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Reduction Extraction of Iron from Red Mud and

the Scandium Trend Analysis

MA Rongkai, LUO Xing, FENG Jifu, XIA Yu, LU Meiling
(China Nonferrous Metal (Guilin) Geology and Mining Co. , Ltd. , Guilin 541004 ,China)

Abstract: The red mud alter the recovery of aluminum and sodium by the sub-molten salt process was used as the
main raw material. Carbon powder and calcium oxide were added to make reduction roasting magnetic separation for
iron, and scandium trend in the process was discussed. The effect of reduction temperature, reduction time and the
dosage of calcium oxide on the reduction effect were examined. The results show that the optimal reduction
conditions are the reduction temperature was 1 000 °C , the reduction time was 0. 5 h, and calcium oxide addition ratio
was 26 % (calcium oxide mass red mud mass). Under the optimal conditions, the grade of iron concentrate obtained
was 62. 79% , the recovery of iron was 97. 99 % , and the loss of scandium for {lowing into the iron concentration was

13. 08 %.
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Fig. 1 Equilibrium diagram of iron oxide reduction by CO
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Table 1 Main chemical composition of raw material /%

Elements Fe Al Ca Ti Si Na Se

Content 20.61 2.39 17.63 4.50 9.82 0.29 0.011

IR B WAE Fh ik M RN Z 5 R R 5
IR (CaO W) i — ER L AT RAGHS BT
A B R IE BAR XA b BT SR e
RS H G HRFEIR A H B EREHE 60 CUU TG
B .

T 2 B K 5 3 SRR 56 I R B L SR JE K
PR 3R P T 10 A W LSRR . R 4 R Bk AT



56 A e s R TR

%10 %

4 1-Fe, 0y
1 2-Ca,AL(Si0,)(OH),
4000 4 3-CaCo;,
1 4-Fe,TiO,.
3
23000
£ g
2000} : i 4
2 2 4 1 1
1 2 44
3 2 2 2 1l
I 2 3
1 000 2l | oty ‘3
0 L '} 1 ' L L L
10 20 30 40 50 60 70 80 90
26/(%)

2 BRERBEEATRIR XRD #YE
Fig. 2 XRD pattern of the raw material
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Table 2 Effect of temperature on reduction

Grade of iron in Iron content in

Temperature/C

Recovery of

Scandium content in Distribution of scandium

concentrate/ % tailings/ % iron/ % concentrate/ % in concentrate/ %
600 23. 47 8. 85 84. 36 0.011 66. 67
700 28. 41 4,42 91.45 0. 010 59. 10
800 32. 98 2. 20 95. 06 0.009 5 54. 86
900 50. 95 0. 86 97. 28 0.007 9 29. 82
1 000 62. 30 0. 49 98. 16 0.004 8 13. 60
1100 81.73 0.17 99. 31 0.003 4 9.31
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Fig. 3 Relationship between iron grade and scandium

content in concentrate
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Table 3 Effect of time on reduction

Grade of iron in

Iron content in

Recovery of Scandium content in  Distribution of scandium

Temperature/C Time/h

concentrate/ % tailings/ % iron/ % concentrate/ % in concentrate/ %

0.5 38. 09 0. 89 97.55 0.011 47, 22

1 51.23 0. 86 97. 23 0. 008 3 30. 68

900 1.5 52,26 1. 03 96. 66 0.008 0 27.53

52. 86 0.97 96. 89 0.007 6 24. 66

52.98 0. 56 98. 20 0.007 9 29. 16

G:5 62.79 0.53 97.99 0.004 6 13. 08

1 000 1 62. 30 0. 49 98. 24 0.005 1 13. 60

1.5 64. 77 0. 48 98. 17 0.004 8 12. 49

0. 25 81.73 0.17 99. 31 0.003 4 9,31

L 1 81. 47 0.17 99. 31 0.003 1 7. 90
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