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Experimental study on beneficiation of a titaniferous iron ore in Yunnan
Hu Yujie, Ye Guohua’, Tang Yue, Tao Yuanyuan

(Faculty of Land Resource Engineering, Kunming University of Science and Technology, Kunming 650093, Yunnan,
China)

Abstract: A low-grade ilmenite ore in Yunnan province contains only 5.67% titanium (TiO,), and most
of Ti exists in ilmenite alone, occupying 83.56% of the total TiO, in the ore. The rest of 16.44% Ti ex-
ists in magnetite and pyroxene in a homogeneous form, and the vein minerals mainly include quartz and
chlorite, etc. The beneficiation test for the ilmenite was carried out to seek a reasonable process flow
and provide a theoretical basis for the development of this resource, which can make a sufficient use of
titanium ore resources. Firstly, the chemical components and mineral compositions of the ore were iden-
tified. Then, the process parameters such as grinding fineness, weak magnetic field strength and strong
magnetic field strength were studied. On this basis, the combined process of “grinding-weak magnetic
separation-strong magnetic separation-strong magnetic separation-graded shaking table re-election-me-
dium ore regrinding and re-election” was proposed. The titanium concentrate containing 45.06% TiO,
can be finally obtained, with the recovery rate (for the original ore) of 53.73%. The proposed process
realizes effective recovery of the target minerals with a well index.
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Table 1 Results of screen analysis of raw ore crushed to
—2 mm of particle size

i Z¢/mm P % TiO, i /% Il =%/9%
2~1 28.49 5.48 27.79
1~045 21.16 5.75 21.65
0.45~0.2 18.25 7.68 24.95
0.2~0.074 7.79 8.02 11.12
0.074 ~ 0.037 9.6 6.36 10.86
0.037 ~ 0.019 5.05 2.12 1.90
0.019 ~ 0.010 2.84 1.52 0.77
0.010 ~ 0.005 0.94 1.32 0.22
—0.005 5.9 0.7 0.74
it 100 5.67 100
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Table 2 Main chemical compositions of raw ore

%

TiO, Fe AlLO, S P MgO
5.67 12.36 13.69 0.009 0.18 5.33
CaO SiO, V,0s Na,O K,0 As

9.10 45.87 0.093 1.48 0.73 <0.1
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Table 3 Mineral content of raw ore

R} =% WPk (TIO,) A3 R /%
PN/ 8.5 83.56
737300 2.1 5.55
kA 89.4 10.89
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Fig. 1 Microstructure of ilmenite closely associated with
magnetite and hematite
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Fig. 2 Impurities in ilmenite
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Fig.3 Weak magnetic concentrate test results
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Table 4 Weak magnetic field strength test results

SRRT WA TTR%  TiONmI/%  Tio, /%

VRO 1.79 14.65 458
0.15

By 98.21 5.57 95.42

iR 1.82 14.17 4.81
0.20

B 98.18 5.58 95.19

L RN 2.62 15.08 6.72
0.25

By 97.38 5.64 93.28

RO 2.04 14.98 521
0.30

=R 97.96 5.67 94.79
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Fig. 4 Magnetic separation grinding fineness test results
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Table 5 Magnetic separation grinding fineness test results

/% FEE%  PEERI% TIOMRDI/%  TiO R/ %
SRERET 31.81 17.94 83.57
50 SRELEDTT 68.19 1.03 16.43
0N 100 6.83 100
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Fig. 5 Strong magnetic field strength test results
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Table 6 Test results of strong magnetic field strength con-

dition
WEESIT PR EER% TiONMI/%  TiO, I /%
UKD 31.73 16.03 82.27
1.0 REGRY 6827 0.95 17.73
ey 100 6.18 100
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Table 7 Two-stage strong magnetic roughing tailing test

results
TR FER % TiO, i3 /% TiO, AR /%
SRS 1.9 14.16 471
BRRAS T 28.69 15.81 79.59
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Table 8 Experimental results of sub-shaker selection of
strong magnetic coarse concentrate

TR AR T2 % TiO. /% TiO, M/ %
KAt 7.02 45.14 55.54
At 16.23 7.34 20.98
=18 5.64 429 425
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Fig. 6 Full-flow process testing
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Table 9 Full process test results %
BE R4 FR PR TiOh v TiO, AR
Kv&it 8.63 45.06 58.43
AT 27.77 6.24 30.57
R 63.6 0.98 11.00
SR 100 5.67 100
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Table 10 Chemical compositions of titanium concentrate %
Fe AlO, S MgO CaO Si0, TiO, K,0 Na,O As
35.97 1.01 0.009 6 1.85 3.05 0.014 4.08 45.06 0.049 0.049 <0.10
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