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Research Progress of Desulphurization and Iron Removal from High-sulfur and High-iron Bauxite
LI Xiaokun, DUAN Yuyan, ZHAO Bing, YUAN Shuai

(School of Resources and Civil Engineering, Northeastern University, Shenyang 110819, China)

Abstract: Aluminum is an important metal material in people’s modern life, and bauxite is the main
raw material for the production of aluminum. With the continuous development of domestic aluminum
industry, the demand for bauxite resources is increasing year by year. However, the quality of domestic
bauxite resources is poor, the supply is insufficient, and the degree of external dependence of bauxite is
high, which brings a serious threat to the supply security of aluminum resources in China and restricts the
sustainable development of China’s aluminum industry. In order to cope with the scarcity of high-quality
bauxite resources in China, the development of complex and difficult-to-process bauxite resources, such as
high sulfur and high iron bauxite, is crucial to ensuring the strategic security of China' s bauxite
resources. China has a large amount of complex bauxite resources, such as high-sulfur and high-iron
bauxite, which is more than 1.5 billion tons, accompanied by other strategic metal resources, which is
urgently needed to be efficiently developed and advanced technology is used to realize the industrial
application of this kind of typical poor and miscellaneous bauxite. Excessive sulfur and iron impurities in
bauxite will have non-negligible effects on the process of aluminum extraction by Bayer process, such as
corroding equipment and pipes, increasing alkali consumption and red mud, affecting the quality of alumina
and so on. Therefore, starting with the present situation and characteristics of high-sulfur and high-iron
bauxite resources in China, the current research progress of desulphurization and iron removal process of
high-sulfur and high-iron bauxite has been summarized. The main desulfurization technologies such as

flotation desulfurization, pre-roasting desulfurization, biological desulfurization and physical iron removal,
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chemical iron removal and biological iron removal are summarized. The industrial application level of various

processes is discussed and several typical examples of industrial application of high-sulfur and high-iron

bauxite are given. It will provide theoretical support for the development and utilization of complex bauxite

. - - . C e . . !
resources in China, make effective use of difficult-to-process aluminum resources, reduce China s

dependence on foreign aluminum resources, and improve the supporting force of bauxite resources.

Key words: high-sulfur and high-iron bauxite; desulfurization; iron removal; research status
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Table 1 Chemical composition of typical high-sulfur and high-iron bauxite in some areas of China

EEICH G R/ N

7 7 S TFe AL Os SiO; b
i HE 1.54 15. 30 46. 52 15.17 3.07
1 ] 1.21 7.05 58. 09 13.10 4.43
P X1l 6. 80 14. 70 49. 39 7.87 6.27
1L 7y PR 0. 051 20. 03 50. 41 4.53 11.12
M 54 10. 79 16. 41 53.93 4.51 11. 96

1.3 EmE%ELITIHER

[ JE 3A7 A+ 35 2250 9 i A 0 8 M0 i 7R R R

Ei ]

HATF E C 85 0 0 m i g8 o B rp
50 Y6 I A1 FLA 8 b L R i) 2 1R A — 7K R 4 A 7R
R R Ik 5. 6 42t BUTEN S SR 2 (A/S>T)
di 57,2060 . FRE VG M X 40 A B K Y AR
BRER 0 A RS « b, EE M AERE VL 0
A h—KEEARE LS. VT E W R EES 1
W RE A4 142t L B ek a, g
HTE RS b 4T UL R . e Ah ., T g IR
Sz B SCUL L B S e A R R KR TR
FEH, BT ZEBR LT AT YRS E R
A O R BB AR AT RS A0 TR 38 AR R L Tl Ak
P TR HE S X B 98 TAE AL T 25 1, H AT 2 30k 15
e RS A IS TS S
1.4 BERE%ELITTUER

3 v i e R T R R T T A R 2 A
Z R R W) E B = KR — KRR A D R
— KB ER AT R TR WA B R IR R R
PURRAT BRI 0 R SR R IR AR
Y RIAG E BR R0 A 4 200 AL AR L 38 A 4 LR
WKE WG Y A =0 M. Kb e
PRI 58 L 6 o P, 98 %0 L b DA — /K B 45 7 0 4
A < S U RN =R 7K e o s AR R (O IO
~90 Y0 & DA AL 4 o L TR B DL Bk R
AT EH R 5 &/ D FmRRE . 5
Hh— KRB AR A S R R £ R R T DR R
W ABEH R I AR LR BT Rk
ST IR,

2 BRI LR ILIK

52 B M AT PR 3R R R L A AE B R AR LA

AT 48 07 G 5 A A B s — R X A i
A7 TR 3B o DU Sk F 0 aE O B 2F A SR AR 6 A
TAR L Ry i 2 AL G e T I B G ik B A A A
Wik AR 5 — A2 A FF HR U 1 0 R o, DR IR A W
HrEAT LA A B
2.1 FERHR

RN RS R IR A R
A JBE Bk R o e R A T 3 A S T 3 2 50 A
BR A A & B DT S5 B A v B 2% 5 1) R AU
B BT RS S S TR A A
AL 4R AR R PR A R R Y
2.1.1 R{FHETZE

IR LR LA e e R R AT R AR L R
J B 5 T I 2 B b AT G R R 2 Vo Y AR
HEAT I 3 AR, B TR AR T B R R 0. 420, ]
A1 S0P R 7 400 A R A AR I K P A0 Ak 4R Tl i o
ik 99. 17 %1,

5K Sl 2 AT g — ML PR = T e I A 1A
PRI AR AT X A 7. 18 Y M R AR R,
HEAT T pH R A0 00 0 Ak )R A o)
AR BB TR R 1. 380 LB
Tl 0.45% AL O, [EIC# 96. 15 % 1) K U458 br .
VRS BT X S R 5. 58 26 Y T R S M i A
B AR B I Sk R 0 R0 L B IR O R R R LTS B
2y AR AT T — R RS BRI TR 3 I A
RE. HE THRIT=EN .33 AALHFEN
55. 890 Ity SR G B RN B 7 R 26. 8300 LI Ny
95. 34V M BRAE 0™ A AR T 58 Lo i i % = .
XA 5 B A Y BT R AR AR .
AR R T R e A R s 2 2 )



c 4. AerRh(RTHY)

2024 4F55 5 )

DMBI FECR » 2T T 16 10500 2 4l s
It B LR P LA RS pH S X PR G IR AR 1Y
S TG AL T LL DMBI S 3 e300 14 3% 35 B 6 T
LomARE TR RN 02T R RN
60. 51 %0 AALES R Ry 82. 59 %0 W48 L0 KE .
AR PORFERAE TR AR B T T IZ IR &R 4K
R ISR (NP Cs) H A AR 5 14 W B 44 R 7T LLA 2L
P B gk . CHENG 25 B 58 38 i 7
R A A AR ORISR (NPCs) |, DLk | ik 7
BELOT T 25 (B 2) 45 R E M 5 — M ks =37
5T TR U R N SR FH A ) T A5 2 [l Sy
85. 91 % AR & BN 0. 56 % K 45 K5 47 . 1 BE & B
NPC A 38 23« — K — 8 W5 597 19 1 Ak i 72 W]
33 RN 85. 70 % B oA 0. 36 Y0 YA S .

Jihy”

pH
il
AL
Eillel
AT
L[k
EiLe
ikl A 79
HhvE|l
sl Eiie]
= FIURH AL
Kk izl
F |
FIE R
HETEIR BRET
k2o FIE R

2 —HR=ZARFEIZRE
Fig. 2 Flowsheet of one roughing,two cleanings and
three scavengings reverse flotation

AT T4k 2 e B 55 b 0 8 3 228 B0 A 1 R L
B X — BRI T Z AR R RE i e A A
BENRIREL PN R T S i R BN S S
TRE » FEARERAE , Rl A 2 AR RIS e i 58 . (HIF
TG 0 A7 AT TRUAL B GRS — o AN A
W AR b TSR A a) 2 S L S EUK A
W AR A5 By Wi ok 5 28 8 Ak X B A A% 7 A A7 T
S R AR R i R R T
SR, PRI AR S IR R I A ) M Ak 1
HE— 20 I Kt RO 16 24 3] 4R 28 B ) W] AT R T
T AW,
2. 1.2 WAL IR IR T

ML PR PR IR L A S T AL R AR E R
ARy IF R s BT AR R b DS B I
BEANBE ALY 43 B I RO . U AR Y IR R T —

T4 0 I A AL IR R R B T e R T
B AL 0 V7 26 19 H Ak A DR EE S o R YT B AL 0 7E
PR R iy 8 AR A A T SR S5 X H
DA P I H bR R o R R R R ko AR
I ERAE S B0 LU AL HE A TR 4 - 38 R TR e 50

TE B AL 0 H A 27 0 2 2ok 8 s 2 o Ak 4 10
TR B R e, Rl A AR R R R P Ak
SEIREESHY . X — B SR R AR
AL pH (E DL R 2RI BESE . 0 3K ML AL i Ak 2
VAR AT Ry« A F A T Rk 2 . A F A Sl A
TE T 6 18 PN 0 22 P A R I Y A7 5 T Ak A s )
BV REST RN SR | E=R fabl| R AIB% Y B B 3 R R v
PAATES S oA A R 07 T H A A 1Y o R AR
1T Ak Ak PR b R AR K ™ AR Y AR AR R R
B A BB R £ SC PR R B R B . N TR
4R 07 fi 7 JB0 A B4 RE RE L LU S50 BF 58 7 oL A
A8 PR UHIONT F, A IO B A R SR e e, 25 R R,
Bt o A BRI 1 B AR 0 I B AR AR AR
A B R 0 e A 4 SR B SO 3 A HL R
GONG %S HFSE T A [ A & R 40 0 v A 2 06
B S NE Bl 3 27 F0RT AR T AR B (B 3) . S5 R R,
NaCl {4 5 H iy JIi Bt 23 Bl R U0 25 18 1 398 KT 3 K 78
0.22 A/cm?® i, BEBE % 7] 3k 96 % ; T £ NaOH {4 &
SRR R TSR R R N v N SR S AN O ]
e, H NaCl iR R i B R B & T NaOH R & .

. OH- ‘\ /_“ H
H,0

+ NaOH NaOH

+ \ Fe(OH),, \Hz
S0

3 NaOH {k & T F2 i B i 41 32

Fig. 3 Mechanism of electrolytic desulfurization

in NaOH system

REBAMEEFEERE TS AR Z.HH
AP 457 B 7E S 30 28 02 T Ak B B, B2 AR RS Bl L
M A I AT i 4R B 3 Y AR R T vk TRADE
FEAS I W) A LR 5 R 8 R A R AL S AT D A i
14
2.2 FkE e R ER

TR R IO A 2 X 8 T A A U R AL
L REAE KW b AR T R LA SO, B O B AR



2024 55 5 )

R eI A« e B e Bk L B Bk T O -5

T BB . TE A S R AR L R DL
BRw (FeS) ML B FAAE . FEREF it R, FeS, L
PRI, 33 Fe—S MM, X HB M+ 50 A
SRR IT I R B, BT AR A PR X S
F5 O, BTG SO, S I T i 55
2.2.1 AEGIE R

e G2 5 Be BB R FH 5 3 i [m] e 5 46 AT i 2
R Be A KR A A . Bl KB A AR 7 AR AR
A 38 2 A TG K RS S A AR TR AT LK SR A
BRAT R A 5 B AL A W) AR BE 45 I A 1) Na, SO, #%
250 NaS.Fe, Os #4k hy FeO. e & i, FeS . oK K HB
OB A SRR H T, % AN SR ] AR R
PR 650 C U BrBent ] 180 s W A kif% 48 pm )
AT ORI A AL R R T SR AT R b A ik g &5
R BRI BB R R B 75. 8306 JRF D Hh
RN 0.29%  FEAHIF SR AF T X Bew #EA TV sk
5 AL BR 0 R GV RO 97, 6300 BRI B T
T.32 AN . BRI A SR L BE A 0 B IR
J& 700 C . IF[A] 30 min 2% 1 T K B LB & Be B
MBI % 22 0. 68 00, Jo R A B2 op 0 1 U L R R AR
T LAY BRAR T I A il R 1 45 RE L FLAUAL AR 1 A
X RAT LR 2 95 %0 LA b, Xl g A — K A 4R
AR RS T W /N SR OR S IR AT TR
e LGRAIE7E . X B e R 0 A i A AR AL iE AT T 4
MIwFaT . 453 R, B CaO B 58 iY I B 5 S o
U - CaO 2 A 78 At 52 7 19 328 A7 5 ke 381 [ 5 1

1 8 1 Jo I At SR FH S offs o G [ 3% 5 2 E AT RS
K58 s K5 o 2ok A8 vh A AE A% PRAICRAR RS B AR 3840 5 3L
JI5R T T 5 i e I ) 08 Tk B e A ) e e R ok
BTy RURS AN 5 e A R B be” i A O [+
BB 77 A SO, M TE 1 S B HE R S0 1 e SEAE 0
¥y b S AR R N AT
2.2.2 WK B

PR AE {5 26Ok F E R0 1 e T BRI R b —
PR H 2 B0 HEAT R A R R b I A a5 4R
AR T AE B IR A TR RS B B kR . 45 Rk
B A TR S SRR B B SRR, /]
DAFE ARG I 0 58 b PR 304 1 o B0 0 v 9 0 B B L A
650 Chibe 120 s B, i A5 AR5 58 rT 52 B 76. 98 60 1)
AR, T B SENOR T E R TR A B SR b
W AR ST 0. T M B ES EAL FR T —
ROV BRI A g . 78RS Be il B 650 C Lk BE )
[ 1.6 s B B A 4 YB3 A % g o T 3k 99. 52005
TERE R FE Sy 550~650 CIf . it Ak 1 84 it ot 236 ik

82. 6300 KB A AL R B i KT 6200 i
INT 0. 400 H P BRAL Y LR S RN T 0. 200 JE i
RS T BB bR . XS5 X S I b Y e A
TR T T L %A K R T 500 ke/h B
PSR B (B 4) . 8 550~600 CELE F it
FTRE e A5 B R RS D v B AL W & 5 0. 196 ~0. 206,
PRS00 06 ~94 06 . LWFFARME T R E M98 PR AL
K BE B AR S T B G O R AR Y R e I A
TR RS .

1—PER L 2— B TP B 3— IV T2 4 — e 2 4%,
S RBIL6— R T A AT I

B4 BAREFMRXFZEFRZERER

Fig. 4 Suspension roaster developed by Xi'an

University of Architectural Science and Technology
FRAE T AL 58 10 5 B I3 12 it A5 A e 908 O vk A% T
e PR AT | S B PR RE AR SEAR L S T R Y

LR p
2.2.3 RGBT

5K AR ST Sy A DA 5 T 3k R Be R T I
BRI feg 14 1) 3L SR G008 R 6 % 48 L ik Ay
WIS, FERCIEIEREE 400 C UEF 4R 2 min B, RAG 67 &
HART 0. 70 R et s 7 B I EE 550 C L KRB
10 minfif B S BFEAE N 0.23% ., KEHFIT RV %
T % e JBE . e — i B R R R B R
T A b AN TR0 4 18053 W 8 RE 0 1 22 S AT 1Y
T B 48 5 1% 8 s b i 3 5 2O ) L B 6 X 0 ) i
P A, HomGRE B 5, A B & R
.

g5 b ik B be B0 AR R A AE BERE ALK, B th B
CROBET B I B IR ) B AA 2 7R A SO, R, T
XfRAHATAE B, S ECE VAR E . B AT WA
VS0 o TR I NN - 151 < 1 ) 1 A DL R
I8 75 1 B 5 L 4 rh R 6% b S A T R
PERE (19 52 W 75 B — 2P R T RO R 0 B b
Tk,

2.3 HEYIERW
TR B B AR T A ) BRI 30 R



+ 6 - Aehh(RTHY)

2024 4F55 5 )

G T2 X T A o R oA P A AR R
I B AR R R T A A [F] 4L G )
BN RIHEAT o 38 3 55 R AR AR, AT DR B R A
53 VAV i s U vE 19 7 S R Hh a3 g i ok . B4 -
A T B R 3 A A O I A 1) 3ok R e B4 A ]
B Rh ML - BB ML) 2% B O 40 B B A A Rk
W3R HA AN R i B AR AR 4 g SO )
TR R AR e dt Feo ' bl Fe' ' LB g Fe'"
VERI T8 Bkn  ff AR A o0 il A1 0 S 17 41 31 6T

AR BEAT B B I RE B AL T AR TE
BB i A 7 v i L AR R B AT TR A — A
HA G AAACRE T WA 3 B e R R B A K S
Hh 2 B 4 R AR AR Dy R 2 T R o R T
M . JH B N E B R T 3
o S8 A0 P BR A A T, P B D R AR T il T
AT B A R 7R B AR L2045 1F T, 3 Fh Al i 38
KRBT 7AYo SX-1 B 1 B R K B
83.57% , iAW A AL B, A1 B A
JEHT 3. 83 % A R A 5 0.69% . %W IE K Y IE
BT 6T LA R 0 m i ss £ R A Y
AR AL R LA R

WEFE W] R G4 W) AT 2 T 2 — A 5K
#5m JBERACRE I B AR K AR T E
PRy LARAWES MM E . AT &
WA i BB A % AR e b A B 22 A 2% I B, X 48
B AR L [ R A A B Y A B N R
FE R N R =i L C I N R (N OB O
S5 1) PRt H i oA A5 30 RS ol o
2.4 REBR
2.4.1 VLTERE

TOVE 02 76 A AL B8 AR 77 o AR o, 38 3 ) i
RN R AW/ Q= R = 3 e IR | S A G R e
b2 B AR ANV 1 & B DT VE P . S0 B 2 U T
R AR BN TS A Y Zn S B e TS I R A B
BaO.Ba(OH), #l BaAl, O, 25, 7€ 7 ¥ B % 30 o 1
BB F 22 5 SO 45 B A U ER TUTE P i BB

TSI B 1) 52 5T 2 B Ca COHD , 75 %5 W
S AR R B I I A B AR A TR S U UE 3 8 S B AR UK
BHE Y o VNS A AR L TSR Zn® T TR T
55 S I AR UME S I AR AL BEUTVE | Bl S DURE E A SR
PeEBES . S AU R A & DL Bt B
KGR B WP SO A B BaSO, i iE 4" .
AN TR B ) B A 25 5 AN R < A K BB R 23 7 A2 R
SR E AL BRI AN A B 5t LR B0 A R A RE AL

BELBR ST kAR S IR g 2 A BE X R R
VA VR B ok R R AT BIF S L 4 R R TR i — 2 Y
AR R F R o AR a2 8 AR R R AN 52 4
TR . BRI E DY R R BRI S L S
14 215 e WE VR HE AT B0 A 1K %, 7E A TR EE 65 C L ]
20 min, SRR PV N 100 % (9 41 F . 27 U6 1 B i
RAMIRFE] 95% . LIU S5 R o480 T FF ik L
29I Zn 5 ZnO M e 58 - 0B 1 A5
SRR A B BRI Zn AT DU AR BR A R
TR AR S TR 25 B B s R ZnO R 25 BR VB Y
S HAME AL S Y (S, 08 (SOF #1 SO AR5
M, ZHOU S5 H 7 — Fi 76 405 IR 0 7 T Fh o 2
RUEAT B R0 R FULIE M3 L8 0 & |k %
HRAE K o A R B BT R R AT A A
[l ES LBRASIRANAE R TP T E Mkt R, 4R E
RGTERETERM T E WP HRIT R MR TR
BRI HIARF 76 Y0 FN 87 Vo, i AL R 1 B Ok AR
F 200, SRR, DA o JEURE A 1 B 2k A
P Rk 2 R s VR R R R RN AR i T R — R &
TR AR L BR B T2

TOVE T B 114 20 32 45 o HL B0 8 ok P I A 7] 9
FE R M AE B 5 G S2 e Ml A T AR
H s BB B T8 G v Mk DL SRR S, A
2.4.2 Ak

AL T O G A 1 AR TR A R R i R Ak
B2 e R O (A BN e - = o (B A E N o i R
y SOT JIEG iR 78 R TP . SO 2x DL #h ik i
BLATE AT L A BIBR SR B - . B RTE &Uk1T
WA AL & NaNO, \MnO, \H,0, Pl K25
RAEARED . BECEE N ERAMENIT T KREMN
5T 280 07V el il o ) A R A S R
e A AL A Na, SO, R 5 Bl i 1R 78 & 1
Brit . HGR SR ZE R SR S e 28 R AR R m AT R
AR 2R kAR R A L VL HE DA K B[] GE R B
7. BFHBmMEm D S WAL AL i
1) b 7 5 B /N S 5T T X Ak T I R R R TR
H S 0 A R AR P A R R T A
B » 7 SR I BE R 200 C A E T 3.0 MPa, S*
W N 31,2 mmol/L W& T.S M EBRER
99% . LIU 5 PEANAF 57 7 i B L 480 Ak B ) Fn 4R vk
JEXT S B R AL R R, 25 Rk
B FE R TR AL ok R v LR L R ) R ARV
P A ) T S IR R N W RN R (ST IS, OF )
4Rk . T8 S R AT LR I R R T M AR (ST R



2024 55 5 )

R eI A« e B e Bk L B Bk T O <7 -

S, OF ) Se A AL A HE PR SO I i i’ AT £k
SEA e BR SOT o AT BR BT 8040 B0 7 i o 2 1) A
KR

TEVE 2 B v R AT 98 325 8 A 2 R Al B K B 4K
U 1) TR AR AR EL A S A o A R A7 A 7 G 3R X Bk
A B b 7 A ) AL i L RS B . RO o R
{57 B A S 6 3 P R B B

3 MRk T ZTARXIK

BAwhEgyyaEs 2 Kbk EENE
BRI AR R AR Tk R e M Y FEFE
P A AR AR A RN PV, AR AE T AR e
e . (BAESEPR A P AR b i T A A
I TRV B RN AN AT 43Pk 2 BRBE U IR 3 B
ARV TR o> B MR . 2 T2 R A A F A4k
R A= . B DLIRAE I 1 Z W S IR R gk
YIRNER T R ALy B RT DA AR TR AR 1 A R A
TR A U8 Y 7 i B AR R U8 Y N T HERE . H
i B X8R VR W o B NS AT T2 BT
FE R Ty R R BOA] 43y W 3 R kA 2 B Bk
FE ik bRk
3.1 WIEERY%

TEFE L EF X8R 0 R BR R E R A T Ty
s 3N BTy B BEALE VR VR VL R TR VL DL G 1 S TR
e Ik A IV A5
.11 BH®TZE

Xt ALO; & 61.44% . Fe, O5 & & 1.38%.
TiO, 7 & 2. 00 %6 AP PE FHIR A4S 87, 2R A 25 SR
T YOHLEE UM BE” 1 T B TR R R L W] R AR
A 30%  ALO, & 73.56 % B IFE PRS0 E Ah, BR
JEBORE AL O, &8 86. 16 % . ik 1 5 24 JORE +
JEORE A 8 bR 2SR . K BH R A5 SR B K R A T
ZOABRBETE PSR B 0 TRk R A Bk A
I Wy, A g TiO, Al Fe, O, & & [ AR 3
1. 88001 0. 85 %0 , Fe 28 7™ i W] B 2 FIAE & BB R A
M JFR . 5 E TR T 2M E, B K R TR O g
A R AN B W ) R R
3.1.2 WLET 2

9555 % R Fe &R 9. 42 %6 1 & 2R AK 4R
MEALBRER H 0, R T R ORI R R R R B
BRERES T2 R8T ALO, fhfih 73.88% .Fe & &
LIS MABKE 0 I RS 00 2 T AR S T kA R
AR L3R [ I 3145 1 BRS04 Sy 7K U J5ORk 3 3o 1 3k
TEEMT Z PR 0 WAL AR 5 —

IR AR A R R T W AE A AT T BB
1 T8 B 326 1) IR 56 F 5T B R 0 TFe
50. 15 % B K 54. 53 % EAE 0 T AL O, F &
M 49. 54 Yo 3 #) 58. 73 % . Wk 5 2k W 9 Ok
XF 20~100 pm B RURL IR 26 FIRE R0 64T 43 25 L AR
M — SR A 1) i AR FURL R /N 2 pm, 32673
ANURL AR 2 2 AW 11 5 5 W Bk ik, 3 3T
FARAR BS REAR . DAL % 8 %) B A R RG SE 7 3k A
R B K S BN R L 45 R B B Y [R
A X A1
3.1.3 WERBETE

X F Rk — KRR AR A AR AR ko L
segy iy HA B HLA A8 AR RE EL L DR RS (8 0] B A
Mo BAEAES R T HE FRFEEKAS T
2 AR E I AT AR AR ARG 0 A L 67. 4506 il
R 71.84%, %K B TFe 7 56.1%. Al it &
S1.AT Yk mFa bR . & XF) P 5t bk i 2k AR 0
e L I BE Ak R A G RE DL AR S AL Os
7o 5RO 3 o 22 R e T vk Qs ok | Rk
BV TR RS SR LS e —
TG — TR Ik B S R B X U IE 5T B SR TR L R
T TR R RS T TR AT LAt AR R T A R A X
TEA = AL O, i KT 682 , B2k i ik $2
w1 AL Os S I RCR e B T Hofh T2

25 b TR BR AR H A R A B IR A b A1
S A T R A L AT R R R Ak B R R 22 U
A as e A A R T e LA R KA R ek T
KA HBYS T/ 8058 Lo, Py 3k B k2
— Bl A O 2 HLEL A R R B A AR S A A
R TR e EL A 45 /N 25 Aok BE L ik A 5 R A 2% LR
B EEARA AR 0, B AR U S AR AL A 1 A
3.2 {LEEBRE

2 5 Bk Ak T R SR A R A S ) 2k S I A
fb R B G T AR ARE, B A, fh2E kB ik 22
KRR T MR T2,
3.2.1 RETZE

A A ST T R AR T TR R AR
WEFE R T AR R 122 125 A 412 45 R 42k 7 Jr ThT 1 AL
R FEMR T TR W R R B ) R E
B4 R R R TR 4R i R AR AR IR . R
A 60 min B R 100 C O E L 5 ¢ 1 BER
W 200 MR B AM T, RWEHER
98. 68 % AR H N 3. 02% 3% H L 32. 68, fig



- 8- Aehh(RTHY)

2024 4F55 5 )

% 3 oy B M i kR = b SR AR A Ak LT R U
He Se B4 00 PR e R0 25 A FE A O H B L X1 T 3k
EINT R R I AT T 4 A R I Rk 1 BF
o MMHT0 o/ LERR KR IR R k95 C,
TWE R 5, FFEEe Ab B 4 /NI, BT DL SE B B 7
Fe, O, # B E 4575 0. SU LR ik 5] 94 % L E 1Y
Bk, B AL O, BB 250 247 s e 7 i o]
FAAE i BRUAE A 5 4 1 DR
3.2.2 WhbKRRETZ

WAL KRG e T 2854 T3 7 A K36 R 4 Al s
A3 g% e R AR R AT Rk R R AL B S R B R
R AR R T . X T kAR T . H AT AT PR
FARE ALK 58 54 J8 A8 IR AR o 7R B AR v R
R 58 A1 3 P S A A 3 i ) 4 e Ak 3 T
[ R e VR 30 i ) 2 H 2 A P R 4B kT
S5 55 W VR R B A SR P R T R 4 R kL AR
J5 3 Rk 55 Ak BUIE BRI B 5 A L
GrEE

ARG R 2 X 52 R ME R BR AT A i L AIR RLBE 4
AT OC R 2 MR o5 R B 00 R 0 0 1 Ak %
Ve RGE P& T —Fhh Xt 52 % U o6 6 ™ 1 1 46—
fRRE e — G BB A B L L. TR 50
TV b DX kR T R R L T R R AR R 5 R
BRAFSE R IR R EE 600 C L BR800 mL & A
JE 25% 5B 4 min W 5F T TR SR8 T 2%
WL 5.67% . ALO; F o 77.18% . 4 [l g %
80. 64 %0 BRAK ML 85 X MR KE A = k. it iE
BRI R B LR ROR . WANG 257 A5 2% b 5
BRER gy B I IR T R FE RS BEIR B 650 C
KB 20 min, CO ¥k 2020 . K5 B 7= & kL B /N F
37 prbr B Y 67, 14 Y S5 TR L AT R4S BB
fioh 56. 71 % Bk U Rk 90. 50 %6 Wk e ks 7. Xt
558 o A b A A AR R PR R AR AT 4 T R R
B SR o IR R e 7 S R G A v B R
M1 0. 41 00 $2 & BB be = S i 91. 47 %, T 4%
RERE D PR AR PAE 0 F T Tl B AR RGP 5
PR A AR A 7 i R k. 5 AR A
Ll o % U8 28 B R A S JE T P A R R A G R
WA J s HoE A KA v 9, Ak P R . Mg
SELEER X L AR FE M X ) —Fh TFe L0 44. 322601
FRUE L AT T ARSI R b — S Rk T2 IR Y.
AR S5 1 0 SR AR RE AR RS Be S B0 -
PR EE 560 C A4S 10 min, AR & 500 mL/min,
CO WRIE 20% , TE LA T B2 52 80 1K % e v 4

R 2055 WV o ) Bk e Ak Oy B A 5 6 M 1
BRE, KSR A B M ik T2 R T 4
BREb LN 57.27% IR Sl 90. 8200 I R AE W,
YUAN S5 75 50 56 58050 (9 S ah _E b 1l AR 3 S Ak
B HER 0 AR R T T R TR G AR T e (SMRD 2 Tk,
fEIR B . BG4 S W] SMR AR 1] DA 850 B ik
WY IR Je Hh 43 88 ok AR IR JERLEE S 520 C LR G
W ASUE Ry 4020 B RS i R BCK 2.6 144
T ARG RS RS AL 55. 54 %0 Ak IR R
95. 22 Yo BRE W. IZ B AR Ry AR VR 0 T2 R AR A
T — ORI s R S Tl T R R B T
— BT B .

e Y

il L l
‘ Frken & HI 4
o mmn PP
N, €O = \
=1

[

; R \
— & e
eo ; g
SRR R AR B

BS BEFHUBR—ETZRE
Fig. 5 Flowsheet of suspension magnetization
roasting-magnetic separation process
3.3 HEWERK

NATARAJAN SR F 2 85 B 0 i 4 7 1 48
W= ok 8 R BT EAT AR ) UAE B R AE 95 C
M IE] 8 h 14 A5 4 T 58 i Bk 5 BR % T LAk 2] 5004
20 1A R P B8 T8 A TR AN [RLBT )  3 TEA  E T
{1 Ji5 252 W B 25 By ok 3o 0 BUE R P R O v R B AR
B8 .l U A5 L R R 7 R R SR AL A P A
FRAR T R B gk Sy Y Ao B e, R R I s Ak
VR A ) S U R o o 38 AT RCUD W T R ) Y
A A% o DR BRORE ) /9 1T SRR 25, T30 7 JB0RE 8] 7Y 47
h s S IR T R SN Y R . WS R B 2 S
ZAE R E S 25 C LW EE 10 ¢ 1, R B I )
30 min i E 200 r/min I, Bk AY R H F8 0T DLk
] 99.20%,

IR AT S 45 HY o G 0 A= W) 07 % RE 8 A — 52 7K
VB LR A P gk REE TR . XAk
AIOLHAE T A AR REAE B A VR S5 e /b . AR
17> W A7 A6 — %€ WY Ja) BR A, LU 0 e b Ay 5 5 0 32
R I )5 L A 3 A R R Ak BT K LA S
WREBRBORA B . B, 53X B 07 25 H AT i A 18 S R
R



2024 55 5 )

R eI A« e B e Bk L B Bk T O ©9 .

4 HREsksEty Tk m R Ik

LRI - 5 B e Bk 80 28 IR 20 T T 41 B8 Dol
{9 A 7T AT AR dn iy 2 5 v A A v A
A - figp DR HG o AL Y 2% B R AL, — TR B R I A A
BT Ml R A B — A R AR R A A o M
BRI 2012 4R TF 4 #E AT 5N 55 )11 A AR L
Beli s 50 - 220 BAS BF 5 AN ARG . B E T —
P TIE WA — B SRR A ) T2 WA
TR B AR R R AR B B — PR v 0 B s
ARG, TEMCEER b 0T AR b R A S A e R
i T EHAR BB R s AT IR AT I E T
I B 32 B AU i Jo 0 B A A T R o 4
HEE G HORT . 2020 4F, 5 5 AL B4R AR % HoR 8
PEHE TR A E T R B AR B K T
WARAE R —200 J7 t/a m B 6 BT R e 4R IR Tl
ANTE AL IF T 2021 A 8 A B, IEH
AT 3 A 7 2P B RIS 280 ¢/ b B AR 4 R
BRAH 9500 . 1B A7 R g » TR Al AR 1Y 7 22. 78 4L
TG FEARGE IR LA 4 ACTT o o JEUA 3 LA 9 5
B R T e A A e R A B R AR
T A IO B4 3 M (BB 5 000 AZTT I BE I
WA o M A SR S A e AR b A U B
M 2023 AR T LR 7 — W1 50 U7 ¢ mi AR A LA
BRI H %I H SR E AT Y JE AR Bl T
B B AR R Ak B A 50 AT SR IR AR 2 A
JEL A 3 LA FH 1) e B B B S AR i <<0. 6%
O BEORE  FIBTE £ B =38 V0 I B KG #, 190 H £ AR
Ja S AR B UG 2 4200 R HE S T AR M
BT AR R IR 0 BRI

5 %

D 07 SR B 22 0 4 I 7 B R
I 1 B T oMb 1 i ok F DR DR B ) R T i
R R A BT R AT B R A e R B AT B
58 BB B Bk T B B BIE S o B0 B L B AR 0 B T
25 0l fifp TR R T A 0 Y I R BOT R B AT
HREXL.

2B L B R T R A G 2R R e R
KT B LA AR AT S A 64T . H AT 3
I AR I B 25 BEAE 5 T 1) B P 7 T 0 AL A 0 5 A
PIAS DT T . AR, AT 245 Tl A 2R )™ i 58 3
2078 RO IR 245 5 L O e B A O T A % B I A
T AEAA SR A 1 B v 3 B0 A e vl ol 5 T

B2 B BB

3)BR LA Y BRIC A A Ak B R R P 2 4y
J 22 RS R TR JR g o AR R R B AT O B B
BRSSP EA TR G A, kB E T
EROR T8 0 A P AR AT e A e R MR
LB A5 B AR e R R 0 B8 T AT T A B e
7 ¥ TR B 0y B R A L B BRIR T B R Y X
VAT ik 4y B 7 3% o3 . T e PR AL o Tk O B R AR
BEOF I BR B ST I B T TR AT A A B g
T B R TV AR I T 1 A — B

%% Xk

(1] B, o Dol v A ot 350 4k 20 v ARGt 0oz 5 0 47 1o P 2 il

WF5ELD]. dbat bt b K%, 2008.

YANG Bo. Applied basic

desiliconization of middle and low grade bauxite ore by

research on  pre-

alkaline medium under atmospheric pressure [ D J.
Beijing : Beijing University of Chemical Technology,
2008.

(2] WISCHE. B IMESE, 5. 3 55 i A K 5 e Bk

S8 AL AP TR ALEE L) ] W AR I TR k2% 2230, 2013,
34(5) :662-668.
HU Wentao, WANG Huajun, SUN Chuanyao, et al.
Mechanism of reaction between ferric bauxite and soda
lime in the reduction atmosphere[ J]. Journal of Harbin
Engineering University,2013,34(5) :662-668.

(3] WISCHE, EME . IMESE. 5. w4 L0 Bk R — %
T ZLT ] AE R R 2274, 2012, 34(5) :506-511.
HU Wentao, WANG Huajun, SUN Chuanyao, et al.
Direct reduction-leaching process for high ferric
bauxite[ J]. Journal of University of Science and
Technology Beijing,2012:34(5) :506-511.

(4] LHERAN, 2 stk 5 17 i s i [0 1. b BRI, 1999(2)
25-28.

MA Yueru, LUO Lin. Chemical mineral processing of
bauxite [ J]. China's Manganese Industry, 1999 (2).
25-28.

(5] Jhig%. 48+ o SR ARAE Kool vl Fr 2k R R s L) .

P9 5% i 5 22 B, 2022(10) £ 153-155.
YIN Haijian. Study on the characteristics of bauxite
resources and sustainable development of mining
industry[ J . Inner Mongolia Coal Economy,2022(10) :
153-155.

(6] #dF. (b EA ™ B IR 2023)[N/OL]. 2023-10-27.
https://newspaper. duxiu. com/NPDetail. jsp? dxNumber
=100004909666&.d = B6F2AEADBAC3A73 E026D79B
ED5344BB6 &.sw=+ % E4 % B8 % AD% E5 % 9B% BD%
E70 9F % BF 0 E4 )6 BAY A7% E8% B5% 8470 E6%
BA%90% E6% 8A% A5 % E5% 91 % 8A2023&.ecode =



10 -

A Eehh(RTHY)

2024 4F55 5 )

7]

[8]

(9]

(10]

[11]

(12]

[13]

ut{-8.

YANG Shu. { China Mineral Resources report 2023 )
[N/OL]. 2023-10-27. https://newspaper. duxiu. com/
NPDetail. jsp? dxNumber = 1000049096668&.d =
B6F2AEADBAC3A73  E026D79BED5344BB6&.sw =
+ % EA% B8% ADY E5% 9B% BDY% E7% 9F % BF %
E4% BAY A72 E8% B5% 84 E6% BAY 902 E6%
8AY A5 %E5%91%8A20238& ecode=utf-8.

R AN = VAN S I N | PN R A7 NS
A S K 4% S LT ). b [ M BT, 2023, 50 (5)
1399-1413.

CHEN Zhenhong, CHEN Jianli, WANG Jiuyi, et al.
Distribution and genesis of global Na-carbonate deposits
and its prospecting potential [ J]. Geology in China,
2023,50(5):1399-1413.

BT, Tl RR.F R EAE RS T
ZIIMI. dbat 6 4 Tl s WAt . 2007011,

BI Shiwen, YU Haiyan, YANG Yihong, et al.
Production of alumina by Bayer process[ M]. Beijing:
Metallurgical Industry Press,2007;11.

UUAS A TR B SUN R S R T L A
FELI1 & = 5 A . 2022,42(3) :146-150.

MAO Song, LI Xianhai,ZHANG Qin. Study on process
mineralogy of a high-sulfur bauxite ore in Guizhou[ J].
Conservation and Utilization of Mineral Resouces,
2022,42(3) :146-150.

MR U v [ 4R i B R A O R R B T e 2k ke
AT BP0, 2016,18(3) 1 16-22.

CHEN Xifeng. Exploration and sustainable development
suggestions for China's bauxite resource[ J]. Resources
& Industries,2016,18(3) ;16-22.

Mo E. ST I 4A 8 Lo A LR B ELT L
b | AR BEIR 2021(3) :53-55.

DU Jinfeng. Some thoughts on the utilization of bauxite
resources in Shanxi province [ J ]. Huabei Natural
Resources,2021(3) :53-55.

TN AR B 2 G DL Sy SO AR TACHE S
B8 Tl At A R Al EMUL b 5t Ak S B2 SRR s WA
2019:177-179.

Social and Legal Committee of the Chinese People’s
Political Consultative Conference of Guizhou Province.
Guizhou Huajin; representative enterprises of hundreds
of billions of ecological aluminum industrial base[ M.
Beijing: Social Science Literature Press,2019.:177-179.
it A AR, B 0. )T P AR BT IR R AE K A B
RO EF L, 2014,23(5) :14-17, 22,

HE Haizhou. YANG Zhigiang. ZHENG Li. et al.
Analysis on the utilization status of Guangxi's bauxite

resources and its characteristics [ J ]. China Mining

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

Magazine,2014,23(5) :14-17,22.

R G . T PG B Bk G e FE i R I
e[V w7255 R, 2019(2) :46-50.

CHEN Yanging. Domestic progress in preparation of
magnesia from magnesite by heat treatment [ ] .
Multipurpose Utilization of Mineral Resources, 2019(2) ;
46-50.

SRR R TR, SR AR S5 TR U AR AL AR
B AL T2 HARBE )] R4 )8 . 2021(10) . 8-13.
ZHANG Jiangiang, DU Wuxing, MA Junwei, et al.
Research on desulfurization and desilication technology
of low-grade high-sulfur bauxite in western Henan[ ] ].
Light Metals,2021(10) :8-13.

bk B i 5 TRT Ve T B0 Ak 0 TE AR T R
RS A BF S LI ] 0 7= R 50 5 F T, 2018, 38 (2)
86-89,94.

YANG Lin, LIANG Yigiang, JIAN Sheng. Application
of a new activator in desulfurization of high-sulfur
bauxiteby flotation[ J ]. Conservation and Utilization of
Mineral Resources,2018.38(2) :86-89,94.
WA, X EE), B TE, . m B L R 4 R b
be-fGike T 2B 7)) 48 .2010(9) :6-10.

HU Sichun,ZHAO Henggin, MA Hualong.et al. Tests
on medium temperature metal-based roasting-magnetic
separation of high ferrous bauxite[ J]. Light Metals,
2010(9) :6-10.

SHI-WEI F U. Prospection analysis of development of
high-sulfur bauxite of Guizhou [ J ]. Mineral
Exploration,2011,2(2) :159-164.

HANILCI N. Geological and geochemical evolution of
the Bolkardagi bauxite deposits, Karaman, Turkey:
Transformation from shale to bauxite[ ]J]. Journal of
Geochemical Exploration,2013,133:118-137.
DIDIER P, FRITZ B, NAHON D, et al. Fe''-

kaolinites, Al-goethites, Al-hematite in

ferricretes[ J ]. 1983, 71: 35-44. https://xueshu. baidu.

tropical

com/usercenter/paper/show? paperid = ab5a47b28e6b
332e3933c8f3b89e82h9 & site= xueshu_se.

ZERRMN s A 250 XUSCAD , 5. 50 0 W J50IR B0 K v 4
EH AR ITELT] TR, 2021,49(17) < 18-22.

LI Linsong.JIN Huixin, LIU Wenji,et al. Status of high
sulfur bauxite resources and desulfurization methods[ ] ].
Guangzhou Chemical Industry,2021,49(17) .18-22.
JAE AR VG U8 A ok 40 % ke B4R TR R B Y
IR B il (DT, db 5. v B i BT K 4= (b sl
2020.

ZHOU Zhihui. Study on the genesis of carboniferous
karst-type bauxite in northern Shanxi—a case study of

Xingxian bauxite [ D]. Beijing: China University of



2024 55 5 )

R eI A« e B e Bk L B Bk T O < 11 -

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

Geosciences Beijing,2020.

RETH R . L I 25, WA L AP B A B B
FEBRLT. 7 R4 5 F . 2012,28(5) : 53-58.
XIONG Daoling, MA Zhimin, PENG Jiancheng, et al.
Present situation of research on desulphurization of high
sulfur bauxite [ J ]. Conservation and Utilization of
Mineral Resources,2012,28(5) :53-58.

TR AR B BR T B AR BT B R S e R T . A A
H,2018(36) :86-87.

XU Jisheng. Research status and progress of
desulfurization of high sulfur bauxite [ J]. Chemical
Engineering Management,2018(36) :86-87.

MONSELS D A, VAN BERGEN M ]. Bauxite
formation on proterozoic bedrock of suriname [ ] ].
Journal of Geochemical Exploration,2017,180:71-90.
S W B X AR S — KRS A I B AR
BB WF 5 3k e [T . A4 K941, 2017,31(5) :84-93, 105,
ZHENG Licong, XIE Keqgiang, LIU Zhanwei, et al.
Review on desulfurization of high-sulfur bauxite [ J].
Materials Reports,2017,31(5):84-93,105.

G S T | S B P N 'R i e o AR vf 11 W 34
W] 5408 ,2023(8) : 3-7.

ZHANG Zhanyun,ZHANG Jiangiang.L.I Shasha,et al.
Experimental study on desulphurization of high-sulfur
bauxite by flotation[ J]. Light Metals,2023(8) :3-7.

1T 25 A2 R B e, 58 SR il in it =K 48 -0
Tk Al T2 R )] A )E GEF IR,
2024(2) :62-69.

REN Aijun, CUI Qiang, ZHU Yangge, et al. Study on
grinding and desilication flotation process of a gibbsite
bauxite ore in Madagascar [ J]. Nonferrous Metals
(Mineral Processing Section) ,2024(2) :62-69.

BRI 0 2 b ZE A AT L] H A G R
W HEH,1991(7) :69-76.

XIE Min. The necessity and feasibility of bauxite ore
dressing[ J ]. Metallic Ore Dressing Abroad, 1991 (7):
69-76.

IS AR VT B R VY R R o 6 T O A
BB 7E[T]. B 4a s .2022(12) . 7-9, 14

LI Shasha, REN Peng, TIAN Yingzhong. Experimental
study on flotation desulfurization of high-sulfur bauxite
in Yunnan province [ J]. Light Metals, 2022 (12):
7-9,14.

Ao AR A R s A O TR X AR BT TR S B AR AT O F
FELD1. HEIN < FBH KA, 2019,

YANG Tongtong. Study on bauxite flotation
desulfurization behavior using modified imidazole as

collector[ D]. Zhengzhou: Zhengzhou University,2019.
CHENG G,ZHANG J Q,SU H H,et al. Synthesis and

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

characterization of a novel collector for the
desulfurization of fine high-sulfur bauxite via reverse
flotation[ ] ]. Particuology,2023,79.:64-77.

WRIE AR 010, 0 /0 K, 46 W B 68 R B A R e it
BRlT]. wm oK o 2 4l CA 2R B 22 i) 5 2016, 47 (8D
2577-2583.
CHEN Yanxin, ZHAO Bo, JIU Shaowu, et al

Desulfurization roasting of high sulfur bauxite in
suspended state[ ] ]. Journal of Central South University
(Science and Technology) .2016,47(8) :2577-2583.

JETIE £, U AR R AN L A5 B Ak R 67 R 4R 0 3 B R
AR R AR [T ). A B4 s . 2000,52(2) . 18-21.

GU Guohua, WANG Dianzuo, LIU Ruyi, et al.
sulfide minerals and

Electrochemical flotation for

originpotential flotation technoligy [ J ]. Nonferrous
Metals,2000,52(2) :18-21.

PO AR RS, M T, SF L AR BRT AR AL A 9 R AL
HAAT BT BUIRLT . A 5 8 G #6535 2023 (4)
156-162,168.

HE Zhuangzhi, ZHU Yangge, XIAO Qiaobin, et al.
Research status of depressing mechanism and behavior
of sulfocompounds at low alkalinity [ J ]. Nonferrous
Metals ( Mineral
156-162,168.
EMG, B, SR LR B A LT ] & Jm T,
2012,42(1):108-110,123.

WANG Peng, WEI Dezhou. Desulfuration technique
research of high-sulfur bauxite[ J]. Metal Mine, 2012,
42(1):108-110,123.

LU A J, SHEN Y Q, GONG X Z, et al. Effects of

Processing Section ), 2023 (4).

electrolyte recycling on desulfurization from bauxite
water slurry electrolysis[ J]. Transactions of Nonferrous
Metals Society of China,2016,26(6):1714-1720.
GONG X Z,ZHUANG S Y.GE L.et al. Desulfurization
kinetics and mineral phase evolution of bauxite water
slurry (BWS) electrolysis [ J ]. International Journal of
Mineral Processing,2015,139.:17-24.

B A BOR - 2 A 5 B AR BB B R F 5
JEL)] kiR 4:,2023,42(5) :443-449.

PENG Leihong. DENG Zhengbin, TANG Yun, et al.
Research progresson desulfurization technology of high-
sulfur bauxite [ J ]. Hydrometallurgy of China, 2023,
42(5) :443-449.

2L RBER L ROUK LB L AT A AR o R R
Tk W BE R [T . B AL T, 2008 (4) £ 446-449.

LAN Jun, WU Xianxi, XIE Yuancheng, et al. Research
advance of desulfurization in production of alumina with

bauxite [ ] ]. Applied Chemical Industry, 2008 (4):



<12 - AEeh R (2T HY) 2024 4E45 5 1)
446-449. presence of acidithiobacillus ferrooxidans [ J/OL].

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

THRETR L B, SR M. A 7 =5 B AR b A I R R G
BROFFELT ] A 88 QR BRI . 2021(6)  32-36.

MA Xingfei,ZHANG Qiang, ZHANG Shanshan. Study
on desulfurization of low grade and high sulfur bauxite
by low-temperature roasting [ J ]. Nonferrous Metals
(Extractive Metallurgy) ,2021(6) :32-36.

B A AT WReA R A5 HDRL AR 5 B4R 0 s BRI
Je BT B v P RE B S LT, DN K 2= R (A A B2
JiR),2016,33(5) :42-46.

WEI Guoling, LI Jungi, CHEN Zhaoyi. et al. Research
of sulfur removal and digestion performance of high
sulfur-bearing bauxite with coarse particle size before
and after roasting [ J]. Journal of Guizhou University
(Natural Sciences) ,2016,33(5) :42-46.

BA/NE L BRSCIH S 25 28 40 b AR Ak R e Tt i O
FELI L g K2z 2 4 CA AR BE 2 D 2010, 41 (3)
852-858.

HU Xiaolian,

CHEN Wenmi, XIE Qiaoling.

Desulfuration of high sulfur bauxite by oxidation
roasting [ J ]. Journal of Central South University
(Science and Technology),2010,41(3) :852-858.
PRAEAR 2208, 01 55 o B 40 ™ 40 B 6 e I At ik
L] A 58 GRS . 2016(3) :19-21,25.
CHEN Yanxin,LI Jun,ZHAO Bo. et al. Experiment of
of high
bauxite[ ] ]. Nonferrous Metals( Extractive Metallurgy) ,
2016(3):19-21,25.

FWHH DR ZR,F. SRE 0B AR R
Bk g i 5] ] A& w6, 2022, 45(5) - 6-9.

WANG Mingming, JIU Shaowu, YANG Aiwu, et al.

dispersion roasting desulfurization sulfur

Experimental study on desulphurization of high sulfur
bauxite by suspension roasting[ ] ]. Non-Metallic Mines,
2022,45(5) :6-9.

B PR A R R 0 B U A A R R
GE T K% [T A 648 GRHH ), 2016 (11)
25-27.

ZHAO Lei,SUN Liugen. LI Xiangliang. Semi-industrial
test of desulfurization of high-sulfur bauxite with
fluidized bedroasting[ ] ]. Nonferrous Metals (Extractive
Metallurgy) 2016 (11) : 25-27.

TR, HROG, A E F R T RO R e Ak
] B K% .2012,35(1) :81-85.

ZHANG Nianbing, BAI Chenguang, DENG Qingyu.
Microwaveroasting pretreatment of high-sulfur bauxite[J].
Journal of Chongqing University,2012,35(1) :81-85.
HONG M X, WANG ]J,YANG B J,et al. Bio-dissolution and

kinetics behavior of pyrite-bearing waste ores in the

[49]

[50]

[52]

[53]

[54]

[55]

[56]

[57]

Transactions of Nonferrous Metals Society of China:
1-24[2023-11-16]. http://kns. cnki. net/kems/detail/
43.1239. TG. 20231008. 1435. 014. html.

AT 4L AR W AR L P B BT 0 4 T R AL
wrgE)]. &)@ H 1L, 2011,41(12) :67-69,90.

ZHOU Jikui, LI Huaxia. Experimental research on
bacterial oxidation of pyrite in high sulfur bauxite[]].
Metal Mine,2011,41(12):67-69,90

FERK. MKE BRMBEBRBROHRLI] B4R,
2003(4):9-11.

LUO Yuchang, YE Changlong. A study of desulphurization
of sodium aluminate solution[J]. Light Metals, 2003 (4):
9-11.

B Ly 98 . VRO 0 3 v B T AR T B AR SR R LT .
24 )8 ,2008(9) :17-20.

LU Fanghai. Discussion on the desulfurizing techniqueof
high grade bauxite containing sulfur in Maochang[]].
Light Metals,2008(9) :17-20.

B =SS 5 1 R | D = 7w R
AT BOR S A LI ] ) AR T, 2017€9) 1 10-11, 49,

LI Lingchen, YAN Wanpeng, QUAN Bianli, et al.
Analysis of desulfuration research status of desulfurizer
for high-sulfur bauxite desulphurization[ J]. Guangzhou
Chemical Industry,2017(9) :10-11,49.

TR BRI, T . 40 R B U R R B A A ) 2
S A )R GRIRI ) . 2012(7) 1 19-22.
ZHANG Nianbing. LI Zhiying. DING Tong.
Thermodynamic analysis for desulfurization process of
barium salt in sodium aluminate solution [ ] .
Nonferrous Metals ( Extractive Metallurgy), 2012 (7)
19-22.

H VO SR RE B, S A5 BRI BR 8 IR A W P
w1 ]. A G E GRERHY) .2007(1) : 11-13.
HU Sichun,GUO Min,ZHAO Hengqin,et al. Study on
desulfurizing from sodium aluminate solution with
barium aluminate [ J |. Nonferrous Metals ( Extractive
Metallurgy) »2007(1) : 11-13.

LIU Z W.YAN H W,MA W H.et al. Sulfur removal
of high-sulfur bauxite [ J]. Mining Metallurgy &.
Exploration,2020,37(5) :1617-1626.

ZHOU X J,YIN J G,CHEN Y L, et al. Simultaneous
removal of sulfur and iron by the seed precipitation of
digestion high-sulfur bauxite [ J J.
Hydrometallurgy,2018,181.7-15.

REE ABAEBRREARFR# R A6
428 .2020(20) :8-10.

solution  for

WU Guobao. Research progresses on desulfurization



2024 55 5 )

R eI A« e B e Bk L B Bk T O .

13 -

(58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

technologies for alumina production [ J ]. World
Nonferrous Metals,2020(20) :8-10.

B /NEE L BRSCH . SR T 2 4 1 2 I 5 4 TR 4 9 WL P
BIBEFELT ], e R s i CH AR 0D . 2011,42(10)
2911-2916.

HU Xiaolian, CHEN Wenmi. Desulfurization from
sodium aluminate solution by wet oxidation[J]. Journal
of Central South University(Science and Technology) ,
2011,42(10):2911-2916.

LIU Z W,LI W X,MA W H,et al. Conversion of sulfur
by wet oxidation in the Bayer process[ J]. Metallurgical
and Materials Transactions B-Process Metallurgy and
Materials Processing Science,2015,46(4) :1702-1708.
RN E DT L 0 S 3 AR AR B kB 5T Bk
Fe a1, BRI, 2023,39(7) :102-106.
ZHANG Shuai, WANG Guifang. YE Tao, et al
Research status and development trend of bauxite
desulfurization and iron removal in China[J]. Modern
Mining,2023,39(7) :102-106.

A a6, W VE PH AR AR 00 O g g S R A i 5
52[J]. &)@ 11,1994,23(10) :40-43, 32.

ZHU Youyi. Studies on flotation classification and
purification of bauxite ore from Yangquan Shanxi[]].
Metal Mine,1994,23(10) :40-43,32.

WP IR 2R A AR K55 55, IHORE L0 S iR Rk 2o
H g K SR AT BT ). &m0, 1996,25(5) : 16-18.
OUYANG Jian, LI Ruihua, XU Yuqin, et al.
Hydropkobic the high
aluminium flotation tailings from Yangquan bauxite
mine[ J]. Metal Mine,1996,25(5) :16-18.
WSEDY . BV B AR AEL AR AL 68 R SRR K
BorsEL) ] k& B A ,2022,45(5) : 71-73.

XIE Meifang, XIONG Tao, HUANG Huichun, et al.

flocculation flotation or

Experimental study on the removal of iron from low-
grade bauxite ore[ J |. Non-Metallic Mines,2022,45(5) :
71-73.

iy R R N R AN N (TR VA /2 e o A N 7/ R
S8 B R B 5T I, 5 W 2 4, 2018, 38 (1)
123-128.

CHEN Zhiyou, FENG Qiming, SHI Qing. A study on
process mineralogy of low-grade high-iron bauxite and
iron recovery lechnology[J]. Acta Mineralogica Sinica,
2018,38(1):123-128.

B4 mBE Lty GE AL ZMRI]L feasR
G 43 ,2008(6) :14-18.

WEI Dangsheng. Study on all-around utilization of high
iron-aluminum ore [ J ]. Nonferrous Metals ( Mineral

Processing Section) ,2008(6) :14-18.

[66]

[67]

[68]

[69]

L70]

[71]

(72]

73]

[74]

FER L AR SO SR T R AR R 0 i B A A [ ].
Wl BF 5 5 FF & - 2016,36(11) : 75-78.

LU Lin, WANG Lei, ZHONG Xuqun. Beneficiation
experiments onremoval of iron and silicon from a
bauxite[ ] ]. Mining Research and Development, 2016,
36(11):75-78.

A IRIEZ, B E R R R &SRS L Pk
R R AR B ST ], S REAARE . 2012(1) :105-108.
ZHAO Aichun, ZHANG Yan'an, LYU Guozhi, et al.
Study on the leachingrules of aluminum and ferrum
from high iron bauxite by acid leaching at low
temperature[ J |. Function Materials,2012(1):105-108.
X7 A E L R IR R A TR IR R R
g (1], 4 )8 .2020(7) :12-15,23.

LIU Wancheng, LI Guobing. Study on iron removal of
bauxite flota-tion tailings by complex acid leaching[ J].
Light Metals,2020(7):12-15,23.

PR GREHE R A R E SR R R Bk TR
ikl &gl ,2021,50(10) :82-91.

LI Hong,DU Yanqing, YU Ying,et al. New progress in
research on separation of aluminum and iron from high-
iron bauxite in China[]]. Metal Mine, 2021, 50 (10) .
82-91.

TR — BT B TR 0L R PR 0 R R R B B R B
FLDL WM AR AL K%, 2020.

YU Tianyi. Investigation on Iron removal from high-iron
bauxite based on suspension magnetization roasting[ D].
Shengyang : Northeastern University,2020.

WANG R F, YUAN S, GAO P, et al. Application of
suspension magnetization roasting as technology for
high-efficiency separation of valuable iron minerals
from high-iron bauxite[ J]. Transactions of Nonferrous
Metals Society of China,2022,32(7):2391-2402.

WIS 5 BR BT » 2R 48 45, S 1L AR B R R Ak R e — R ik
RERBIRLT]. 8" 111,2019,48(2) :60-65.

LIU Xiao, HAN Yuexin, LI Yanjun, et al. Primary
study on magnetizing roasting-magnetic separation of
red mud in Shandong[ ] ]. Metal Mine, 2019, 48 (2):
60-65.

YUAN S, LIU X, GAO P, et al. A semi-industrial
experiment of suspension magnetization roasting technology
for separation of iron minerals from red mud [ ] ].
Journal of Hazardous Materials,2020,394(9) :122579.
DOI.10. 1016/j. jhazmat. 2020. 122579,
NATARAJAN K A. DEO N. Role of bacterial
interaction and bioreagents in iron ore flotation[ ] ].
International Journal of Mineral Processing, 2001, 62

143-157.
(%% 23 1)



2024 55 5 )

RS AL LR IR I R M R

.« 23 .

[57]

[58]

[60]

Environment,2019,665:347-357.

P, 2 Wb IVEE L AL — b 21 LR T A )
4 & 48 . CN206721040U[P]. 2017-12-08.

CHEN Shizhao, BIAN Miaolian, SUN Hui. et al. The
invention relates to a system for preparing mineral
fibers from nickel laterite slag: CN206721040U [ P .
2017-12-08.

XU DR i R 0 25 SRR LT . BB B4, 2013 (5)
87-88.

LIU Guoqing. Comprehensive utilization of smelting
slag[ J]. Innovative Science and Technology, 2013 (5):
87-88.

O, B O0, B A LR R R IR T ) AL 3
J7 % BOE AR A BL : CN113430390A[P]. 2021-09-24.
GUO Huan, YUE Haifeng, HUANG Youyuan, et al.
Treatment method and cathode material of high
pressure acid leaching slag of nickel laterite ore:
CN113430390A[P]. 2021-09-24.

MA F,YU Z,WU Y,et al. Preparation of LiNi, ¢ Co, ; Mn, ; O,
cathode materials from the hydrochloric acid leaching of
laterite:a short and low-cost process[ J]. Hydrometallurgy,

2020, 195. 105370. DOI. 10. 1016/j. hydromet.

(%5 13 7)

[75]

[76]

[77]

[78]

HECE R X A . SR TR S R AL R ) BR
RS By TR ] R A 48, 2022(7)
163-165.

CAO Huijun, XU Xiangbin, LIU Jiufeng. Study on iron
leaching from bauxite tailings based on ultrasonic
enhanced microbial technology[J]. World Nonferrous
Metals,2022(7) :163-165.

XIEM Z,LIU F Q,ZHAO H L. Characterization of
high sulfur bauxite and its phase transformation during
desulfurization:a perspective from process mineralogy[J]. ]
Sust Metall,2023,9(4) :1466-1476.

BRAE A X G A L 55 w8 L B SR AR
BilI] o R E i CA AR BE % RO, 2016, 47 (8) -
2577-2583.

CHEN Y X,ZHAO B.]JIU S W. et al. Desulfrization
roasting of high sulfur bauxite in suspended state[ J].
Journal of Central South University ( Science and
Technology) ,2016,47(8) :2577-2583.

ZHAO B, CHEN Y X, JIU S W. Effective

[61]

[62]

[63]

[64]

2020.105370.
T, T WL 45 —Fhar LR R IR A
i PR 42k 1 J7 125 : CN110615420B[ P]. 2021-04-06.
MA Baozhong, WANG Chengyan, CAO Zhihe, et al.
The invention relates to a method for preparing iron
phosphate from nickel laterite ore leached residue:
CN110615420B[P]. 2021-04-06.
DU T,LIU L Y, XIAO P,et al. Preparation of zeolite
NaA for CO, capture from laterite nickel residue[ J].
International Journal of Minerals, Metallurgy and
Materials,2014,21(8) :820-825.
FANG D G, XUE J L, XUAN L. Recycling SiO, and
Al;O; from the nickel laterite slag in molten sodium
hydroxides[ C]//9th International Symposium on High-
Temperature Metallurgical Processing. 2018 :245-257.
L1 G H,CHEN Y H, MANG C Y, et al. Near-zero-
waste approach for the treatment of saprolitic laterite
nickel via a combined hydrometallurgical process[]].
ACS Sustainable Chemistry and Engineering,2023,11;
6856-6865.

(R XIKED
desulfurization and alumina digestion of high-sulfur

bauxite by new roasting process with conveying

bed[J]. Processes, 2021, 9 (2): 390. https://doi. org/
103390/ pr9020390.

[79] JIU S U, ZHAO B, CHEN Y X. High-efficiency

[80]

[81]

desulfurization of high-sulfur bauxite calcined in a
conveyor bed: kinetics, process, and application [ J].

Processes,2022,10(8) :1586. DOI: 10. 3390/ pr10081586.

TR X BT B B PR 1] BN [ bR B R AR
“LAUIN] BRVE H 4% ,2022-11-02(4).
ZHANG Mei, ZHAO A Feng. Shaanxi scientific

research team's international first technology to change
“dead mine” into “gold mine”[ N]. Shaanxi Daily,2022-
11-02(4).

P AR W BT R 08 BRI E JF TIN5t H
412,2023-10-24(6).

YANG Linguo. Qingzhen bauxite
started NJ. Guiyang Daily,2023-10-24(6).

recycling project

(R XKL





