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Table 1 Main chemical compositions of the

titanium middling ore %

W4y Ti0,  TFe  FeO  MgO Si0,  Ca0  AlLO,

F 29.62 33.56 30.08 4.27 8.07 2.29 2.38

R2 TR

Table 2 Compositions of anthracite %
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Fig.1 Process of the experimentation
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Fig.2 Effect of reduction temperature on

content of TiO,
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Fig.3 Effect of reduction time on content of TiO,
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Fig.5 Effect of titanium middling particle size

on content of TiO,
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Table 3

intensities on magnetic separation effect

Influence of different magnetic field

W% BRE demkte ARREVES TIO,
SR/ ;;g TiO i/ ey Y TIO, a1k
mT % /g SR/% R/ %
50 20 29. 62 9.75 40.17  66.11
100 20 29. 62 7.52 48.92  62.09
160 20 29. 62 6.45 58.64  63.94
180 20 29. 62 5.78 49.76  48.56
210 20 29. 62 5.18 41.25 36.07
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Table 4 Effect of particle size of reduction

products on magnetic separation

. o ARt REtE O

GORVRLE/ BB JETIO, . ’
i P IO i/
H Bitt/g &% o

Bt/ /% %
120 ~ 140 20 29. 62 5.92 49. 15 49. 15
140 ~ 160 20 29.62 6. 14 52.94 54.91
160 ~ 180 20 29. 62 6.32 56. 81 60. 61
180 ~200 20 29. 62 6. 45 58. 64 63.94
200 ~220 20 29.62 6. 46 58.72 64.02
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Fig.6 XRD pattern of titanium middling ore, magnetic products and non-magnetic products
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Enriching titanium resources from titanium middling ore by

coal-based direct reduction technology
Z0U Min, WANG Qi-lin, JIANG Wen-shi
(College of Science, Xichang University, Xichang 615013, China)

Abstract: The titanium middling ore in the separation product of vanadium titanomagnetite contains 28% —36%

TiO,, and the titanium can be enriched from titanium middling ore by the coal-based direct reduction technology.

In this paper, the effects of reduction temperature, reduction time, carbon/oxygen molar ratio, raw material
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particle size and other parameters on the content of TiO, in non-magnetic products were investigated through coal-
based direct reduction experiments. The effects of magnetic field intensity and particle size of non-magnetic
products on the content and recovery of TiO, in products were investigated by magnetic separation experiments. The
conclusions drawn are as follows; the optimal process parameters for the coal-based direct reduction process are:
binder addition of 3% , molding pressure of 15 MPa, reduction temperature of 1 350 °C , reduction time of 45 min,
raw ore particle size of 180 —200 mesh, carbon ratio n./n, =1. 1; the optimal process parameters of the magnetic
separation process are the magnetic field strength of 160 mT and the particle size of the reduction product of 180 —
200 mesh; under this process condition, a non-magnetic product with a TiO, content of 58.64% and a yield of
63.94% can be obtained. X-ray diffraction was used to analyze the physical images of titanium middles, magnetic
products and non-magnetic products. The results show that coal-based direct reduction technology can reduce iron
elements in titanium middles into elemental iron, and separate magnetic products and non-magnetic products under
the action of magnetic field, so as to realize the separation of titanium iron.

Key words: vanadium titanomagnetite ; titanium middling ore; coal-based direct reduction; magnetic separation ;
TiO, content; TiO, recovery rate; titanium-iron separation
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