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a: Bayer process; b: Sintering process

Fig. 1 Alumina production process
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Table 1 Chemical composition of bauxite residue in China alumina plant/ %

Composition Si0, TiO, Al 0, Fe,0, Caustic alkali
Content 9.18~25.90 2.64~9.39 7.5~24.0 5.00~32.2 8.06~11.77

Composition Ca0 Na,O K,0 MgO REO
Content 18.0~38.5 2.5~4.0 0.04~0.77 1.50~2.05 0.0014~0. 0015
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Table 2 Chemical composition of rare earth elements in bauxite residue/ %

Composition La Ce Pr Nd Sm Eu Ga Th
Content 308.3~309.3 604.6~626.8  40.3~56.8  203.6~216.6 29.9~40.6 4.55~5.74 21.5~32.6  3.3~4.4

Composition Ho Er Tm Yb Lu Y Se Dy
Content 3.93~4.82  11.2~13.8  1.44~1.74 8.7~10.3 1.35~1.54  80.5~99.6 64.3~69.3 17.8~2L.5
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Table 3 Alkaline minerals and chemical components of typical alumina plants/ %
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Fig. 2 Major valuable metal recycling process of

bauxite residue
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Fig. 3 Production process of scandium enrichment

TR T TR TSRS, BHIIE B Bl it T
TR MA TE, TR T ZmABEME 5 o,



3¢

102 i

+ RO

W T2 B S0 CA 438 |, % AR U8 i i i
KRR PR R HEA TR R, P EAT TR IR LRE 15
PP S AR e sk . FRiE £ H,S0, ik, =
AR B N 4R | R E R AR BG4 B AR A
M aIE, KiZEZKuEE P, BT T2
L R i B S 7 PN 5 s R S e o e s
TR 3 8 I HA 46 s B 38U 19 5k i ml ] T
AR A, SE T F RO B AR, HI T2
SETESCIR Y B, Tk b5 A & 2 B 8k 4, i 75 i —
SRR

WFFE 3 X o e v LA AR 4 42 Ja [llcd il T
KAEFFE, Abhilash 250" 78 H,S0, 45 1R 8
BRI 75 DA S50 2 F T B Y A K [l e 32
ik 99. 9%, fii (1 [E1 R %2 3K 99. 9%, OCHSENKUHN-
PETROPULU %5 3 13 % 22 S [ R vk B Fn & B 4%
PRSI R SRR B N - 4 8 B 2 VLR
JLE T LT R MEBER LT R iR R 5 R
80% .90% .70% . 50% F1 30% , {H i Bz H- A 5% S 1k
M, TR IR EBR R AR . Qu Al Lian %51 I FI 1%
AR AR FE 0% (REEs) FUR TR,
i o S5 O = B BN 44 RM-10 19 224K 7= R
ELE RN 29% M 5% (w/v) IR, 22—
WAL 8 B A% U Tl TR PR R A, B AR T BRI
U

| My |

Se,0,

| m | % — RE AR

B4 HOESEURESNSEENRIE
Fig. 4 Process for high-purity scandium oxide preparation

by scandium enrichment

R KB HAT

G
B IRRERR

Kgerhbl ——] ByE

Al
Fe[ml
i
ScEI
[ #itLa, Ce. Pr. Nd. YFIK |
oK

5 ZEFAFEIZRE

Fig. 5 Process of bauxite residue comprehensive utilization
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Research Progress on Comprehensive Recovery of Bauxite Residue

A Comprehensive Review

LI Yi-wei, FU Xiang-hui, LI Li, ZENG Juan

( Changsha Research Institute of Mining and Metallurgy Co. Lid. , Changsha 410012, China)

Abstract; Bauxite residue, a high-alkali solid waste, is generated during the production of alumina with the characteris-
tics of large emissions, strong alkalinity and high environmental risks. With the increasing demand for aluminum materials in
the national economy and national defense construction, the inventory of bauxite residue has also increased and become the lar-
gest emission of smelting waste in the non-ferrous metal industry, which restricts the healthy and sustainable development of
the alumina industry and its comprehensive utilization is imminent. This paper reviews the production, material composition of
bauxite residue, focuses on the comprehensive recovery status of Fe, Al, Ti, Sc and other rare earth metals in bauxite resi-
due, analyzes the existing problems in the process of comprehensive recovery, puts forward the broad application prospects of
comprehensive, systematic development for bauxite residue recovery, which provides a scientific reference for the comprehen-
sive recovery of bauxite residue.

Key words : bauxite residue; alumina; comprehensive recovery; scandium; rare earth





