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Table 1 Production and utilization data of red
mud in 2016—2020

1.2 HESHHh

ANTr) 37 AR 7 AR BRI E AR AP R AR 7 5 O
], AR th A 25 5%, % 2V Bl i —se [ K 2 A
REPER ARV EZ ST, B Fe, 0, AL O, Si0, |
CaO Fl1 Na,O0, HHET, BH#E L0 P& IR,
I A AR e EE S A FEHR R RS TE AR e A
B G IRTe, iX 3 B T 2158 B 2R U8 Na, O & 1Y
B, B T O R S A A SRR R
PR Fe Al S5 HMICER A BT LI R R I
17 Rl 03, 36 3110 Bt 2 [ SR Ml X AR Rk Ak
VERRR T3 o 2 Ue i Ve fifh B IR X A e B 0 7% 1
AT DIE R B B3 IR, AR X A SR BT SR AN
Wrig i,

F2 AFEZEIRVer AR (BT 5350
Table 2 Chemical composition of red mud

from different countries %
% Fe,0,  AlLO, Sio, Ca0 Na, O
1 42.00 14. 00 6.00 — 2.00
A ity 45.03 17.22 7.15 8.47 2.65
ENEE 36.69  20.01 6.51 1.43 5.09
FIgm - 46.78 16.32 6.35 4.76 3.56
BHJRW  44.06 18.51 10. 94 4.28 5.07
ESE| 35.29 17.15 11.22 9. 64 5.07
G| 16.91 15.01 17.55  23.49 4.60
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Table 3 REE content in red mud from different producing areas 10°°
WA AR A Sc Y Ce La Pr Sla-Lu
g Al FEH-% 121 75.7 368 114 28 712. 8
ENE — FEH% 50 10 110 70 — 185
LHH — — — 2.2~21.9  76.1~728.5 19.2~356.2 4.7~102.7 1068 ~1957.5
) Pl FEH-2 100 300 700 — — 800
Ly ITiigsE FEH% 64.3 80.5 626.8 309.3 — 1215.22
R MR FEH: 5420 495 77.38 61.25 17.25 2582.38
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Fig.1 Recovery of scandium from red mud by

neutralization precipitation-acid leaching method
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Fig.2 Recovery of scandium from red mud by

sulfuric acid roasting-water leaching method
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Research progress of red mud in iron and scandium recovery and building materials

ZHAO Zi', ZHAO Aichun', YE Xin', LIU Chenjia', LI Xu', ZENG Miao’, KANG Li'
(1. School of Materials Science and Engineering, Taiyuan University of Science and Technology, Taiyuan 030024, China;
2. Liaoning Province Liaoyang Ecology & Environment Monitoring Center, Liaoyang 111018, China)

Abstract: Red mud is rich in iron resources and contains a certain amount of rare metals. If it is stored and
disposed, it will not only cause great harm to the environment, but also waste metal resources. Based on the
analysis of the output and composition of red mud, this paper focuses on the new technology of iron and scandium
recovery from red mud and the research progress in the preparation of building materials. The metal extraction effect
of red mud treatment process is better and the valuable elements can be recovered step by step. The disadvantage is
that the iron concentrate grade is low and the cost is high. The wet process technology is simple and has low cost
and energy consumption, but it has the disadvantages of large acid consumption, simultaneous leaching of multiple
elements, and difficult harmless treatment of waste liquid. The distribution and separation of iron and scandium in
red mud can be realized by the combined process of pyrometallurgy and hydrometallurgy. The disadvantages are
complex process flow, high cost and high energy consumption. Because red mud contains a large amount of sodium
alkali, there will be ‘frosting’ and other phenomena in the production of cement and other building materials,
which inhibits its application in the field of building materials. Therefore, the low-cost, green and large-scale
utilization of red mud is still a difficult problem for the future aluminum industry. The author believes that the
following aspects can be studied and studied: pretreatment of red mud into ultrafine powder to improve the
dissolution rate ; study the closed-loop process in the metal recovery process to minimize the generation of waste
liquid ; the process of removing alkali and reducing radioactivity of red mud was studied, and it was coordinated
with other industrial waste residue and waste liquid to realize the treatment of waste by waste.

Key words: red mud; iron recovery; Sc recovery; building materials; green metallurgy; dealkalization of red

mud ; treating waste with waste



