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Experimental study on beneficiation of a foreign primary ilmenite ore
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Abstract: A primary ilmenite ore from overseas has a TiO, grade of 8.23% and a Fe,O; grade of
16.47%. The mainly titanium-containing minerals contain ilmenite, a small amount of rutile and sphene,
and a trace amount of titanium-containing magnetite. The gangue minerals are mainly hornblende and
feldspar, followed by chlorite, flogopite, quartz and kaolinite. There exist complex embedded relation-
ship among the valuable minerals and fine disseminated grain size of ilmenite. [lmenite and magnetite
inclusions are contained in hornblende resulting in enhancing the magnetism of hornblende, which is not
conducive to the magnetic separation of the ilmenite. In this paper, a flow chart of magnetic separation-
rougher concentrate regrinding-flotation was adopted to obtain ilmenite concentrate with a TiO, grade of
47.41% as well as a recovery of 50.32%.
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Table 1 Spectral analysis results of run-of-mine %
TiO, Fe,0; Mn Cu Zn Pb Bi CaF,
8.23 16.47 0.026 0.011 0.006 0.012 0.004 7 0.32
SiO, MgO CaO Na,O K,0 ALO; P S
36.83 5.59 6.53 1.92 0.47 16.87 0.076 0.13
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Table 2 Mineral compositions and contents in run-of-mine %
7RI B Hifr 7373 FHA Hzht Gtk N e A
10.44 0.09 1.00 0.12 25.00 0.51 5.45 38.38 9.79 0.44
AT A3 I fRA A L3N ke BEIKA vl Fipl it
2.90 5.24 0.02 0.01 0.01 0.30 0.07 0.02 0.21 100.00
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Fig.1 Hematite lamellae in ilmenite
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Table 3 Phase analysis of titanium in run-of-mine

R} /% B TiO /% Sy /%
Bk 10.44 51.25 65.01
Exaval 0.09 96.97 1.06

ira 1.00 36.18 4.40
370N 0.12 1.35 0.02

AT AT 30.29 0.98 3.61
faNA 38.82 3.75 17.69
ghA Rt 12.69 4.17 6.43
Stk 5.96 2.35 1.70
(R 0.30 0.35 0.01
HAty 0.29 0.07
it 100.00 100.00
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Fig.2 Results of grinding fineness condition test in rough
magnetic separation
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Fig. 10 Flow chart of closed-circuit flotation test
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Table 4 Results of closed-circuit flotation test

PR AR TR % TiO /% TiO, IR /%
it 8.74 47.41 50.32
R 91.26 4.48 49.68
A 100.00 8.23 100.00
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