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Development of Separation Process for Utilization of Low Grade Ilmenite Ore

Kwang-Hoon Lee, Sang-Ho Baek, Hee-Kyoung Choi and Ho-Seok Jeon*

(Received 8 April 2014, Final version Received 18 July 2014, Accepted 20 August 2014)

Abstract : This study was carried out for the development of separation process that can produce the ilmenite
concentrate of over 48% TiO, from low grade ilmenite crude ore. In order to reduce treatment cost and increase
separation efficiency the magnetic separation at first was applied for recovering the magnetic minerals. Which
reground would make the degree of liberation increase. which was treated by gravity separation to reject the
gangue minerals from the magnetic product. Because the heavier product contains not only ilmenite but also
magnetite and other gangue minerals, the product was treated by further dry magnetic separation to obtain the
higher grade ilmenite concentrate. Finally, the high-grade ilmenite concentrate of 50.3% TiO, could be obtained
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with recovery of 49.1% through the separation process developed in this study.
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Fig. 1. XRD analysis of raw sample from Ha-Dong mine, korea.

Table 1. Chemical composition of ilmenite raw sample from Ha-Dong mine

Chemical composition (%)

TiO; Si0; ALOs Fe, 05 CaO

MgO KzO Nazo P205 MnO

6.45 41.14 11.24 24.13 9.77

2.76 0.35 1.04 0.84 0.28
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FIg. 2. Photomicrographs of Ilmenite raw ores from Ha-Dong(40x0.5 cm=70 tm). (A) and (B) are crossed nicol, (B)
and (D) are opened nicol, respectively. Im = Ilmenite, Pl = Plagioclase, Tr = Tremolite, Hbl = Hornblende, Grt = Garnet,

Chl = Chlorite.

Table 2. Size distribution and chemical analysis on various size fraction of ilmenite ore

Fracture(mesh) wt.(%) Ti02(%) Cumulate(Ti0,%)

—8/+18 6.39 5.25 5.25
—18/+35 37.33 5.78 384
—35/+48 19.61 6.58 58.7
—48/+65 571 7.25 65.1
—65/+100 7.63 7.32 73.7
—100/+150 4.24 7.84 78.9
—150/+200 3.71 7.94 83.4
—200/+325 4.22 8.72 89.1
—325 11.16 6.32 100.0
Total 80.91 6.45 100
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Fig. 3. Combination process using gravity and mag. separator for recovery of ilmenite concentrate.
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Table 3. Gravity & concentration criterion of the gangue minerals

Concentration

Minerals Chemical formular Gravity criterion
Ilmenite FeTiOs 5 -
Quartz SiO, 2.65 2.42
Chlorite (Mg,Fe)s(ALFe),SiO1o(OH)s 26 -33 25
Albite NaAlSizOs 2.6 - 2.7 22
Tremolite Ca,MgSiO», 3 2
Hornblende (Ca,Na),(Mg,Fe,Al)s(Al,Si)sO2(OH), 3.1-33 1.73
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