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Table 1

Multi-element analysis results of red mud

Fe  Fe,0, ALO, CaO  TiO, Si0,

21.39  16.29 17.69 15.4  13.35 12.86

Na,0 K,0  MgO S Se* LOS

311 0.07 0.25 0.1 5446 9.08
* BRI o/t

x2 FiEHKWBETRER
Table 2 Analysis results of red mud iron phase
FA  ZEBRET SRR BRERD RERRER &t
GE/% 1.04 16.29  0.21 3.85 21.39
DR/ % 4.86  76.16  0.98 18. 00 100. 00

LB 2 5 W) 2R BERG DS R W) R GBI R 2
—, PR AT 7K i 4, A5 R IR 3
x3 FENEHARIITER

Table 3  Grain size distribution analysis results of red mud

7/ mm FEER/ % BRihhi/%  BRIERCR/ %
+0. 075 4.42 27.42 5.67
-0. 075+0. 045 6.36 30. 88 9.19
-0. 045+0. 038 2.75 29.22 3.76
-0. 038+0. 028 8.38 22.54 8. 84
-0.028 78. 09 19. 84 72.54
Hit 100. 00 21.36 100. 00
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Fig. 1

magnetic seeding with selective hydrophobic

Flowsheet of the magnetic separation of

flocculation
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Fig.2 Results of magnetic intensity
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Fig.3 Results of sodium hexametaphosphate

dosage
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Fig.4 Results of oleic acid dosage
H T 4 RTRN, B R P AR 30, R R i a2
I AR 2 S T g e AR A R B il R

205
Felul it /%

1.8 kg/t i, Hoor BERCRIK BB . IR 1) W Bf T
PAGE SRR B K, 7 JORE R XURL 22 AT , iR 4 FH
K, FEN B K, R B I K R AR
1A 9k R 14 P e B R, e PT A, 4 ol
—E (R, BRRTHT (0 h L A DR B R [

3.4 HiHHEES AT AEER LT

40 50

a\

39t
< 149 §
8 B i
Eé 38k uu{i =
S =
oo S ]
37L "

=] i =
36 \"/ . 147

05 10 15 20 23
B R AR L

S HimSmBERLREER

Fig.5 Results of volume ratio of kerosene

to oleic acid
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Table 4 Results of magnetic matrices

S/ mm = GG RR R % i/ % R/ %
i 25.76 36. 19 43.59
1.5 B 74.24 16. 25 56. 41
Ay 100. 00 21. 39 100. 00
¥ 27.89 35.49 46. 27
2.0 J=4n 72.11 15.94 53.73
B 100. 00 21. 39 100. 00
Vit 25.26 35.74 42.20
3.0 B 74.74 16. 54 57. 80
Ay 100. 00 21. 39 100. 00
3.6 wERRERE
38 52
450
37F 1us
L ] S
I J46 %
& 36t fh =
ug / Jaa =
= =
354 14
Elﬂ&cﬁ/k 140
L4 n
34 . L L " 38
2 4 6 8 10 12
B4 W #EL/min

Bo6 #wRMELWER

Fig 6 Results of slurry flow-rate on scaling
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Table 5 Results of normal magnetic separation
and the magnetic separation of magnetic seeding

with selective hydrophobic flocculation

e e FER R R RIENCR
ATk 2 /% /% /%

¥H 35.54  25.99 30. 17
H % B 64.46 22.25 60. 83
T 100.00 23.58  100.00
¥H 32,06 31.27 42. 60
W 5% WeF  RBe 67.94  19.88 57.40
JE#T 100.00 23.53  100.00
X K# 29.61  40.65 50. 93
iﬂ%@m* B# 70.39 16.47 49.07
REERA JEHT 100.00 23.63  100.00
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Table 6 Results of one coarse and one fine

magnetic separation

7 4 B PR/ R/ % BRIECR %
K 18.85 45.13 39.77
=N 81.15 15. 88 60.23
JE 100. 00 23.50 100. 00
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Experimental Study on Magnetic Separation of Hematite and
Limonite Fines Using Magnetic Seeding with Selective

Hydrophobic Flocculation from Red Mud
Xu Shuan',Shao Yanhai', Xiong Shuqing”, Yan Wu®,Li Mingming', Jiang Fengxiang'

(1. Faculty of Land Resource Engineering , Kunming University of Science and Technology , Kunming, Yunnan, China;
2. Institute of Multipurpose Utilization of Mineral Resources, CAGS,Research Center of Multipurpose Utilization
of Metal Mineral Resources of China Geological Survey,Key Laboratory of Multipurpose Utilization of
Vanadium-titanium Magnetite of Ministry of Land and Resources,Chengdu ,Sichuan , China)
Abstract; The red-mud iron grade ofin Bayer process produced by Wenshan aluminum industry is 21. 39% and the
iron mainly exists in the form of hematite and limonite , which accounts for 76. 16% . Due to the superfine dissemina-
tion, it is difficult to realize effective recoveryof iron minerals. In this paper, magnetic seeding with selective hydro-
phobic flocculation was employed torecover fine hematite and limonite which exists in red mud. This method can
flocculate large amounts of fine grain and let the flocculation”’ s magnetism stronger than before. Then , by using high-
gradient magnetic separators,the aim of separating hematite and limonite from gangue mineral can be achieved. On
the condition of that sodium hexametaphosphate addition is 3 kg/t,oleic acid addition 1. 8 kg/t,the volume ratio of
kerosene to oleic acid 2. 2, diameter of magnetic matrices 1. Smm, slurry flow-rate on scaling 6 L/min, number of
punching 300 r/min, magnetic intensity 0. 85 T,a concentrate containing 40. 65% Fe can be obtained with the re-
covery of 50.93% . Under colligating optimum experimental conditions in this method,the iron concentrate grade is
up to 45. 13% and the recovery reaches 39. 77% with the process conditions of a coarse fine magnetic separation.
The interaction process of magnetic seeding with selective hydrophobic flocculation not only includes all kinds of
physical and chemical action,but also is a kind of new separation technique which using multi-force field to process
weak magnetic minerals. The main reaction mechanism of this technique remains to be further studied and the ex-

periment index also existing room for improvement.
Keywords : Red mud ; Fine particle processing; High gradient magnetic separation; Magnetic seeding with selective
hydrophobic Flocculation



