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Abstract: With the increasing demand for high quality ilmenite concentrate, it is increasingly important to
further improve the quality and reduce impurity of ilmenite concentrate by mineral processing
technology. In this paper, for the ilmenite concentrate containing TiQ, 47. 20% produced by Panzhihua
Titanium Separation Plant, beneficiation methods such as flotation, gravity separation and dry magnetic
separation were used to carry out experimental research on quality improvement and impurity
reduction. The results show that the gangue component and harmful elements in the titanium concentrate
can be removed by the three processes, and the grade of TiO, in the ilmenite concentrate can be increased
to about 50%. This study can provide some reference for ilmenite production enterprises to improve its
product quality.
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Table 1 Chemical multi-element analysis results of the sample /%
JTCE TiO, TFe SiO; CaO MgO Al; Oy V:0s
& 47. 20 31. 33 2.68 0. 88 4. 87 1.11 0.06
TR S MnO P Cu Co Ni
ey 0. 10 0.67 0.01 0. 004 0. 007 0. 004
k2 UHNERNER
Table 2 Particle size distribution results of the sample /7
¥ %% /mm R TiO: i TiO, [l %
+0.45 1. 30 44. 69 1.23
—0.45-+0. 154 24. 30 47.90 24. 66
—0.154-+0. 100 23.10 47.97 23.48
—0.10040.074 11. 50 48. 20 11.74
—0.074+0. 045 26.70 48. 90 27.66
—0.045+0. 038 1. 80 43.43 1. 66
—0.038 11. 30 39.98 9.57
ait 100. 0 47. 20 100. 0
xk3 FYEERRETBRBENESER
Table 3 Minerals composition and liberation degree of the sample /%
WY R = PR B
R N ALy fikFi Bk BRREHR ] JikF1
91. 39 2. 37 0. 68 5. 56 95. 65 70. 21 54. 69 81. 36
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Table 4 Results of gravity separation(spiral) titanium test /%
TEhife 7 i 24 B FER TiOy i iz TiO; [A Y %
RS 5 53.95 19. 66 56. 80
s BB 35. 00 46. 95 34. 84
FRE R W e 2 4 11. 05 35.72 8. 37
&it 100. 0 47.17 100. 0
IRBERE 1 38. 60 50. 10 40. 95
i B 2 23.50 49.30 24.54
T’%ﬁﬁ%@+ U2 i o 26. 30 16.17 25.72
LAROEER T
e R 11. 60 35. 80 8.79
At 100. 0 47.22 100. 0
R4 ATHL, BRSO 8 AR o — B IR E A -
BT AR — BB ENE 1E IR E AT AT R B
Y e N — iR
PERT, AR LAAS B8 A IR FE bR . o
WSRRETEN 4 N RSk T
B RS T . PR KRS 0 e % AL L
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Fig. 3 Flowsheet of one flotation quality improvement
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Fig. 4 Flowsheet of two flotation quality improvement
K™ A pE T AR, FEmR = E] 1 000 g/t

B AEH AR E] 49.62% , (HAFH %, Mk
BN YR N A i e 2 Ul | N 237



© 22 - W
T5 —REFEBEEFGRBER
Table 5 Results of a flotation cleaning condition test /%
FERAE/ (gt D 7= i 44 R PR TiO; i 7 TiO, [ %
i 94. 26 48. 24 96. 42
0 B 5.74 29. 35 3.58
At 100. 0 47.16 100. 0
b 91. 96 48.55 94. 55
150 B 8. 04 32.01 5. 45
it 100. 0 47.22 100. 0
w 86.78 48. 64 89. 16
300 By 13. 22 38. 83 10. 84
it 100. 0 47. 34 100. 0
i 66. 84 49, 54 70. 15
500 B 33.16 42. 49 29. 85
At 100. 0 47. 20 100. 0
it 58. 16 49. 62 61. 30
1 000 ==3a 41. 84 43.55 38.70
&it 100. 0 47.08 100. 0
6 MAFHKFEBEZHRRER
Table 6 Test results of two open-circuit flotation conditions /%
Y MR/ (gt D) 7 i Jr AR TiOs i TiO, 8] g 3%
_ Lt 86. 88 48. 96 90. 08
TR T 150
g 5. 08 41.55 4. 47
B B 8. 04 32.01 5.45
T PR 1T 100
&it 100. 0 47.22 100. 0
~ iz 80. 06 49. 36 83. 48
T ARG i T 300
- 6.72 40. 01 5. 68
B B 13. 22 38. 83 10. 84
A N 100
&t 100. 0 47. 34 100. 0
W 58. 25 49. 83 61. 50
PRI EE | 500
R 8.59 47.53 8. 65
B 33.16 42. 49 29. 85
B A 100
ait 100. 0 47. 20 100. 0
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Table 7 Dry high intensity magnetic separation quality improvement test results /%
A/ (r s min™ 1) T i 4 R g TiO i fir BN

K 93. 30 48. 25 95. 34
R 4. 27 36.18 3.27

600
==t 2.43 27.02 1. 39
At 100. 0 47.22 100. 0
i 88.17 49. 46 92. 39

700 g 4.43 36. 23 3. 40
Ry 7. 40 26. 82 4. 20
it 100. 0 47. 20 100. 0
b 79. 15 49. 25 82.61
- 4.59 36. 30 3.53

800 .
RY 16. 26 40. 24 13. 87
it 100. 0 47.19 100. 0
by 51. 30 47.79 51.93
g 4.38 36.18 3. 36

900 .
=% 44. 32 47.63 44,71
it 100. 0 47.21 100. 0
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Table 8 Results of chemical multielement analysis of gravity concentrate(Spiral concentrate 1) /%
JLE TiO, TFe SiO; CaO MgO Al Oy V;0;5
= 50. 44 32.27 0.75 0. 30 4.76 0.42 0. 06
% S MnO P Cu Co Ni
& 0. 02 0.68 0. 002 0. 002 0.008 0. 004
R BEBTUFETRIWER
Table 9 Results of chemical multielement analysis of {lotation concentrate /%
JLER TiO, TFe SiO; CaO MgO Al O
= 50. 21 32.15 0.92 0. 34 4.78 0.51
JLE V05 S MnO Cu Co Ni
ny 0.07 0. 06 0.68 0.003 0.01 0.003
FR10 FAEEBTHUESTEINER
Table 10 Results of chemical multielement analysis of dry magnetic separation concentrate /%
JLE TiO, TFe SiO; CaO MgO Al O
= 49.77 32.07 1. 66 0.57 4. 36 0. 66
JTER V05 MnO P Cu Co Ni
ol 0.07 0.70 0.001 0.001 0. 006 0.003

& 8. 9. 10 A&, ad xF TiO, & 7 K
AT. 20 Yo KRS0 E AT Tk . V% 1B A T X o 55 3
W EEE, ST SRS EEERA, HhE
VAR G BKORS B i TiO, fh Az ETH T 3. 24 AN E 43
AL KA 44y SiO, . CaO, AL O, MgO & & F
F& @ B 4y B3k 72.01%. 65.91%. 62.16%.
2.26%., HEIGCE S. P & & T Mg E Yk
80.00% ; TF 142 5 M Bk KE & TiO, S B+ T
3.01 ANHE 4 . kA A SiO,. CaO, Al O,

MgO & & T B i@ B 43 i 35 65.67% . 61.36%,
54.05% ., 1.85%, HHEILE S, P &t T KEiE &
L F] 40. 00 %1 100. 00 % 5 20 e 42 5 5 BAORS
1) TiO, fh A2 B F T 2.57 4~ A 45 s, kA 45y
Si0,. CaO, AL O,, MgO % & T [% 0g B 4> 5 ik
38.06% . 35.23%., 40.54% ., 10.47%, AEILE
S. P &85 FEIE S 3] 100. 00% F1 90. 00%
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