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Abstract; This article takes a low-grade ilmenite in the western Sichuan region as the research object. In response
to the low grade, complex mineral composition, close symbiotic relationship between valuable minerals, and fine
embedded particle size of the ilmenite, a magnetic-flotation mixed separation process was used to beneficiate
ilmenite. Through the experimental study, the beneficiation process and regime of agent are optimized, which provides
theoretical basis and technical support for the development and utilization of low-grade ilmenite. The experimental
results show that magnetic-flotation combined process performed excellent effect on the ilmenite ores with TiO,
grade of 7.45% ,and titanium concentrate with TiO, grade of 42. 6% and recovery of 77.51% can be obtained by
using a highly-selective carboxylic acid collector TOH.
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Table 1 XRF analysis results /%
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Table 2 Chemical multi-element analysis results /%
Elemental TiO, Fe S SiO; Al Oy
Content 7.45 11. 6 0.45 32.05 12.98
Elemental MgO CaO P
Content 7.59 8.6 0. 928
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Fig. 1 XRD analysis pattern of mineral sample
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Fig. 2 Strong magnetic rough selection test flow chart
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Fig. 3 Grinding fineness test results
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Table 3 Magnetic field strength test results

Magnetic field strength/T Product/ % Yield/ % TiO, grade/ % TiO, recovery/ %

Concentrate 60. 09 10. 72 86.47

1.2 Tailings 39.91 2.53 13.53

Feed 100. 0 7.45 100. 0

Concentrate 60. 98 10. 64 87.12

1.5 Tailings 39.02 2.46 12. 88

Feed 100. 0 7.45 100. 0

Concentrate 63.52 10. 56 88. 37

1.7 Tailings 36. 48 2.42 11.63

Feed 100. 0 7.59 100. 0
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Fig. 4 Effect of magnetic field strength on strong

magnetic roughing
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Table 4 Magnetic concentrate sweeping test results /%
Flow Product Yield TiO; grade TiO; recovery
Concentrate 63. 39 10. 64 90. 54
O hing,
fie roughing Tailings 36. 61 1.93 9.48
Two scavenging
Feed 100. 0 7.45 100. 0
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Fig. 7 Flotation test research flow chart

2,201 A0 R i 28 K 24 ) o R A

BRAR 2 1L B R T A 30 R A CMC LB R LK
s WA R 4 L VB L K B3 A5 A 36 1 ] CMC L BE R
A B 7K 3 B VR S 4 il 500, 2 223X 3 A 410 1 700 0 K Bk
7 3 RO 1 2 ) X [T 5 2% 1 Sy« A1 o) 590 ol 2%
B s R [ Ry 200 g/t BE 41 EE S — 0. 074 mm
B 90%, R A A & 2 000 g/t, 27 i
20 g/t IRER AR WA 7 R B A5 R LK 5,

Mk 5 ORI g g5 A Yl CMC Sy 4 il
SRR A L JHG At 7 b 400 1 500 T R R RS T THO,
dn L LA B THO, S ¥ Oy fie s s B, THO, 5 A7 2K
16. 64 %, [l %N 83. 08 % , Ui B CMC Xt # #EH iy
JokAT B o3 A G R A A . PRt A kg R
CMC FEHIHIF] 8 T sk xt CMC 4 148 247 ik — 4
T B 25 R WA 8.

RS MEAAMEEFHARER

CMC dosage/(g * t™')
8 MEFNAESEANERXR
Fig. 8 Relationship between inhibitor dosage and

selection index

Table 5 Inhibitor dosage condition test results /%
Depressants Product Yield TiO; grade TiO; recovery
Sulfur concentrate 5.65 8.25 4. 37
Concentrate 26.97 10. 09 25.55
Sodium silicate
Tailings 67. 38 11. 08 70.07
Feed 100. 0 10. 65 100. 0
Sulfur concentrate 5.70 8. 05 4.32
Concentrate 53.08 16. 64 83.08
CMC
Tailings 41. 22 3.25 12. 60
Feed 100. 0 10. 63 100. 0
Sulfur concentrate 5.39 8.01 4.07
Concentrate 32. 60 12.93 39.73
Oxalate
Tailings 62.01 9.62 56. 20
Feed 100.0 10. 61 100.0
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Table 6 Test results of concentrated sulfuric acid dosage conditions

Concentrated sulfuric

. B Product Yield/ % TiO, grade/ % TiO, recovery/ %
acid dosage/(g =+t 1)
Sulfur concentrate 9.96 8.05 7.56
Concentrate 71. 46 11. 84 79. 82
1 000 .
Tailings 18.58 7.20 12. 61
Feed 100. 0 10. 60 100. 0
Sulfur concentrate 8.71 8.03 6.55
Concentrate 71. 30 11. 87 79. 24
1500 -
Tailings 19. 99 7.59 14. 21
Feed 100. 0 10. 68 100. 0
Sulfur concentrate 8.79 8.02 6.59
Concentrate 69. 55 12. 16 79. 04
2 000 -
Tailings 21. 66 7.10 14. 37
Feed 100. 0 10. 70 100. 0
Sulfur concentrate 9. 60 8.08 7.27
Concentrate 64. 34 13. 10 78.99
2 500 -
Tailings 26. 06 5.63 13. 74
Feed 100. 0 10. 67 100. 0
Sulfur concentrate 10. 02 8. 05 7.58
Concentrate 62.75 13. 30 78.43
3000 -
Tailings 27.23 5. 46 13.99
Feed 100. 0 10. 64 100. 0
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Fig. 9 The relationship between the dosage of concentrated

sulfuric acid and the selection index
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Fig. 10 Relationship between NaOL dosage and selection index
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Table 7 Collector dosage test results

Catcher dosage/(g+ t™1) Product Yield/ % TiO, grade/ % TiO; recovery/ %
Sulfur concentrate 10. 73 8.03 8.03
Concentrate 46. 56 16. 34 70. 88
1500 -
Tailings 42.71 5. 30 21.09
Feed 100. 0 10. 73 100. 0
Sulfur concentrate 11.70 8.05 8.75
Concentrate 52. 04 15. 87 76. 65
2 000 -
Tailings 36. 26 4. 34 14. 61
Feed 100. 0 10. 77 100. 0
Sulfur concentrate 14. 15 7.99 10. 69
Concentrate 43.99 13.54 56. 31
2 500 -
Tailings 41. 86 8. 34 33.00
Feed 100. 0 10. 58 100. 0
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Table 8 Open circuit test results /%
Collectors Product Yield TiO; grade TiO; recovery
Sulfur concentrate 3. 87 8.06 2.93
Concentrate 25. 83 31.98 77.38
NaOL
Tailings 70. 30 2.99 19. 69
Feed 100. 0 10. 67 100. 0
Sulfur concentrate 3.85 8.08 2.92
Concentrate 18. 41 45. 50 78.79
TOH
Tailings 77.74 2.50 18. 28
Feed 100. 0 10. 63 100. 0
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Fig. 12 Closed circuit test flow chart
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Table 9 Results of closed-circuit tests /% technology of a low-grade ilmenite in Sichuan [ ] ].
Product Yield TiO, grade  TiO; recovery Mining and Metallurgy,2020,29(3) :40-44.
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4 )8 GERH#43) »2020(2) :50-56.
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Feed 100. 0 10. 62 100. 0 ZHAO Wendi, ZHANG Xiaolin, JING Man, et al.
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