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Abstract

The high alkali of Bayer red mud makes it difficult to be used comprehensively. The majority of
red mud is stored on land, but has the potential to be harmful to the surrounding environment and
human health. How to dispose of red mud safely is still a worldwide difficult problem, but dealka-
lization of the red mud is the key process that disposes of red mud. In this review, the basic prop-
erties of Bayer red mud and the existing form and distribution features of alkali in red mud are
summarized. Current status of dealkalization are illustrated in detail, the development trend of
the research on dealkalization of red mud is put forward. This review provides technology sup-
port for dealkalization of Bayer red mud and a scientific reference for sustainable development of
alumina industry.
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FRUE A AR 7 T R A SRR e T, BRI . OGRS, ST JLAE, P AR Tk
FAFRRFHEON RS RARIFEEE, B 1 WA AB AR 1~1.5 M. 5 R A HE R 2
124206, v [E AR AR HECRL S 5000 JIRELA F, AT E AR AR R DA B 4 20 RL1[1]. ARTRRS
B, pHH 11.0~12.0, {6 FlKfk pH A+, MR BT, I LA 4R AR R0 e F 2]
FRUE ARG, R i BOAT T S M IR AR TR T BB TR BRI 195 e, A SR
AR Tl B R R () 5

2. BEZERRHERM R
2.1. FRRBILEFLER

FEENE R IIAL S 4 E 2 ALO;. SiO, Fe,05. Na,O. CaO Ml TiO,, & K/NIUR T4 T2
SHRR A AE[3]0 NapO 7 B2 7 BrR YR sl 52 55 19 B 25 bR, L& B ARAE 2%~10%Z 7). FEHi%k
FRUBRIA AL RN 1 FR[4]

Table 1. Chemical composition of Bayer red mud (wt%) [4]
1. BEERRIUFLER (Wt%) [4]

A1203 SIOZ F6203 NaZO CaO TlOz

5~20 3~50 10~60 2~10 2~12 4~25

2.2. FRIRROT LA RK

FHERR E BN YA SO & /KRR B8 A KIAMA . AR 80 2. |1 N8
MIEAER T FEEIEIRR ) X B 2R AT 8 B .
2.3. FRNERSRE ST

AR R RS 2 foR, R A WA 2.
ME 2 ATRAE . FEEEARRBRAA G oA KANARIST . W& 2 WG, FEHER e LR
A, KAE/NT 75 pm (1 — L k.
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Figure 1. XRD of red mud from Zhengzhou alumina refinery
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Figure 2. SEM of Byer red mud
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Table 2. Particle size distribution of Bayer red mud

=2 BHARRKES

WL FE 4 B/ um <75 75~150 150~300 300~1200 >1200

A% 53.56 19.57 18.75 5.00 3.12

3. BEENRERRENFEER RS HEHE
3.1. FREPRBEFELERN

FEHIEIR e B8 3 DL R XAEAE . — PO EL NaOH. 2R M Na,CO; 58 T AA-AE [ vl VLR,
3 LS K AR R R AN T SAFAE O A AT VA B 5] -

1) IR

EFFHEA AR R, NaOH 5804 SOV A AR ey RS E i, Kz 5KkM
(1) NaOH S ERRREAERE /R S HE, ARV HEAE I (ARG, H Na,CO, & &bk o

2) AER]VEMER

EFFHEA A BRI R, NaOH 5884 SO AR i) SR R B M BR AN 2 7E — 08 2 1 T SR AR ik
KGR, W), KEBRRERR I LLITIE 1T B A 7R .

xNa, [H,SiO, |+ 2NaAl(OH), — Na,0- AL,0, - xSiO, -nH,0 + 2xNaOH @)

3.2. FREFBEY ST HHE

R E AR LI B 4 A B FEEE ARV SEM-EDS 23 #r4s S an 4l 3 fios.

e -
det WD spot mag mode 10pm:
3mm 3.0 10 000x SE RCAM of KMUST and YNTI
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Figure 3. The SEM-EDS analysis of red mud sample
& 3. FEARER SEM-EDS s R

M 3 HEf LR, ARVET Al Si. Ca. Na. Fe. Ti B/ tbEA 8. —M Na A5 Ca HILTE[H
TPk, Na BI0A6 5 Si A B35 &,
4. BEZRFRRBHARER
4.1. IKFERimE

5K [ N AE[6 4 AR YE K PE BT TR AT, S AR IR IR RIANG e OO BB R B B e
. WE O 5:1 AR, ARTBIRI 1R, PR 5 IRBLE, FRUEH 95%Lh LA Na nf AR BR % .

HRIRMEE[ 71705 T 20°C < 55°C L 75°C + 95°C A R EE R KOS Sl P /R e HEAT We ik, SO SRR W -
FIIAS R B (K Ped /eie, IO 8 Ml 20 6 RBEHR G, [B11 NaOH fJ5i & 5 8.18 mg/g

TR -
Zhu ZE[8]7E 700°C N X 7R Y BEAT G KTBE 30 min, SRJ5 FAE 90°C F/K¥E 60 min, 75VE 1B Bl 214
| 82%.

4.2. BgpFNGE

TR B8 5 7T Hh I el VA MR A Rl YA B R A2 — R BRI S, T ARR FR R AN AT DL AR
AP PRI 2 KR M PR, I FLE R A rT I MR ) & S A BRI, BRI B f2[9] . Khaitan
SEVOTFIFH ERRR R A, mIfS ARVE [ pH A 12.5 F£ %] 4.6~8.0.

PRSI R A HLERFT B B X FE HVE ARV AT IR, SEI645 R : Frig R ANV At 5 77T i Al %
PR L, 14 BEAE AR e IR K B A RERREN R AE R AR OB IR BE S%PIFTIE IR I Hh AR Ve R KB, w75V
) Na'J L e ik NI il .

AR 123 T R P BRI I AR e R OB, S5 SRR BERR AR B B AR RS R A AR, IR
P L ER AR D8 P AN, K BRI P Na,O 2 B F4 3 0.5% LN ; ZETRLE 80°C L [ B2 I} 8] 40 min. & EE 4 mL/g
MFRR A 15%M %44, AREIREEET 95%.

i o R B B AR VR R R TR, I 2 AR E L & @ ST R HE N IR RIS, AT MR 7R fS 4k
R R -

4.3. iREBRABRERL

FEZ3WIR THAA CO, MFEEEAFRRBATIRR AL o, FHx0 HHLFRREAT T 0, 45 R E 0.
ERIERAL I AR, — 71l CO, 57778 HF IR R AL [ B, BEIR T TR AR At -, TR 1 Y
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THIPRORRR B 22, AT AR U8 R IR A, 55— D THT CO, 5AbF e A4S . WARZS A n s MEmsUR A
L, Az ATV ER NIRRT S BB B s 7E CO, R 7128 4 MPa. [ B 50°C . R BEFIR] 2 h
FRE LGSR 7 BIZEAT T, ARV & T 50%.

Power 25 [ 14% CO, BN IR 2K AT MEE IR AL BB, 7T LK 7R 1) pH (B F#( 2] 9.0 Jones 5[ 15]
FIH COp X ARUBHEATIBIERRAL 5 min, W43 ARJEIBH I EBIE B 85%, H OH™ JL P58 4 )R B, 1 CO3
TP 88%, HCO; k& FFHE] 728 mg/L.
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4.5. SLEEIRmEE
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1.0%.

TR 2018 A K (TS RE TS Hh ST, SRt s SRR )F 95°C, CaO/Na,0 4 FEHEN 5, il
W LG 4 B, e v G 1) B R T ) 95.2%
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SEAR A N B TR R o6 22 A IR URE NapO 1 AL O, 7l B S P i 5 10 5 ¥
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TAGAL - BRATR AR BA IR I ET v, LM 4 fiR[23]. @851k - Bk Lok &R
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Figure 4. Experimental procedure of calcification-carbonation method for
processing red mud [23]
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