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Beneficiation of a Vanadium-titanium Magnetite in Panxi

Li Jinlin Li Weiwei Zhu Yongtao Wu Xuehong

( Design and Research Institute of Mining Co. Ltd. Pangang Group State Key Laboratory of Vanadium and Titanium Re—

sources Comprehensive Utilization Panzhihua 617063 Sichuan China)

Abstract: Taking a vanadium-itanium magnetite in Panxi as the research object a beneficiation test was
carried out for the titanium magnetite and ilmenite. The titanium magnetite was recovered by the process of
pre-throwing tailings followed by two-stage grinding and magnetic separation and the iron concentrate with
a yield of 19.78% a TFe grade of 55.34% and a TFe recovery rate of 51.27% can be obtained finally.The

tailings of iron beneficiation contain a large amount of ilmenite and the TiO, grade can be increased from

9.38% to 21.58% by two stages of iron removal and strong magnetic processes.The flotation process was

used to further improve the TiO, grade. Through the process of floating sulfur-desliming-one rough and
three concentration qualified titanium concentrate with a yield of 9.53% a TiO, grade of 47.45% and a
TiO, recovery rate of 47.87% can be obtained.
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1
6 « : ” Table 1 Main chemical compositions of the raw ore %
! N TFe FeO  Fe,0;  MFe  TiO, s
8
> 21.35 16.75 12.12 10.75 9.89 0.53
9
° P Ca0 MgO AL 0, Si0, V,0;
TFe 21.35%
0.041 8.56 7.40 7.70 31.17 0.172
o
2

Table 2 Mineral compositions of the raw ore %

1 23.36 12.53 1.24 62.87
-3 ( 3)
mm o TFe 21% TiO,
( 1 TFe 21.35% 74 wm 12.19%.,
TFe50% TiO, 1
9.89% \ o
26 °
3
Table 3 Size distribution of the raw ore
/% /%
/mm /% - -
TFe TiO, TFe TiO,
+0.85 21.05 21.94 8.83 21.63 18.79
-0.85~+0.425 24.37 21.27 8.17 24.28 20.13
-0.425~+0.25 16.01 20.76 9.80 15.57 15.87
-0.25~+0.18 8.66 20.86 11.18 8.46 9.79
-0.18~+0.15 6.65 20.76 11.84 6.47 7.96
-0.15~+0.125 4.43 20.80 12.24 4.32 5.48
-0.125~+0.09 4.73 20.91 12.08 4.63 5.78
-0.09~+0.074 1.91 20.33 11.70 1.82 2.26
-0.074 12.19 22.47 11.31 12.82 13.94
100.00 21.35 9.89 100 100.00
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Fig.1 Symbiotic titanium magnetite and ilmenite
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Fig.2 Spinel inside titanium magnetite
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Fig.3 Imenite flakes inside titanium magnetite
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Fig.4 Internal impurities of ilmenite
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Fig.5 Magnetic intensity condition test of
discarding tailings
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Table 4 Industrial test of discarding tailings
(e}
[y
/ / % % 0.23 T 8 .
T % TFe Ti0, TFe  TiO,
59.57  27.88 1077 7779 64.87 0.0 104
0.3 40.43 11.73 8.59 22.21 35.13 u
172
100 2135 9.89 100 100 405k T~ .
170
3.1.2 . leg &
? 49.0F o8 #
= ——TFe b les =
= —a—TFe g & B
¢ 485F * {64
023 T 1o
6 o 48.0— : : : : ——160
020 022 024 026  0.28 0.30
30 Wi 58 /T
52F
A /. i 78
soF — 7
sk 176 Fig.7 Primary magnetic intensity condition test
174 ¢
46 o
g —=—TFe & fir ¥ 5
St —a— TFe [il1fig % 172 . . o .
s ’ = Table 5 Industrial test of primary grinding-magnetic
42F 170 separation
40 \. 168 / / 1% 1%
A
381 1 1 1 1 1 1 766 T % TFe TIOZ TFe TIOZ
15 30 45 60 75 90 40.55 49.36 11.83 77.79 44.54
VA (=74 pm)/% 0.26 59.45 13.23 10.05 22.21 55.46
100 27.88 10.77 100 100
6
Fig.6  Primary grinding fineness condition test 55.5 100
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Tke Tke Fig.8 Secondary grinding fineness condition test
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555 100 19. 78% %55. 34%+21.35% =51.27%
.\ 3.2
ssol — 1°8 TiO, 9.89%
—=—TFe i 19 « 24%
S s45F A TFe [k N e TFe 12.97% TiO,
= / Pz 9.38%
540 r / R “ + ”
a 192
53.5 L L L 90 o
0.16 0.20 0.24 0.28
k% 3R BT 3.2.1
9
Fig.9 Secondary magnetic intensity condition test =74 um  35%
9 TFe 03T 8.
TFe ° 0.14~ g
0.23T TFe 35% Table 8 Results of the primary iron removal test
0.23 T, ; ; % %
=74 pm 66.60% 0.23 T % TFe Ti0, TFe Ti0,
T 6 o .38 25.65 1228 273 1.81
0.3 98.62 12.79 9.34 97.27  98.19
6 100 12.97 9.38 100 100
Table 6 Industrial test of secondary grinding-magnetic
separation
8
/ / 1% 1%
T % TFe  TiO, TFe  TiO, 1.38% TFke 25.65%
85.15 54.89 11.93 94.69 85.87
0.23 14.85 17.65 11.26 5.31 14.13 98.62% TiOz 9.349, TiOz 98.19% .,
100 49.36 11.83 100 100
SLon—100
6 300 /min 10 o
85.15% TFe 54. 90
89% TFe 94.69% o 162F lss
TFe
16.0[
0.19T 7o ——Ti0, i 86
S ——Ti0, K| 5
7 Z158r 184 =
Table 7 Concentration test = =
182
/ / 1% 1% 156
T % TFe  TiO, TFe  TiO, “ 180
96.17  55.34 1195 96.96  96.33 54— 07 08 09
0.19 3.83 43.60 11.43 3.04 3.67 4708 E T
100 54.89 11.93 100 100
10
7 Fig.10 Primary strong magnetic condition test

96.17% TFe 55.34% TFe
96.96% ° 59. 57% %
40. 55% % 85. 15% x96. 17% = 19. 78%
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TiO,
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TiO, 15% o
22.5 93
08T TiO, . R
R—
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Slon-750 o 91
. 219 —=—Ti0, S L .
300  /min 19 mm 3r/ S ——Ti0, FE g, 3
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Table 9 Results of the primary strong magnetic - ) 188
industrial test
21.0 1 1 1 1 87
/ / /% 1% 0.6 ().7 0.8 0.9
37 3 FEIT
T % TFe TiO, TFe TiO,
52.09 17.45 15.77 71.06 87.94 11
08 ATOL 77z 235 28941206 Fig.11 Secondary strong magnetic condition test
100 12.79 9.34 100 100
11
9 Table 11 Results of the secondary strong
52.09% TiO, 15.77% Ti0, 87. magnetic industrial test
94% o / / /% 1%
3.2.2 T % TFe TiO, TFe Tio,
TiO 67.41 21.27 21.58 82.60 92.25
? 0.7 32.59 9.27 3.75 17.40 7.75
~74 pm  60% 100 17.36 1577 100 100
0.3T
10, 11
10 TiO, 9.38% 21.58%
Table 10 Results of the secondary iron removal test 98. 62% x52. 09% % 98. 91 % X
/ / /% 1% 67.41% = 34.25% 34.25% % 21. 58% +
T % TFe TiO, TFe  TiO, 9.38%="178.80%
1.09 2599 15.94 162 110 3.2.3
0.3 98.91 17.36 15.77 98.38 98.90
100 17.45 15.77 100 100
TiO,
S
1.09% 98.91%
TiO, 15.77% TiO, 98.90% o
“ + + ” 5
Slon - 100 300 /
min 11 o 12 °
11 TiO, 12
TiO, TiO, TiO,
Ti0, 21% . 1 200 g/t TiO,
07T TiO, 1 200 g/t,
07T
Slon—750 o MOH
300  /min 19 mm 3/ 13 o
min 800 A 11 . Ti0,
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TiO, 60.76% ;
2 000 g/t TiO, 9.53% 47.87%
MOH 2 000 g/t. 4
42 /_ 95
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56l —=—Ti0, i f . 55.34% NN
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Fig.12  Sulfuric acid dosage condition test ] Ei I\J,ihoﬁil:z 000 g/t
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K . t
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= %
= E
33k [ \ 1 1 | \
180 B w3 2 o REREY
A
300 \_
| | 1 L 1 75 14
1600 1800 2000 2200 2400 Fig.14 Flotation test flow chart
MOH H#t/(g-t™)
13 12
Fig.13  Collector dosage condition test Table 12 Results of flotation %
TiO, TiO,
27.83 47.11 60.76
S 2.47 8.17 0.93
1.90 14.86 1.31
14 1 9.43 25.67 11.22
12 2 5.30 31.49 7.73
° 3 3.43 37.66 5.99
- - 49.63 5.24 12.05
27.83% TiO, 47.11% TiO, 100.00 21.38 100.00
13
Table 13 Chemical compositions of iron concentrate % %
TFC FGO F6203 MFC Tloz P 5102 Alzoz CdO MgO S AS
55.34 31.05 44.61 52.50 11.46 0.008 3.08 3.76 1.28 1.90 0.737 <0.01
14
Table 14 Chemical compositions of titanium concentrate %
TFe Ti02 S Cr203 MnO A1203 Ca0O MgO Si02 P
33.32 47.45 0.033 0.009 0.77 0.39 1.14 4.62 2.28 0.047




3) “ +
5 + 7 19.78% TFe
1) TFe 21.35% 55.34% TFe 51.27% °
10.75% TiO, 9.89% . 4) “ +
° TiO, 9.38% 21.58%
2) .
N 9.53% TiO, 47.45%
“ + + TiO, 47.87% °
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