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Test on an Indian iron ore fine wet grinding-magnetic separation and
upgrading process
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( 1. Sinosteel Equipment & Engineering Co. Ltd. Beijing 100080 China; 2. School of Minerals Processing and
Bioengineering Central South University Changsha 410083 Hunan China)

Abstract: In order to further broaden the source of pellet raw materials and improve the quality of pellets based on the
analysis of the physicochemical properties and ore phase characteristics of an Indian iron ore fine with an iron ore grade of
62.42% and a SiO, mass fraction of 3. 30% the optimization of the process parameters of iron component recovery under
different physical beneficiation methods is carried out and the appropriate grinding and upgrading process is
determined. The results show that the optimal upgrading process of the iron ore fine is as follows: first the raw ore is washed
and screened to obtain two coarse and fine particle sizes ( >0.1 <0.1 mm) ore fine among which the coarse particle

size adopts the “one coarse and one fine”

process of wet grinding and high gradient magnetic separation and the fine
particle size adopts the “one coarse and one scan” process of high gradient magnetic separation. Among the two kinds of
iron ore concentrate products ( 1* and 2%) the iron grade of 1% concentrate is 65.97% the yield is 23.29% and the
operation recovery rate is 24. 62% and the iron grade of 2* concentrate is 62.06% the yield is 72.89% the operation
recovery rate is 72. 52% and the recovery rate of the whole process iron is 97. 14%. The separation of a certain proportion
of high-grade iron ore concentrate from ordinary iron ore fine is expected to be used for direct reduced iron ( DRI)

production and other parts except iron concentrate can still be used as ordinary pellets and sintering raw materials

achieving tailless and efficient utilization.
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Table 1 Main chemical compositions and loss on ignition of Indian iron ore fines %
TFe Si0, Al O, CaO MgO S P K,O Na, O

62.42 3.30 2.92 0. 105 0. 097 0. 025 0.073 0. 037 0. 026 3.96
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Table 2 The relationship between particle size and iron grade of Indian iron ore fines %

(0.51 (0.30.5 (0.10.3 (0.0740.1 <0.074
>8mm (58 mm (35 mm (23 mm (12 mm

mm mm mm mm mm
3.29 5.86 14. 54 8.95 16.78 10. 26 6.32 9.21 1.94 22.85
65.53 65.31 64.93 64. 82 64. 58 64. 35 63.97 61.42 59. 45 56. 64
3.45 6.12 15.12 9.29 17.35 10. 57 6.47 9.06 1.85 20.72
3 ( )
Table 3 Statistical of mineral content of Indian iron ore fines %
62. 15 32.51 0. 65 0.54 2.23 1.28 0. 31 0.26 0.06
(a) ; (b) (o)  (d) i (e) ;
() ; (9 ; (h) ()
H— o L— ; C— o

Fig. 1 Microstructure of Indian iron ore fines and occurrence of hematite
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Fig. 7 Gravity separation test flowsheet
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Fig. 5 Test process of strong magnetic scavenging °
strong magnetic selection and magnetic separation ° 4 °
1.2.4 - = 4
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Table 4 Test results of screening and washing %
<0.1 mm
80.58 63.62 82.17 6.57
19.42  57.25 17.83 97.20 78.09
. 100.00 62.38 100.00  24.80
2.1.2

Fig. 6 Flotation test flowsheet
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Table 5 Raw ore-grinding-strong magnetic separation 2.2.4 —
test results %
41.51 63. 83 42.45 . _ _
37.27 63.41 37. 86
21.22 57.91 19. 69 y Y
7 o 7
100. 00 62.42 100. 00
23.85 65. 05 24. 85
76. 15 61. 60 75. 15 67.06%
100. 00 62.42 100. 00 63. 08%
1* 23. 85 65. 05 24. 85 °
2" 54.93 63.03 55. 46 2.2.5 —
21.22 57.91 19. 69
100. 00 62.42 100. 00 . .
2.2.3 — — N
65% - °
8 o
o — — ( 10 ) o
6 ( )
Table 6 Flotation test results %0
78.79 64.56 79. 60
1
( 000 &/t 21.21 61. 46 20. 40
200 g/t 50 ~100 g/t)
100. 00 63.90 100. 00
( 1000 g/t 65. 66 64.57 66. 46
400 g/t 500 g/t 34.34 62.30 33.54
300 ~500 g/1) 100. 00 63.79 100. 00
70. 00 63.90 70. 30
12
( S0 g/t 30. 00 63. 00 29.70
300 g/t)
100. 00 63. 63 100. 00
54. 31 64. 40 54.75
1
( 000 &/t 45.69 63.26 45.25
600 g/t 400 g/1)
100. 00 63. 88 100. 00
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Table 7 Grinding-magnetic separation-heavy separation 90% ) — “« ”_
process and product quality table % « »
1* 10. 82 67.06 11.63 48 h 24
2f 67.96 63.08 68. 68 95.42 kg/h
21.22 57.91 19. 69 . . 1 A
100. 00 62.42 100. 00 0.5h 2 h
8 — — TFe o
( ) 48 h
Table 8 Comparison table of product quality of different
washing-grinding-magnetic separation processes % . 11 .
9 ( )
1* 23.29 65.97 24.62 Table 9 Summary of beneficiation processes %0
— 27 65.03 62.45 65.10
11.68 54.838  10.28 41.51 63.83 42.45
100. 00 62.38  100.00 37.27 63.41 37. 86
1 23.29 65.97 24.62 21.22 57.91 19. 69
- — 2* 72.89 62.06  72.52 100.00 62.42  100.00
3.82 46.49  2.86 23.85 65.05 24.85
100.00 62.38  100.00 76.15 61.60  75.15
1 23.29 65.97 24.62 100.00 62.42  100.00
— — 2% 66.14 62.56  66.34 1* 23.85 65.05 24.85
10.57 53.36 9.04 2f 54.93 63.03  55.46
100.00 62.38  100.00 21.22 57.91 19. 69
_ 100.00 62.42  100.00
1* 10.82 67.06  11.63
296 o o 2* 67.96 63.08  68.68
21.22 57.91 19. 69
) ’ 100.00 62.42  100.00
? 1" 23.29 65.97 24.62
— — 2* 65.03 62.45 65.10
11.68 54.88  10.28
; - N - 100.00 62.38  100.00
- - — 1 23.29 65.97 24.62
— — — 2" 72.89 62.06 72.52
: 3.82 46.49 2.86
— 100.00 62.38  100.00
) 1 23.29 65.97 24.62
2.3 — — 2* 66.14 62.56  66.34

10.57 53.36 9. 04
100.00 62.38  100.00




2025 3 — 111
10 — —
Fig. 10 Washing grinding high intensity magnetic separation quality flow
11
Fig. 11 Expand the experimental ore slurry process for large-scale selection
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Table 10 Results of the expanded re-election test %

w( Si0,) w( ALO,)
1 24.56  66.12  26.07  1.22  1.43
2 70.40  62.13  70.19  3.03  3.06
504 46.31  3.74  14.85  11.41
100.00 62.31 100.00  3.18  3.08

3
(1) 62. 42%
62.15% « 32.51% - N
(2)
(0.1 mm) — ( <0.074 mm
90%) — “ T —
“ 7 48 h
o 1"
24.56% 66.12%  SiO,
1.22% . ALO, 1.43%
26.07%; 2" 70. 40%
62.13%  SiO, 3.03% . Al 0,
3.06% 70.19% . 1*
66% . ( Si0, + Al,0,)
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