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Table 1 Main chemical composition of samples (/%)

Sample AlLO; SiO, Fe0;3 TiO, CaO MgO Na,O

Rawore 19.08 48.14 1233 136 7.57 3.12 4.07
WMS 721 18.05 6144 221 321 182 212
MMS 16.35 40.21 16.12 519 8.87 476 4.32
TMMS 2081 51.18 547 0.89 8.11 411 511

Note: WMS: weakening magnetic separation; MMS: medium
magnetic separation; TMMS: tailing from medium magnetic
separation
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Fig.1 Gibbs free energy of Al/Fe/Si/Na-C system
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Fig.3 SEM images (a) and EDS element mapping (b~f) of Ti-Si-Fe alloy
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Table 2 EDS results of marked positions for Ti-Si-Fe alloy in

Fig.3a (w/%)
Position Al Si Fe Ti C
A 0.43 41.12 51.07 0.13 7.25
B 0.14 24.23 68.01 0.24 7.38
C 0.24 27.17 40.85 25.89 5.85
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Preparation of Ti-Si-Fe Alloy by Gradient Magnetic Separation-Vortex Reduction

Wang Kun, Liu Yan, Xing Fei, Zhang Ting’an
(Key Laboratory of Ecological Metallurgy of Multi-metal Intergrown Ores of Ministry of Education,

Northeastern University, Shenyang 110819, China)

Abstract: In view of the status quo of huge reserves of low-grade titaniferous polymetallic ore that could not use directly, a gradient magnetic
separation-vortex reduction method for preparation of Ti-Si-Fe alloy was proposed. The low-grade titaniferous polymetallic ore was processed by
dry flux weakening magnetic separation to obtain the magnet powder products. And the medium magnetic titanium concentrate was obtained by
medium magnetic separation. The medium magnetic titanium concentrate was used to prepare the Ti-Si-Fe alloy by vortex smelting reduction
method. The results show that the reduction temperature of silica and carbon can be reduced effectively by the generated iron. In the process of
direct carbothermal reduction of titanium dioxide, the restrictive link is the reduction of low-valence titanium oxide (TiO—Ti). The generated
silicon and iron could reduce the carbothermal reduction temperature of titanium dioxide to realize the successful preparation of Ti-Si-Fe alloy.

Key words: titaniferous polymetallic ore; gradient magnetic separation; vortex reduction; Ti-Si-Fe alloy
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