953 4 52 1
2024 4£ 4

FEA RS
China Nonferrous Metallurgy

Vol. 53 No.2
Apr. 2024

SI A& AN TR U A, RUPRBRITIE IR (T ], P {4, 2024,53(2) 22 -33.
SUN Taotao, RONG Rong, HONG Yajun, et al. Research progress on iron recovery from red mud [ J]. China Nonferrous
Metallurgy, 2024, 53(2) . 22 -33.

IR e S BRI 58 0t i

EA, R W, BER', AER, B34
(L ZRUT AR A2 SR TR A BE, 28k J5i] 241000
2. MR RS TR, INAR H & 266100)

[ 2] KRBFREHFZCET 0, TZERARFTERR, ZFRFT AL ESHEA30% AL,
ZFMAR ST R, B TR R PR T ik 552 5RE RIER-FEL, R RAAE SH L
BRAFELZRANAEL, EREREFAA, REZRLKXE, L2 REYRFEZZTETIC AL,
HERARREAR TR BEEFRS A0S TR BEH . THELFRE, G LAMBELZZKTES
BRI, F TR Z k008 AL 300 ~ 800 °C , & TAK IR AR | R A A M R R R B A T KM T
IRAEFEA R A, A E BB AT RA) AR R A Fo A M R B R AR R Z A 80 B B AT ST
FiEom R T AW R AR AL BT R AT Fe, 0, 4 HLIR A A A M R T JB e Ko — Bh i R T o £ A
R R AL FEAT 5 B AR R F- M 09 i A A ZAEALH) D, A M3 00 B F B KB AR . G 3T R R AT
A T PR R B A T B R AR R ARAE A F IR R T WAL F e A) R A R R A
BT IR ARG AA R BAZ BRI e 5 B AR, AR IR 05 55 SILAE

[ ]  Rik; £ KBRM,; IRBLR; SRR, TR, RERBH; BEWERLE
[hES2RE] XT758; TFS  [SCitbiasf] A [Se&Egis]  1672-6103(2024)02-0022-12

DOI:10. 19612/j. enki. ¢n11-5066/tf. 2024. 02. 003

0 515

ARG AR i B A b A A — s ma P AR P 5
Y, HF RS Fe, 0, (AL O, .CaO  TiO, Na, O #l
Si0, , i & — LG E, i K Ba ,Cu Mn Zn &
AR AR e R o B 1 A AR R
A1 ~2 0 ARIE . R, TR E AR TR B A B
it 1042 v, rs M e 23 a1, AR A B85 4
THE S % dE B0 AT AR R R HE & T R AR
A R i R U R B AR, KA S
MHE T3 E LR, 5wt mife TR EL, &
HFE L2 AR TN 2 53 R AR AR AT AR £

[ ek Hi91] 2023-10-11  [&ITHHI] 2023-11-25

[ H3] 2023-11-30 [ HiAE H 1] 2024-04-01

[55—1E# ] INEE(1997—) , 4, ST A BERFIT4:

L fifEs ] 2R (1972—) 3 LB Bl A i, #od%, i
I,

[HGWUH | LRI RETIHEAA B g4 (2022YQQ076) .

SR BRI P, SRR IR AR R HEAE S AR e
F 3 B ) i - s B 2 e ale R A B AN FE IR A A 4
PR R IR B . 25 IR R DB R
RIEH , L 75 7K S A A B 1 F B kA
R K, B FBOKME pH AL BEEE T, 5 G
JV Lt s K R R A, iR U I R 4
4, TIEHEA R AR IR i K KAL) 23 DUAL %47, T R
ARJERI AL, AT e I R, R A S
7, 3043 % IR R AR

4, BARGTIR H T =, [ B TR (RSO FH A
NE R A, FE AR e B Rk 30% ~
60% 7, ELAT B M N P B R, AR TR AR Bk
BOR FEEA Y PRVE B | R IR 32 2k Ak B be - i vk
IERBREE o W B ERARE AR A R 4z
6] ) B RE 22 57, SR FHSE 0™ 1R 7 i K5 Bk 1) 0
AR AR Rk R AR A B BB AR Hs e,
(ELER TR YR L UL 5 0 , UL 18] A . 1T 3R A0 ™
AR AL, S EW BT A R 2 ERCRAIRE 13 2R Bk



2024 4 HEE 2 M

NGV AE : R JESRERIF ST it .23 .

R ahfE AN o BRIZIE ARV PR Bk A R IR
2R R IR AR A (E TR e R AR
SR U A TH FE R R, M 7 A R R IR T IR
BRI, INREGE A, AR TF Tl A= o id J5ks
e~ B 1 i e R 8 P R Ik IR, ek b Ak
AR e T RS ) R R D SR B o )
BB e Rk AR 8 R 1 1 T 0k 1T 8
9™ o FL I T I 53] L AR R 3 D5 A 5 i
FA F AGHFE R R AL AT RETR , ib it — 2RI PR 555
IEE LS

T RAO R A A A = iy AR TR
B RIETE 6 12 v DL b, FEARAEYFEFTAE
PERIRETE T A0t L L, HE AR 5 Fh
FRER UM HL P K % VS AL B A LA
o NI, BB AR T WA A BUR FE AT ik
JEGR B R Ak B e, A B IR B A S B K
[ 52 14 BT UR A AL 5, AT 35 24 £ A1 BE IR A e <
HER o A SO IR 7™ AR IR P T 256 R 150
LR G AR YT 5T BUIR A 4 AT TR 7 A 2L

ZEL ) NaOHPFife
By
Pl i
v v
BRI FEH A

AR i

3Bk

AR —> SALR S

' v
%% | I m— i

() FEHI

45, LI N AR e IR AL B4R 2%

1 FRE IR =8 M
L1 FRiESERMER

TRV S AR A 7 B —Fh R E F 4, R[]
AR LA AR R T T A A TS S,
AR TN N FEEE AR TR B AR U AR
Ve, HRFEH T 2 s, ARG, R 1 90%
DA AA sl i FE R T2 N FEEE T
LW 1 (a) BI/R 76 i 42E T, A NaOH
VEWORHE T T AL R AR FR AN IR, AT MBI K
Vel R R H R PR Be gt e T2 R
B 1(b) FR 61 K BRIR B AR 8 15 IR — % 1
BINE G Jabedh , (1 A AL ER e AL rT s PR AR R M , 22
FEABCREAS B RALA , T XEVE 1L 1 2 1 B 2 LB 4%
AR R Y o AR TS AR TR A
BESE R e P AR 7 1, T LA BRAR A 40
A A4 R IR BRI IR =R LS I Ak
PEBURAL e AR T RR NI Ak AR

RN imetil HIRA
. T N
Pesk
\] 17

AR BRIt
(PR L AR TE)
o iR
v ke ¥
ks == ik
(b) Beghy

B 1 FEHA Bk R AR

Fig.1 Bayer process for alumina production and sintering process for alumina production
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Table 1 Chemical composition of red mud produced by three production processes' "’

22 R4y $i0, Ca0 AL O, Fe, 0, MgO Na, O K,0 TiO, pe e b
FEH 3~20 2~8 10 ~20 30 ~60 — 2~10 — 0.1~10 10 ~15
estik 20 ~23 46 ~49 5~7 7~10 1.2~1.6 2.0~2.5 0.2~0.4 2.5~3.0 6 ~10
MEAPREN 20.0~20.5 43.7~46.8 5.4~7.5 6.1~7.5 — 2.8~3.0 0.5~0.7 6.1~7.7 —
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Table 2 Chemical composition of red mud
from sintering and Bayer process in
different areas''*’ %
2y (%) Sio,
WAk 22.22 9.02 6.4 41.9 2.8 3.2
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g 21.43  8.12  8.22  46.8 2.6 2.9

JPE 166 47.48 16.82 8.8 11.6 4.17
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1% 19.43 33.88 17.89 2.66 12.18 0.72
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comprehensive utilization in China from 2011 to 2022
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comprehensive utilization of red mud from 2003 to 2022
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Research progress on iron recovery from red mud
SUN Taotao' , RONG Rong”, HONG Yajun', ZHU Meiqing' , PENG Changsheng'’
(1. School of Chemical and Environmental Engineering, Anhui Polytechnic University, Wuhu 241000, China;
2. College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract; The stockpile of red mud in China has exceeded 1 billion tons, and the main type of red mud is Bayer
method red mud, which contains iron up to 30% or more, and is an iron resource with high economic value. The
current method of recovering iron resources in red mud is mainly high-temperature reduction roasting-magnetic
separation, with solid carbon-based reductant and gas-based reductant as the main reductant, which requires a
large amount of energy consumption and cost. China is a large agricultural country, the annual output of the main
crop residues is 700 million t. These biomasses have the advantages of carbon neutrality, high reactivity, low ash
content, high storage capacity, renewable, etc. , and the pyrolysis temperature is much lower than the solid
carbonaceous reductant, and the temperature of its reduction of trivalent iron is only 300 ~800 “C , which belongs to
the low-temperature pyrolysis, so that the use of biomass reduction roasting of red mud can greatly reduce the
energy consumption and cost. This paper focuses on the comparison of the parameters of trivalent iron reduction by
solid carbonaceous reductant, gas-based reductant and biomass reductant, and elaborates in detail the pyrolysis
process of biomass and the mechanism of reducing Fe, O, in red mud, and concludes that the biomass reduction
roasting-magnetic separation technology can realize the reduction and high-value utilization of solid wastes, such as
red mud and agricultural straw, and has very high economic value and environmental benefits. Finally, the
following suggestions are made for the future study of iron resource recovery in red mud: to strengthen the
exploration of technology coupling to achieve the industrialized disposal of red mud; to recycle the gas and heat
produced by the pyrolysis of biomass; to explore the ways to comprehensively utilize the tailing slag; and to enhance
the research on the separation of iron and aluminum minerals in order to achieve the continuous and dynamic
production of iron ore concentrates.

Key words: red mud; biomass; low-temperature pyrolysis; low-temperature reduction; high-value utilization; iron

resource recovery; agricultural straw; solid waste co-processing



