452 45 55 2 M TEA AR Vol. 52 No.2
2023 44 H China Nonferrous Metallurgy Apr. 2023
=N N = 2 A M 4,
) E R R e m E AL S S R B AR
CREMCER TR T 402, 1798 BT 532100)
(4 ] S ELEAMENEEEZ R FEAEFRRY 1500 F t, 0 ZhiRS8%E LE48“ =M 4

S B BRFREDCME, FRFRGEALEESH A G 4 A BREBG T ENLE Sk BALS B,
FREMT AT RRARIL KSR S B AT A RS R FARILR, FFF R B FE 6 R
R, BRI AR AL RIEREGRF - E BTk o) TEHRLE, ABARFEEFEARATUAR T BFE
89 RN R T 3 T A B0 TR AR, AL &) e A R, T AR A TR AR TR RS T
LR T SR A, BRAZBRMNFRETERREEE BREED, EBREIL RS A BEBRM,
EDK SR A BB AN I S R AR e R R RS A AT & BT RE, T OAEDIAK AL MR

AXRBUM I LR BRI TR BAXYBERA A AEWE E, W AR AL I B An A 8 54k
BARIRAE A A T AR AR B ROR R A A BRI T — AN AR

[ SeftiA
KA A
[hE4265]  TF821; X758 [ SCRkAR RS ]

DOI:10. 19612/j. enki. ¢n11-5066/f. 2023. 02. 014

ARV A P R v & B RS
BRI S TR 1 AR R RE AR A | B T AR
K, H TG s R (CER AR R 5 Bk 2, o
mactE, AR5 1 AR R 0.8 ~ LS L aRTE

IR YRR IR 1 BT Y 32 B R v e
ek, EmPE R IR pH KT 9.7, AR H E Ik
BT O12.8; MM RAAELAHE FRMERNLL~
28.4 mS-cm ' ARG B RN R R M AR AR (AR AR
Te 3 3 1 5 Y A S PR I, 3 R ) TE
AR

IRUEARFNA K AE B W 44 55 ) (2021 JiR)
o JE T Tl B, KR R A M (S
JE YA R - 2 B 451 ) (GB5085. 3—2007 )
Re S B 1 0 6 0 o o — J5 ol M 5 531)) ( GBS08S. 1—

[ Wi H 1] 2022-10-267

[H—EE&] R/ANE(1972—) L, TP, D221, TR,
Nk FRIE T A S g T A

[EFMER ] 2525 (1984—) , 2o, T FaREAR O 4=, PRI, A ik
2R R RIRT AR I T AR,

[SIAE] R/ME, 225, TR E kR &S A A R R
[J]. PEFA MRS, 2023,52(2) 104 - 115.

BRI R I- 5 BT RIERE ; A YR B ESFIR WA 2RI KR

[XCHFEH%] 1672-6103(2023)02-0104-12

2007) ,%F ARV HEA TR H B R e B, % R U
BT BE BBV OR VB BB B R
S AT PEA AN, 45 S35 R 3 2 AN El AR
MIRREE , P, 2R Ve AT 35 1 S okt i e s 4
PR, J8 T — M T FER B Y 1 28 B E Y, fE A4k
BRI H A REE S A rh  BRTEES T TR AR R Y
SEPE RN,

ARVIE FRE AR 759, HECE B R, W&
T EEALER = RER H 2580, B4 AR VeI 7= ik
FT 142 ¢ A b, R Tl AE B AL TR A T8
P, 42 2019 4F 7 A RESREA T 25T R
Weffim T 11 A2 v, A 12 7 @O £ b 1
L, B ATEAAL AR AL AR FH AR e TR HEAE AL B T
2%, BN R e 28 R BB DL K 2= 557K 25% ~30%
JE T THEAE . M L DA A SRR AT 7 X, Ak
RLAKIEHE R, (H AR VR B Tk A7 AL B A7 7
FH A = P R % () R, AN {E 5 LA v B 1 7
BAR 3R ARFH IR BT 5 Yo (1) XU, [R] i A7 7E 28 4
5338

@ 1 H=666.67 m?,



2023 44 A2 M

SNSRI R R e AL S A iR A - 105 -

H1 T2 U8 9 25 b 28 o A1 EL e A ELRERE AR 40, )
HOTEME B, BEAT SRR, 32200k dh
PR T Tl b, (AR B 22 5 AL 255 7
RIMERERROR, HATZR G A ROUN 4% 247, 1 X416
BRAZEAR T AR 1

JUPEAT 5 R, AR TEZY 1500 J7 1, B
PRI AR, RS ST IR, A BB
AN, AR SCEET H AR e 25 & A BAR B ik 5e
PERE AT PR R AR, 4 TR A
A SRR 8 i B R DG T B O R R 1 TR AR
DUSIRERS S )™ P 114 e R R I O IRAR B¢ A Ak B A
{5

N o

L TP R B SR

FRUEI LS PR 1 F1 222 S AN |, AR
PRI A A TV R R A A 2
—REEE A, RS R e S R
SR ERRER A B PR T B
R B IRZ A0 R (36) 2B Z a8+ LR B4
TOR o WPFRAYGE LA IR B T AT R M
BEBR VBR B M HAR SR T R A R TR
WIRHLR

By 2F/RERN R, ZRA N TR EEE
ARYEH AR 32 A IR SR, RIS 5
JE AL I =M (HR AT R W oK) " &R

FAbY., a4 s S YA AL O, Fe, 0, TiO,
Si0, f1 CaO, “ =#i” & @ A WA V, 05, Zr0, .
Ga,0, .RE,0; .Sc,0; ,Ta, 0, \szo_féo

1.1 EETEMNE

HE PG b X 3 B AR Al A TP AR P A A
A PGARERARME A R VAR AR A R R o
PUREAR A BR AR )P AR E L T A FRA A
FRREAR AN, G E 7688 1000 7 t,
AEFEH IR L) 1500 J7 i,

JUPEER L RS B I I ERA S 5
N, i ATRYE, RO U Ak i e, JB T R Bk R
Ve, R UeH Fe, 0, 34 & ik # 32% , A1, 0, % i >
15% ~18% ,TiO, &1 5% ~6%

HRAE AT SCHR(5 -9, RN AMIT T4 R 45 Y
A ARV 25 & Ik 48 L Bk iy 46 8 B 385 Fe
85% AL, 0, 69% . Ti0O, 62% , 4f& I Al £ B, 4F &b 34t
1500 J7 ¢ =54k AR U8 BE 1ol i 2k 285.6 1 v, S AL 4R
170. 8 Ji v SAALEK 51. 1 J7 v, 7=k 200 £4270, H
HER I L B 54%

1.2 “=%"TEME

Xof PG b DX = G AR Al AR U8 R HEAE 1 2R
PeHEATREE AT, K« =H 7 Ju R &, Jh 5 Tk
BT HEAT X L SR LR 1, B s R, ARl
[« =" LA T 0 kAR T E 4, A
BE T Tk s bR, AR 2R A mE ™

R PR =M IR & A LR

Table 1 Contents of rare earth and rare metals in red mud of Guangxi
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(32 R AT 85% 5 KBRS I 4 mol/L BRRIR i
TR, FUHIIR RN 85. 8% ; AR YA R R i
FiR R R =R R OB R b E A AR TR R
2 FRRRIR 5T HTR Rk 849% B R 451
FH 98% BFREALIZ H AR U, BUAYIR H R 3k 91% | [F]
sf i e HH A A Y 12 ) SR ARARAIR , k50 T RE I 1Y AR
B, )T 1 I B iR AT
2.4.2  FARHURHIE

FRVEHET PRI AS SR IBUERCT 25, BRI R
G IR R A I — R SR 1S B B & B,
B R ARANE Z A e T BUA R A 3£, AR
SFUSE B R R TR FH P204 R AEHLGR]  NaOH Sy
AR GURIFEIR 92, 10% , A HUAHBR L 5 FH 4
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B NS R T R R, TR A B 90% | i EAS
W8 70% ; bRk R 5 AR BB U AR R 1Y 1/3,
MHEET EE =M &muE, et k.M .
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Path analysis of high-value utilization of iron-rich red mud from Guangxi alumina refinery

WU Xiaohua, LI Wenfei
(‘Guilin University of Technology at Nanning, Nanning 532100, China)

Abstract; Guangxi is the main production base of alumina, with an annual output of about 15 million tons of red

mud. The red mud contains high iron, and is rich in rare, dispersed, and rare earth metal elements, which has

great resource recovery value. The four goals for achieving high value comprehensive utilization of red mud are

harmless treatment of alkali, thorough separation of iron and aluminum, enrichment of “three rare” elements, and

low-cost treatment. This paper comprehensively analyzes the current status of comprehensive utilization technology of
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red mud, and considering the rich agricultural and forestry resources in Guangxi, proposes a process route of using
biomass gas reduction roasting high iron red mud-leaching-magnetic separation. Pyrolysis gas carbon cogeneration
technology can convert Guangxi’s rich agricultural and forestry wastes into high-quality combustible gas. The by-
product of gasification is biomass charcoal, which can be used as a reducing agent in the alkali reduction roasting
process, significantly reducing the cost of auxiliary materials. The red mud mixed with sodium carbonate is
subjected to reduction roasting and then wet grinding for dissolution. The main component of the dissolution liquid
is sodium aluminate, and aluminum hydroxide and sodium carbonate are recovered. After magnetic separation of
iron ore, the remaining part is the “three rare” enriched slag, which can recover titanium, scandium, rare earth,
etc. The proposed process route achieves complete separation of iron and aluminum and enrichment of “three rare”
elements, and can be processed at a low cost. The added alkali can be recycled, providing a new path for low-cost
and efficient utilization of Guangxi red mud and recovery of “three rare” metals.

Key words: iron-rich red mud; agricultural and forestry wastes; reducing roasting with alkali; biomass pyrolysis;
high-value utilization ; recovery of rare metals; low cost recycling
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