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Tab.1 Main testing apparatus

AA- 6300 1
X Rikaku D/max- Rb 1
2L 1
100mm AB.C.D 4
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Fig.1 Magnetic iron separation equipment Fig.2 Testing points for magnetic field strength measurement
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Fig.3 Iron extracting process Fig.4 Structure of iron separation equipment
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Tab.2 Physical properties of red mud
0.417~0.175mm
1 t/m? 1.57~1.98 50%
2 t/m? 0.87
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Tab.3 Chemical composition of red mud
% % %
1 Fe,O, 30.011 10 Ga,04 0.006 19 Ta,0;5 0.004
2 AlLO; 18.312 11 NiO 0.008 20 CoO 0.002
3 SiO, 24.734 12 V,0, 0.075 21 P,0s 0.202
4 CaO 17.926 13 Cr,05 0.297 22 Li,0 0.547
5 TiO 6.063 14 F 0.024 23 > ReO, 0.053
6 Na,O 2.579 15 CuO 0.010 24 Sc,05 0.024
7 K0 0.150 16 Sr 0.201 25 > TR 0.217
8 MgO 0.529 17 MnO 0.074
26 0.300
9 ZnO 0.012 18 Nb,O 0.042 Zr(Hf)O,
4
Tab.4 Phase composition of red mud
% 3.141 24.957 4.474 23.490 7.894 10.507 4.251 21.013
5
Tab.5 Phase analysis of iron in red mud
TFe
% 26.054 0.098 0.401 0.505 0.093 24.957
6
Tab.6 Particle size distribution and iron content in particles at each level
Fe,O4 Fe,0:%
mm % % %
1 +0.417 19.63 37.21 7.3 19.61
2 -0.417+0.246 25.71 40.15 10.32 27.73
3 -0.246+0.175 22.12 45.67 10.10 27.14
4 -0.175+0.147 0.17 29.44 0.05 0.13
5 -0.147+0.104 9.33 27.10 2.53 6.80
6 -0.104+0.074 2.70 31.25 0.84 2.26
7 -0.074+0.043 4.38 33.21 1.45 3.90
8 -0.043 15.96 29.00 4.63 12.44
100 37.22 100.00

2.3
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Tab.7 Measured results of magnetic field strength from different testing points

A B C D
E X X+50 X+102 X+115
F Y Y+210 Y+450 Y+1100
G z Z+310 Z+690 Z+1123
8
Tab.8 The content of total iron extracted high—iron materials
Fe,0; (%) Fe,0; (%)
A 200.12 22.10 30.51 50.12
B 211.2 22.10 42.32 48.31
C 205.12 22.10 60.21 45.12
D 201.45 22.10 71.21 42.16
9
Tab.9 Recovering rates of iron and red mud
(%) (%)
A 34.58 15.25
B 43.80 20.04
C 59.93 29.35
D 67.43 35.35
10
Tab.10 Average composition for raw materials and high and low magnetic materials
1 Hz 2 Hz
35 45 45% 75% 45%

11 N N
Tab.11 Material balance results and recycling rates

(g/L) SiOy(%) ALO(%) Fe,04(%) Na,0(%)
399.3 25.68 19.09 29.76 6.76

- 4.83 9.03 69.28 1.63

- 29.78 18.99 19.80 5.89

Fe o
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Tab.12
Fe
(%)
m’ (gL kg (kg kg (%)
36 400 14400 4938 3594.86 24.96 58.12
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Fig.5 Variation of iron content in raw materials and high ’
and low magnetic materials
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Experiment Research of Extracting Iron from Bayer Red Mud by
Magnetic Separation Equipment

Deng Qi ZHANG Dongmei
Shandong Aluminum Company,Shandong Zibo 255052,China

Abstract

Red mud is the residue in alumina production process. With the rapid development of alumina industry, its emissions
are growing rapidly. At present, both at home and abroad, red mud is wet stored in most alumina plant. More yard
construction and maintenance fees are cost and its strong alkalis make the soil more alkaline. As the surface and
underground water are polluted and the ecological environment is harmed directly or indirectly, the comprehensive utilization
of iron from red mud has become a worldwide problem. In order to reduce the waste of red mud and thoroughly recycle the
iron minerals in it, the extraction of iron from red mud by magnetic separation equipment was tested through experiments.
According to the characteristics of the minerals in red mud, high—gradient magnetic separation equipment with a permanent
magnet was chosen for extracting iron from red mud. The operation mode of the equipment, the working frequency of the
magnetic roller, the opening scale of the magnetic equipment, the flushing area, and other influencing factors were studied.
Continuous small-scale industrial test under optimal conditions was done. And the results of the test show that: the iron
separation efficiency of high magnetic material Fe,O; is 69.28%, and the recovery rates of red mud and Fe,O; are 24.96%
and 58.12%, respectively.
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