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Table 1  Analysis results of multi-elements of red mud

Fe,0, SiO, ALO; CaO MgO TiO, K,0 Na,0 P,05 LOI

14.62 18.02 20.67 20.68 0.54 3.83 0.39 4.26 0.37 13.16

£K2 R ICP-MS SH&ER/(gt)
Table 2 Analysis results of ICP-MS of red mud

Sc  REE Li \Y% Ni Nb Ta Ga

74.8 1409 258.49 1357.61 323.88 132.32 16.94 80.97
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Fig.1 Result of X diffraction analysis of red mud

*=3 FREKMEDH%
Table 3 Phase analysis of red mud

BEPERR  SERRAT R BRERET R AR
10.85  12.38 75.31 0.20 126 100.00

R4 TETVRBREDH %

Table 4 Granularity distribution of main minerals

RifEmm  BSEEAT I SRR ARERET iR Ao

—0.15+0.5 878 597 6.57 072 3.83 0
—0.075+0.15 1131 7.76 17.29 534 961 5.06
—0.038+0.075 20.58  9.56 19.93 11.34 10.78 3.37
—0.01+0.038 20.48 16.91 33.30 18.18 35.19 51.92

—-0.01 38.85 59.81 22091 64.45 40.57 39.64
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Fig.2 Flow chart of the process
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Table 5 Test effect of additive type
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Fig.3 Test results of sintering temperature
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Table 6 Results of 750°C sintering time
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Fig.4 Test results of sintering time
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Fig.5 Test results of alkali leaching time
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Table 7 Optimized test design and test results

75 #Ek  CaF, Na,CO; CaO %@ﬁg %E ?;E

1 4 4 15 5 68.65 5729 14.86
2 4 8 30 15 68.35 1931 13.65
3 4 12 45 25 2348 591 2822
4 4 16 60 35 40.82 1474 64.90
5 8 4 30 25 5929  75.16 79.84
6 8 8 15 35 59.86  76.65 37.76
7 8 12 60 5 69.84 45.74 69.99
8 8 16 45 15 76.75  65.12 67.77
9 12 4 45 35 55.18  69.89 30.69
10 12 8 60 25 2723  77.58 86.80
11 12 12 15 15 78.51  88.69 44.87
12 12 16 30 5 81.10 87.51 54.79
13 16 4 60 15 40.10 89.83 85.85
14 16 8 45 5 74.61 87.73 86.54
15 16 12 30 35 71.66 8239 43.30
16 16 16 15 25 79.02  81.43 49.83
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Table 8 Optimized test results
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R it WOE i
1 KUESEE: 16 4 60 5 6725 84.29 96.64
2 CaOA0% 16 4 60 0 7397 90.27 96.28

3 CaF, 0% 16 0 60 5 5488 73.77 96.28
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Table 9  Analysis results of multi-elements and
ICP-MS of the tailings

Si0, ALO, TFe TiO, Na,0 MgO CaO Sc,0; REO
2623 233 073 535 1582 138 27.62 0.015 0.22
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R P A AW T 5 iR R A, T
R G F MY . i RE R . R
BUK, vl T I8 I i & 71 .

3 % #®

(D JRJeb ek W Ygmpt. M4
feall, TRLIE By -IR -k T2, AT
TRV IR T, R, B, RS



5 4 W
2022 4£ 8 A

FTERA 4 HFEFRERSEETRREWFRRRE, hEBRR « 5.

HTRRRNEE, HIE. b et
TAER]. PRSI AT, BT 73.97%,
A% 90.27%, AR HIE 96.28%.

(2) fhix R R HRE -T2, nfsei
Br. Bk MRS o ERIR . mBREERREE
R WG, AT T HIOR A &AL
R RERLEA . R IBUR, AU

e & 7o

525 Uk

(1] R, 25, 70, AR gia MR FCBIR A 2 #r 0]
W45, 2016(1):7-10.

ZHU X B, LI W, GUAN X M. Research status and analysis of
the comprehensive utilization of red mud[J]. Multipurpose
Utilization of Mineral Resources, 2016(1):7-10.

[2] TRk, £ A, XML, 5. FRYe B AR ST BR 5 2
JE 0] 0 P LR A AT, 2012(2) - 11 - 14,

ZHANG C L, WANG J W, LIU H L, et al. Research status and
progress of red mud dealkalization technology[J]. Multipurpose
Utilization of Mineral Resources, 2012( 2) : 11 — 14.

[3] HEAR . kAL B R e BRI BB AR R 5T [D]. Kb
K, 2012.

ZHUANG J Q. Research on the recovery technology of iron in

high-iron alumina red mud [D]. Changsha: Central South
University, 2012.

[4] PN . iR o A b S RN AT 1 4 o AR B S U A LT
JEHLER Tk, 2008, 40(10):49-52.

SUN D X. Research on dealkalinization of red mud and
extraction of valuable metal titanium and scandium[J].
Inorganic Salt Industry, 2008, 40(10):49-52.

[5] Z=5Ah, T4k, L, 5. RV HI & Sbert iF S IR S
ARE RV T]. 2R3 FIHT, 2019(3):7-10.

LI J W, MA Y, MA T, et al. Research status and technical
points of preparation of unburned brick by the red mud[J].
Multipurpose Utilization of Mineral Resources, 2019(3):7-10.
[6] FRER, MR 30, TR 4L, 45, T il AR JE 6l % Fe-Al JE 2
B L2, e gR G R A, 2019(4):117-121.

GUO Q, CHEN S W, ZHANG J H, et al. Study on preparation
of Fe/Al-base flocculant from red mud by microwave[J].
Multipurpose Utilization of Mineral Resources, 2019(4):117-
121.

[7] 2= 5% R, AT S B AR TR B AR P 48 R v 185 348 S B ik
W I, AT TE K, 2018, 38(10):101-105.

LI A M, HE R M. Experimental study on the deep reduction of
iron removal from the molten state of the low-iron Bayer
process red mud[J]. Mining Research and Development, 2018,
38(10):101-105.

Experimental Study on Extraction of Aluminum and Iron from Bayer Red
Mud by Deep Reduction Sintering

He Ruiming'?’, Wang Yong'?, Li Aimin', Shi Wei', Xu Yajun', Zhao Yulian'

(1.Shanxi Institute of Geological Survey, Taiyuan, Shanxi, China; 2.Shanxi Research Institute of Rock and
Mineral Testing and Application, Taiyuan, Shanxi , China; 3.Taiyuan Mineral Resources Supervision and
Testing Center of Ministry of Land and Resources, Taiyuan, Shanxi, China)

Abstract: The presence of iron and aluminum in the red mud affect the leaching and extraction of scandium
and rare earths. Through the analysis and testing of the Bayer process red mud, a technical plan for the
reduction and sintering to recover aluminum and iron was designed, and the process of the molten deep
reduction and sintering to extract aluminum and iron from the red mud was systematically studied. Under the
optimum conditions, the grade of iron concentrate is 73.97%, the recovery rate is 90.27%, and the dissolution
rate of aluminum is 96.28%, the aluminosilicate mineral is converted into sodium aluminate, and the sodium
aluminate solution is obtained by alkali leaching, which can be used to prepare polyaluminum chloride
products in the subsequent. The iron-containing complex minerals in the red mud are transformed into
magnetic magnetite and elemental iron, and the iron-containing minerals are recovered by magnetic
separation to realize the coordinated recovery of iron and aluminum in the red mud. The process not only
weakens the adverse effect of aluminum and iron ore on the subsequent extraction of scandium, titanium and
rare earth by acid leaching, but also enriches titanium, scandium and rare earth in the tailings, which is
conducive to the realization of multi-element comprehensive utilization of red mud.

Keywords: Red mud; Molten state; Reduction sintering
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