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Abstract: Australia is rich in high-quality iron ore resources with high raw ore grade and low content of
harmful elements, which can be directly smelted without beneficiation after mining. However, high-qual-
ity iron ore resources are not renewable. The development and utilization of lower grade iron ore re-
sources is of great significance for the sustainable mining. An iron ore from Australia has a Fe grade of
57.93%. The mainly iron-containing minerals contain hematite, limonite, and a small amount of pyrolus-
ite. The gangue minerals are mainly kaolinite and silica, followed by feldspar, biotate, calcite, white titani-
um, and rutile. The complex embedded relationship among the valuable mineral, the fine disseminated
grain size of hematite as well as limonite inclusion were contained in kaolinite, silica which is not condu-
cive to the magnetic separation of the iron ore. In this paper, a flow chart of magnetic separation-flotation
was adopted to obtain iron ore concentrate with Fe grade of 68.57% as well as Fe recovery of 76.45%.
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Table 1 Spectral analysis results of run-of-mine %
Fe,O, AlLO; SiO, Cu Co K,0 Na,O CaO
84.88 2.92 6.96 0.005 0.001 0.05 0.005 0.08
MgO MnO P,0Os SO, Cr,0; TiO, ZrO, Ba
0.03 0.83 0.06 0.10 0.03 0.20 0.002 0.03
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Fig. 1 X-ray diffraction pattern of run-of-mine
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Table 2 Mineral compositions and content in run-of-mine
%

R i R i
DN/ 60.950 ke 31.098
{0 1.344 Ef° i 0.076
e 4.015 [C&awa) 0.058

A 1.845 KA 0.007

KA 0.144 T 0.074
Btk 0.031 H=fa 0.007

A 0.004 HA A 0.025

i 0.015 BERES A 0.018
ek 0.003 Hipl 0.226
Exavs] 0.056
AR 0.005 &it 100.00
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Table 3 Dissociation results of main valuable mineral
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Table 4 Sieving analysis of run-of-mine

B /mm 72/ %

B3 /% Fefilii/% FesrAizH/%

+0.16 0.18 100.00 46.49 0.14
-0.16~+0.074  15.66 99.82 56.10 15.17
-0.074~+0.038  44.45 84.16 61.45 47.15
-0.038~+0.019  23.86 39.72 62.47 25.73
-0.019~+0.010  4.28 15.86 53.29 3.94
-0.010~+0.005  2.74 11.58 50.21 2.37

-0.005 8.84 8.84 36.08 5.51

it 100.00 57.93 100.00
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Fig. 2 Interlock of hematite in run-of-mine
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Fig. 3 Interlock of limonite in run-of-mine
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Fig. 4 Interlock of limonite in run-of-mine
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Table 5 Chemical composition of hematite by energy
spectrum analysis %

Fe,0, ALO; SiO, P,O; SO, V,0, CrO; MnO

98.34 0.17 124 003 005 0.10 0.01 0.07
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Table 6 Chemical composition of limonite by energy spectrum analysis %

Fe,0, ALO, Si0, P,0, SO, V,0s

MnO MgO CLO K,O Ca0 TiO,

85.84 4.92 7.92 0.13 0.14 0.09

0.56 0.02 0.08 0.02 0.08 0.12
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Table 7 Comparison results of variable model of spiral
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Fig. 5 Result of magnetic field intensity condition test for
rough magnetic separation
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Fig. 6 Results of stroke frequency test
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Fig. 7 Results of rough concentrate cleaner magnetic in-
tensity test
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Fig. 9 Results of starch dosage test
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Fig. 10 Flow chart of closed-circuit test
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