5.0 12.9 11.6 9.9 15.2 0.9 42.7
NO,.SO,
1) o

( ~1100 C)

) TiO, ( TiO,— o

Ti,0,—Ti,0,) ; N N N N
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