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Investigative Test of Iron Separation Process of a Panzhihua Lower
Grade Vanadium-bearing Titanomagnetite Ore

Zeng Zhiyong
( Faculty of Biological & Chemical Engineering Panzhihua College Panzhihua 617000 Sichuan China)

Abstract: Investigative test of iron separation process of a kind of Panzhihua lower grade vanadium — bear—
ing titanomagnetite ore including crushing grinding and magnetic separation were carried out. Two op—
tions were tested: (a) treat the ore by grinding and magnetic separation after crushing; ( b) enrich the
ore by pre — magnetic separation after crushing then treat the concentrate by grinding and magnetic sepa—
ration. The results show that the ore with average iron content of 17.79% can be crushed from 500 ~

30 mm to 25 mm below by three steps of crushing; then it can be grinded and separated or pre — mag—
netic separated before grinding and separation to obtain concentrate with iron content higher than 56% .

In the case of pre — magnetic separation iron content of the ore before grinding and separation can be in—
creased to 19.57% with amount of material consumption reduced by 33.54% .
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Table 1 Chemistry of ore sample %
° TFe  TiO, V,0; TFe TiO,  V,0s
_ — 1 17.64 7.35 0.16 8 17.75 8.33 0.18
2 17.72  6.22 0.14 9 19.07 8.56 0.17
A 3 17.87 8.03 0.14 10 19.43 8.44  0.17
o 4 15.63 5.51 0.12 11 19.14 9.12 0.18
5 17.33  6.47 0.16 12 19.2 8.91 0.18
1 6 18.03 7.2 0.16 13 16.92 7.73 0.16
7 15.53 6.19 0.13 17.79 7.55 0.16
1.1
10 to 500 mm
500 ~30 mm 1, 2.1
P o 75 kg/h
1.2
QHPE50X80 : 50 mm X
80 mm. 50 ~100 kg/h+ 1.1 kW, o
QHOQM -200 : 73500 mm x 1 000 mm- o 22% ~25% 30%
100 ~300 kg/h. 3 kW,
RK/ZS - (3200 : 2
2
Table 2 Particle size distribution of crushed material
( mm) /%
/mm /(kg-h") +25 -25~+20 =20~ +15 =15~ +10 -10~ +5 -5~ +3 -3
1 30 60 34.11 18.17 15.26 14.73 7.35 4.05 6.33
2 25 65 6.05 30.37 22.07 15.28 10.26 6.72 9.25
3 20 71 0 20.14 28.13 16.67 14.24 6.94 13.88
4 15 59 0 12.56 16.54 30.25 17.11 7.29 16.25
5 10 55 0 0 4.14 20.18 35.63 15.34 24.71
1 30.52 19.47 16.13 15.21 8.03 5.15 5.49
2 7.21 28.18 25.36 18.69 6.62 7.72 6.22
3 0 22.41 28.13 16.43 14.24 8.94 9.85
4 0 10.12 12.52 29.41 18.16 11.36 18.43
5 0 0 6.33 21.45 36.05 13.27 22.9

35.27 15.63 17.32 13.77 6.55 5.26 6.2
8.86 24.15 25.03 18.93 9.27 5.64 8.12
20.35 28.31 20.16 13.92 6.94 10.32
0 13.21 16.04 29.82 15.35 8.51 17.07
0 0 5.25 25.03 30.63 16.92  22.17
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Table 3 Schemes of steel ball loading in ball milling
/
/mm

1 2 3

120 50 40 30

80 25 50 80

40 60 130 160
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Particle size affected by grinding time and concentration under different steel ball loading schemes
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= 10 Pcen e Table 4 Results of pre — magnetic separation
5 -x > 1 54
0 Bl . A e s, by r 53 /% TFel/% Fe 1% /% TFe/%
30 35 40 45 50 55 60 65 T0 75 80 85 90 95 Y1 82.38 17.80 86.21 17.62 13.31
Ry"-0.074 mm(-2008 )2 /% Y2 75.67 18.43 81.99 2433 12.59
2 Y3 66.46  19.57 76.48 33.54 11.93
Fig. 2 Results of grinding — magnetic separation route Y4 61.42  20.08 72.51 38.58  12.12
YS 56.71  20.48 68.26 43.29 12.47
7.55% ~8.56% -
Fe 23.80% ~ 27.81% - 53.51% ~
56.12% o TFe 56% o N N
—-0.074 mm 75% ~ 88% Y3 N
8.35% Fe 27.5% o N 19.57% -
Fe o 1 2.4
N 65% Y3
~75% - 1.5~2 h, 5. 2
TFe 70% o
5
Table 5 Results of grinding and separation of concentrate after pre-magnetic separation
M -0.074 mm
1% ( ) 1% ( TFe/% Fe ( ) 1% ( ) 1%  TFe/%
1.5 75.33 9.53 6.33 56. 14 25.67 90. 47 13.85
1.8 84.73 9.72 6.46 55.92 26.08 90.28 13.76
2 86.87 9.83 6.53 56.09 25.83 90. 17 13.71
9.69 6.44 56.05 25.86 90.31 13.77
5 2) 17.79%
1.5~2h Fe 2 N 2. 65% ~T5% -~
1.5~2h 20% - 90
1.91% .Fe 1.64% » kA/m 56% Fe
33.54% o 27.5% - 8.35% o
3 ?)
33. 54% 19. 57%
1) N Fe 25. 86% - 6.44%
500 ~30 mm -25 mm, 56.05% - ( 39 )
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