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Experimental Study on Magnetite Separation of Iron and Titanium from
Metallized Pellet of Vanadium-bearing Titaniferous Iron Ore Concentrate
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Abstract: The metallized pellet of vanadium-bearing titaniferous iron ore concentrate containing iron va-—
nadium titanium and other elements is the product of coal-based direct reduction of the concentrate in ro—
tary hearth furnace. By using laboratory wet magnetic separator a new technology of magnetite separation
of iron and titanium from metallized pellet was introduced and its feasibility was also studied by experi—
ments. The effects of current intensity particle size and ore to liquid ratio on the recovery rate of iron and
titanium were examined through orthogonal experiment. The experimental results show that the recovery
rates of iron and titanium are 90% and 45% respectively with the current intensity of 2.5 A particle size
of =74 pm and ore to liquid ratio of 1:7 .
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Table 1 Main chemical compositions of metallized pellet of vanadium-bearing titaniferous iron ore concentrate %
TFe MFe TiO, V, 05 Al, O, Si0, Ca0O MgO S P
77.74 72.30 10.9 0.56 4.69 4.64 1.57 3.91 0.53 0.004
2
Table 2 Particle size distribution of metallized 2
materials of vanadium-bearing
titaniferous iron ore concentrate %o N
+178 wm 178 ~124 pum 124 ~74 pm -74 um

(+80 ) (80~120 ) (120~200 ) ( -200 )

26.9 21.2 13.3 38.6 °

3 XCRS - 0400 x 240
Table 3 Main parameters of XCRS — 3400 x 240
low-intensity magnetic separator

/ / / 1
/mm ( mm X mm) W (re*min") /A ( kg+h™h) ’
-2.5 (400 x240 370 33 0~5 20 ~50
THERIRRSI 4 It (LR 4]
4

Table 4 The conversion relation of magnetizing current

and magnetic field intensity of the magnetic separator Ul

1/7A B/0e 17A B/0e

0.5 400 3.0 1825

1.0 960 3.5 2100 LA U W AR

1.5 1175 4.0 2 250

2.0 1675 4.5 2 500 1

2.5 1 800 Fig.1 The experimental flow chart
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Fig.3 The effect of ore to liquid ratio on magnetic
0.90 —— separation result of metallized pellet
5
0.85 //' Table 5 The factors and levels of orthogonal test
/A /
= 080) / e
8 1.5 +178 1:3
;, 2.5 178 ~74 1:5
0.75 3 4 -74 1:7
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i} 345 3 /A Table 6 The experimental results
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Fig.2 The effect of current intensity on magnetic
separation result of metallized pellet

1 kg
2.5A
3. 3
3.2
1)
50
2)

/% /%
1 1 1 1 86.53 41.95
2 1 2 2 93.12 38.12
3 1 3 3 90. 89 44.49
4 2 1 3 87.19 70.01
5 2 2 1 76.09 86.53
6 2 3 2 95.96 64.35
7 3 1 2 83.85 51.74
8 3 2 3 87.70 54.22
9 3 3 1 92.45 60. 44

7
Table 7 The effect of various factors on the
recovery rate of Fe
k,j 90. 18 85. 86 90. 06
kZ/' 86. 41 85. 64 90. 92
k3] 88. 00 93.10 83. 61
R, 3.77 7.46 7.31
3)
4 4
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ky; 41.52 56.57 53.50 5
ko 73.63 59. 62 56. 19 R L .
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k3/- 57 48 s6.43 0.9 Fig.5 The effect of ore to liquid .ratlo on the
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Fig.7 The grade and recovery rate of Fe in Fig.8 The grade and recovery rate of TiO, in
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Table 9 Main chemical compositions of magnetic substances %
TFe TiO, v, 0, AL O, $i0, a0 MgO S p
88.79 6.23 0.05 0.79 0.84 0.42 0.58 0.01 0.02
10
Table 10 Main chemical compositions of non-magnetic substances %
TFe TiO, V, 05 Al Oy Si0, CaO MgO S P
18.63 33.65 1.58 19.25 18.31 5.20 11.47 0.08 0.04
7 AY 8 o
90% 45%
35% o 1)
90%
45%
TFe  90% 35% 0
o 2)
TFe 90% : 2.5A -74
pm( =200 ) 1:7,
o 3)
V, 0, 1.58% TiO, 33.65%
Si.CaMg. Al o ;
— — Fe.Mg.Ca — TiO,
TiO, o
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