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Study on Flue Gas Desulfurization by Mixing
Bayer Red Mud with Seawater

LIU Zhong-kai, YAN Kun, KANG Ze-shuang, HE Xin-zhong
(Zhengzhou Nonferrous Metals Research Institute Co. , Ltd. , CHALCO, Zhengzhou 450041, China)

Abstract: Experimental study on wet flue gas desulfurization was carried out by using Bayer red mud
mixed with seawater as desulfurizer. Desulfurization effects of red mud seawater slurry, red mud pure
water slurry and pure seawater were contrastively analyzed. Effects of L/S, ratio of gas to liquid and
temperature on desulfurization were investigated. The results show that average desulfurization efficiency is
99. 62% and alkali removal efficiency of red mud is 85. 06 % under the optimum conditions including L/S of
9, ratio of gas to liquid of 8.0 L/m®, and reaction temperature of 60 °C. After desulfurization, red mud
can meet the class | industrial solid waste standard, and red mud seawater desulfurization solution can
meet the requirements of GB 18486—2001 marine sewage disposal standard after mixed aeration with fresh
seawater. Red mud mixed with seawater used for flue gas desulfurization, which improves absorption
efficiency of sulfur dioxide, provides a new way for red mud disposal and utilization of coastal alumina
enterprises.
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THEMARRERATF R Z AR R AR & TR R B R — LR % U Y
U2 D 5 ) S P9 R s e b . AR SR A K RO
A IRAT LR BB 32 6 AL 4 1R BB R as AT A PRI LLER 4 SO A SR AR B ™ A Y 9

i

%5 H H#:2021-04-26
HEWB : BRE M &I H (2020YFC1908802)
TEZE B A X HL1989-) . B IR T E N B WF 58 4, TR



2021 4F55 9 11

A4 g GEHER ) (http://ysyl. bgrimm. cn) e 105 -

PRI S0 £ 45 R T e BB K. FAT. 3| 9026
LSRR AR R EA T2, T T8 R
B S AL 250, A 1 AR A AR 1 0~
2.0 t AR . FRME RV HE R 142 o Rt
HeAr i 12 42 o HLER G R AR 2] 506, K
ARYEHEAT . BE & TR HL AF AR AR K B 3 45 K
G o R UEURL AR L Ll 3 T AR OK L B R AT R
Bt B A7 5k Ry X SO, SR B 1Y W B RE 1 A
IO P [T PN A 2 3 % ok e T SRR T e T
KB BUS T s EARBOR .

KIR g K 52 B A pH Oy 7.8 ~8. 3, B &
2.0~3.0 mmol/L, AT ARUF M AR BCR ™ o [y 5
G R R B R NG e S0 DR 777 R B -
FEST o B R B L K SRy I At 70 A — R PR A
HdE T ARBR B o % v o A O R B A AR
72 » LB A 5

Bt A 0 e 7 ) T B R T
R ) ] R R AR SR T T AR AR T Al 2 S B
B B U i S A SR R e A B R M, AR
SCAIF5E LA 2K 8 il 1 18 5 Hk AR P A O A
7R FH T 0 S 32 T A I ) ) A 08 A T A H T A
PEF NS A v A0 A 803 B AR A e w1 A
AT ARV L5 F - i i S A BR Al o D8 Ak 4R

WA i A
1R g3 o

1.1 RIEEM

FEH ARV A O 50 ORI AR SRR T
moE 0 R H R . R MagiX
(PANalytical) 5% 43 B A3 53 B 75 B3k Ak e 19 2 21
B2 R R (%) AL Oy 23. 03,810, 13. 99, Fe, O, 35. 44,
TiO, 6.60, K,O 0.19, Na,O 7.23, CaO 1.17,
MgO 0.58, % 7 H i o Je 19 & Z AL % o A
AL O; \Fe, O, F1 SiO, , 25 (5 A4 40 1) 72. 46 %6, HIK
} Na, O, TiO, .CaO.K, O Hl MgO, %5 15.77%,

MK ICH B pH 2 8. 06, 4k 2 iU 43 (g/1)
Ca® 0.39.Mg”" 1.08.K" 0.30.Na" 7.99.Cl™ 20. 36,
SO,* 5.67,
1.2 REEBRAZX

BEE AR AL ARG B S 3 A AR
R &5, Rk B A 1 i, B TOE SO,
M O 26 8 SO,. N, O, Sk R A
RCS2000-A FYAF 681 58 AL AL AAE P8 e TR & AU I
Bt B TR A SO ¥ BE R 3 000 mg/m® (N, #5194 %0 .

O, Fht 600, 92 I8 — 7 W A Lo e B 1 /K AR 8 3 . 1
N\ o L 8 TG TG R A TR S 11 s U T KK A
i 7K A P PRI A B U R i A L iR R K
3k RGP A ik B b AR Sk Bk L 5 SO,
AR fih o S B O AL 0B A A 2 o
I I AR

| 9
&= g | &

4B B i 10
6

180, T 52— O I 5 3— N i 54— B RETHEE WL A 5
5 JBLBR S IR B 5 61 AR VA B 7 AR IR IR AL 5 8 ARG L5
9— MRS HTAL s 10— B S WO
1 FRiEBKBERAAREERE
Fig. 1 Connection diagram of red mud seawater

mixed desulfurization experimental device

HY 00 20 28 1 O 1R 3 A R R T B ]
A A B TR B AR I o A R W AR L sl A R AR
Tk 7KV % Tk % R TS A S 1 i B . SR L J2KINIB 4
AT A R AR B A ORGSO,
WRE . SR PHS-3C AU fg B 31 I & M 6 2% 14k
pH .o XF AT S 5 AR 2E 47 W T 4 1 L D B A
ARVEAL 2 A3 X H I D 2R 8 R A o e 1) XRD
KA GIEH

RS R B SO, g Wit 3E AR

R=(C,,—C,,)[C,, X100%

o G A Cou 43 900 S I 38 A 11 11 42b S
BTN SO, f % (mg/m®) |

ARUE M RL R . B Na, O [ B &% % 19 31 55
NS

o= (Ny Xmy—N; Xm) [ (Ny Xmy) X100 %

No AN G350 o U8 5 56t 25 e 1 Na, O Y
AT (00 smo F s 43 00 T AR U8 55 0 B 2% T 1Y)
i (g) .

2 #R5H#®
2.1 A[EREwRED bb B w2 R X b & 4

FEHIT SOL TR IE 3 000 me/m’ L HEHS U S it
2.0 Limin M H 6. 0 Lfm’ L0 K I 6 ¥4 I 0
50 C I PE T + 4000 1 A D K A 4k 3R



e 106 - 04 g QR HE ) (http://ysyl. bgrimm. cn)

2021 4F55 9 1

AL R AT X L I AL 16 0 S 7 AS ] 1
A A5 R R AN 2 TR o G e i TR T KO A
7R 38 J2 A e Al K B A AR — T i A A R A 1 M AR
B (>98060)  IF HLARFRECK A I ] o % e 1 K M
it 790 JBE AR AR A 4 98 00 LA Y I E] 2 120 min, 75
U 2l oK B0 ) L B 28 % Ak Ry 9800 A b i JE]
70 min, T L — g K 0BT B AL R ALHT 40 min E£F
TE 9500 LA b o WS ML R « % U i 7K 5 11 JE it A
FRAE 120 min DU T B #3800 F 82 0 i ¢ 46 76
ZK R B — T B BB AR AE 60 min DL U T 5
TR,

100
90
80
701

60

RI%

501

s0f

30 —=— red mud + seawater
—o— red mud + pure water
20F —a— seawaler

10 1 1 1 1 1 1
0 50 100 150 200 250 300

#/min
B2 7 [E] R e 70 B e o A B A
HEREMNEEHLXR
Fig. 2 Relationship between desulfurization
efficiency and time during desulfurization

process with different desulfurizer

U T 7K IR A5 SR PG T % U0 4l K N B — T K
Bt » 3 S F T K A K Y H A T T (Ca
Mg"" 48) , iIX 22 Z AN BHES 4 T B s AT 2 L A i
L BN R IR DL SR R R R 0 A A G oy
2L I 4 ([ Nas Als Sis O,y 1« [2NaOH ) 78 1 7K
YEFI R 4% 85 7 ([ Nag Al; Sis O, ] + [2CaCO; D #
ARSI 2 = Y T B L L R o et DA
LA™ ) 5T 22 B ISU A R ) B SR ) R B T AR /N R A
JI At ok A e B A E . T R BT P R AR
FH AR HE T 71 1 H ey R AT B i — 2B R T K
B ES CELAG SO5™ ) W IS8 28 RS 141 158 45 fise 141 B
2o B2 SO, AR HE SO, iy Wt A2 , IR 42
[ R S

R YRV AR B AR S N L

SO, +H,0 —H, SO,

2NaOH+ H,SO,—>Na, SO, +2H,0

[Nas Als Sis Oy, ] + [2NaOH]+2Ca’" +2C0,> —
2NaOH +[Na; Al; Sis O, ] + [2CaCO, ]

[Nas Al; Sis O, ] + [2NaOH ] + 4H, SO, —
4Na, SO, +3AL,0; « 6Si0, « 4H, O

[Nas Al Sig Oz, ] + [2CaCO, ]+ 5H, SO, —
2CO, +3Na, SO, +2CaS0, +3ALO; + 6Si0, « 4H,O

2NaAlO, + H, SO,—>Na, SO, + Al(OH),

Na, SiO; + H, SO,—>Na, SO, + H, SiO,

Fe, O, + H,SO,—>Fe, SO, + H, O

0t A 1) i R L 3o R pHL B A ) A2 A
RPN 3 Pron . = FBBRURK A pH RSB
A A 2 (3 B R R H . — T U pH T R P AR
PR, 100 min AR JRHEKBLHL R A pH T F] 6. 33, &
J T e B2 S T 0 s SR D 4k 3K B9 pH 7E 100 min
EEE] T 5. 95, SR )5 T I R B tL I A P 2% . 200 min
J& pH TR SOTF A6 b - e i oA e R 2 A A
Wk SO, 19 M BR A3 AR 5 5 — Vg Kk B B i 72 pH
R R S 2E 5 AR B OK A 90 min BIIA#] 4. 92,
HOBE AR R A )5 TP 22 T

12
.
11 o\,
N\
10f °" —=— red mud + seawater
\ —o— red mud + pure water
or \ . —=— seawater
8 4 O
= NNy
e Tk A o
\A . 0 0‘-.
L 0. =
6 Aa . o\O:;:;: .....
5+ A O—~o—o=m—.
- A O—o=g—
A ‘B
s S,
\\\\\\
3 T
2 1 1 1 1 1 1 1
0 50 100 150 200 250 300
t/min
B3 AR RE R w72 pH
REE R EETUX R

Fig. 3 pH value variation with time
during desulfurization process with

different desulfurizer

2.2 RBEELLIFRRBEKEFTER DT
PRAFHH SO, #JE 3 000 mg/m® | kUM B
2.0 L/min A 6.0 L/m® LK 65 35 05 % Tt
JE 50 CHIZMAAL % S R 1A BT o e it 7K
YOI ST 24 O A OB A8 R A R AE 90 26 LA 1 B )
BB 4350550 LU B AR R Na, O 9 B8 B 350% , 1 [
LU 5 00 A8 2580 25 R I 280 %6 14 6 7 O FR A BT 4 IO
SR I VY SRR T R AR IR R i & St N



2021 4F55 9 11

A4 g GEHER ) (http://ysyl. bgrimm. cn) e« 107 -«

W/ o SO, 5 R Y 5 7K 3B — A>3 HO 5T A
ey SO ) XUEE Je e . B TR L B0 O R R
H o R MACAAS 2% 268 52 0 /1 » S 00 114 47 R B2 34 0
O 3 238 3 O A 200 R 0 O 5 LI [T L 4 82 3 KL 2
WL AFAR A B PR AR A AT 55 A0 S I ) AT 280 o
WD SN AR AR L B A R T LR 4 K iR
& B FE T S8 5 A B R T LB R E 9 ) i A AR
TGN X I Xy . Bl A RS L A 3R AR
PERORL 7 B 45 2] M AP Y SO, B4 5 55 0k
PR 235 55 R O 8l A A SO o £ R A 28R R R
ORI BOR B L 9 HEBA I .

86
99 .
N,
981 — e
— o—0—0
971 - o
e e
96 - / 32
0 [
e\\Q95- o/ "
Soqt / {80 &
L
93 °
9t / 178
91 -9
—o—p 476
90
1 1 1 1 1 1
2 3 4 5 6 71 8 9 10 11 12 13

LS
B4 RERELLEHRBMAEMBERBYUEXR
Fig. 4 Relationship between L/S of slurry
and desulfurization efficiency

and dealkalization efficiency

2.3 HSIEX IR E KB RR S

PRAE HAL 2 B AL 25 B8 AN TR U LE T AR e ¥
TR I B 249 58 A 8 3 LA B R U B B R . IR S
A o 8 A B B 2503 I B A o T
WL L 3 I F) 8.0 Lim® i M6 Ak R T OF
G . [RVRE  BE A T EG B3 o R 0 4 S 28k % A
B SR TP g X0 TR WO, 42
w0 AR R T R R R S R R A i 0 i A
R GRHEEBOR N 8.0 Lim’,
2.4 BEENFEEKERERSHT

PRFF AL 2 BN AL L 25 5 A TR Al e 10 7K 253 e
B T B AP 249 I A 0 R L R s U Al 2 R M A
il J3E 5 L 2880 23 0 I el 25 5% 1 X B S R A& 6 BT
o MR 6 FTAL . A 0 AL il JEE A T i L SO, Y B BR
ROR BTG I3k S X o R BE T SRR B &
AL B 2 ROR AR A% T 28 0 B i K iR
£ 8 T v T4 R U A B AN g L I

JE R+ SO, SR 110 75 il B 50 /N 3 6 3 W v 1Y) JoT dk vk
JRE WA AR R 7 ) T 23 A B A 28 % s B A1, HL T+
o T B S R R BB FE . B TR 0 T R U A O e
WAL BN BRI F) 60 °C LA b ok U8 BB R
AFTR . BRI EE T AR T e (R R
Je AR A3 BT B o L 55 205 1 o A B S 1 AS 784
ZEA KR U IR BE A 60 °C , b B S 249 B A sk R
K F] 99. 62 % . AR e (1 AR kR 1k B 85. 06 %,

100F 86
n n L] L] -85
99+ ./ o 00
84
98 /O/
483
97}
482
S g
= 481 ]
95|
480
94}
K 479
93|
—a—pR 78
92
—0—p
° 77
9] 1 1 1 1 1 1 1 1
2 4 6 3 10 12 14 16

/L - m™)
BS5 BSESHMBAEMHEEIEXR
Fig. 5 Relationship between ratio of gas to liquid
and desulfurization efficiency and

dealkalization efficiency

100f

99+

osh _/ o\. e
97} 183

o 182 ¢
g 96 [o] I
L 181 L
95 10
L]
941 479
- ° 178
93 R
ol Q p 177
1 1 1 1 1 1 1 76
20 30 40 50 60 70 80

it/
6 BEESHMBARMBPEMLEXR
Fig. 6 Relationship between temperature
and desulfurization efficiency and

dealkalization efficiency

2.5 BimRiRMERS T

K DA HTAL 53 A IR AR D8 i B 4 FE 224k
B A (%) AL O, 24,58, SiO,14. 53, Fe, O, 38.58,
Na,O 1.03, CaO 0.78, TiO, 6.74, MgO 0.61,



e 108 - 04 g QR HE ) (http://ysyl. bgrimm. cn)

2021 4F55 9 1

K,0 0.09, 5 J§ 7% Jé A1 b, B Ak ok 6 19 AL O, .
Fe, O, il SiO, 45 & 7t 28 fb A K. 8 i 5 o U6 19
Na, O FFEALE] 1. 03 % , HE vk pH by 6. 88,35 5
GB 18599—2001 i T 2 Tl [ B b 7

A3 AT B AR U8 5 A R U 1) XRD 3§ IR 7 B
JE AR Ve B YA R AR (Fe, O)) A1 (SI0,) 12
FETT AT (Nag Al; SiO,, « 2NaOH) \Bi 4k 5 (TiO,) |
— KB A (AIOCOHD) VEH kT (FeO(OH)) , £t
AR VR K AT I+ A% e 2 R 3 O A A AT S e
SR L BT A R £ AH (CaSO, + 0.5H,0)
oA AT S0 AR A B & . 3 R T R 3 O B A
i Sz op 3o A 2 5 R I, 38 o T K R S )
Jei #E— 25 BT B R S

Ji 7 U R Ak A U 1) 4 4 e A T 5 (/] 8
Fias . M8 AT LUt i 2R 6 FURE 2 T RAS 0
NI 0 R B HOTR /N 0K (A |, 28 558 W4 s AR
T JTURE B A 550 A8 AL AN KL TSN R A T B R AR Ak
ARUEFH A T8 2 0 B SR BURE AR & A, HLBURL 3R

X1\, 888

THRELAS 22 L. X 1d W] 7 10 KR iR 5T 2 1 A9 AR T
AR T IE HL A ORE S SR RS AT AR BE SO,
MW+ SO, 5 o5 YR 2 ThT B 100 S 24 A S 3
R e WURL R T BAA 2 1L .

0-Fe,0, *-Si0, A-TiO, E-FeO(OH) p-Al(OH),
®-AlO(OH)  9-Na Al SiO,, + 2NaOH  +-CaSO, * 0.5H,0

4 o0
K
* I*AD [ A
B %, T
I = ED

1 1 1 1 1 1 1 1 1 1 1 1 J
5 10 15 20 25 30 35 40 45 50 55 60 65 70 7
200(°)

B7 FRikSEERER XRD &
Fig. 7 XRD patterns of red mud

and dealkalization red mud

E 8 Rik(a) 5RiEIIRIE (b) B SEM 57
Fig. 8 SEM images of red mud(a)and dealkalization red mud(b)

2.6 REBKERSH
o JBE B 84 2 0 T K SRR T8 5 9 74 0 R A
B i K, B e KR IR 1 5 3 R LU BIR & B U

o WUEHIREHE KRR pHEFEY . BOD,
COD DL K 4 J@ 555 Ye ) & 5 B 45 6 (5 7K i R Ak
BT FEVS YL PR AR UME ) (GB 18486—2001) #7 #fE PR il

o SR G EARMEAT IS B s sk 1 e 2R,
x1 KEBRBREESBKERSH
Table 1 Property analysis of red mud desulfurization mixed seawater [(mg+ L")
630 35 pH* SS BOD COD R ALY R 7] AR ¥
RE K 7.05 35.72 17.51 2.32 KA 2.41 0.01 0.08 0.21
GB 184862001 FR & fH 6~9 200 150 300 0.5 15 1.0 25 8.0
o 351 H B B pEg 7S ELHR 2y ] oK JY 2 p=x ]
TRA WK 0. 041 <0.01 <£0.005  <C0.005 <0.01 <0.01 <0.01 0.026 <0.01
GB 18486—2001 PR = {8 1.5 0.5 1.0 0.5 1.0 0.1 0.05 5.0 1.0




2021 4F55 9 11

A4 g GEHER ) (http://ysyl. bgrimm. cn) e 109 -

1) 25 8 ¥ K VR A T A 791 11 Ot it 2k SR AR 1 iR Ve 4
KA AR S T K B A 92 i O pH R R WK Y
Z M BH B 2 T8 1 F P 2 AR 1 AR 8 T SRR
T T2 5 LA R 2 R i 1 6 %9 24 o . Jon sk 40 5900 Jise A
R HiE 1 2R Ve W A AR B AR

2) HR S Ao A v B3 IR V0 B R A S A
AR UE H Ak A B Cln 3 35 O B D b & A OB AR T8
FETE TR L A B BR Ok, LU0 2 TR RE 2L .

3) SR FH 2% U it K VR JBE A VT L 9 L N YR
L 8.0 Lim® MR N BE 60 CRMEE ST T
AR SR IR F] 99. 62 %6 , R IR B Bl 50K 38 5] 85. 06 %4,
JBR A i A ks B A HE R K

3) IR V6 i K IR A R S5, i 2R 6 pH R
6. 88, fiEfs i £ GB 185992001 T 2 Tk & B
T T+ 2% U8 T 7K U508 VR 5 I 6 T K TR A I R Tl R
GB 184862001 5 7K g 1 &b B AR fEZE K .

(1] AR, BRE MR & REWIB B AR kBT 4

PRtk L) ] AL Tk R ,2015,34(12) : 245-251.
WU C J.LYU W H, MEI Y, et al. Application and
running economic analysis of wet flue gas
desulfurization technology[J]. Chemical Industry and
Engineering Progress,2015,34(12) :245-251.

(2] fRSiBEREZ, B EE 5. S —ixfbikiE g b b

— KR A FEE R ARII] A ESEQREMH D).
2017(4):16-19.
XIE L Q.,ZHANG T A,LV G Z,et al. Treatment of
diaspore Bayer red mud with calcification-carbonation
continuous process| J ]. Nonferrous Metals ( Extractive
Metallurgy) .2017(4) ;16-19.

(3] skA . e —5m, et it . 45, R e BRI AL 25 & 1) T F 53

JE L. fk R £k 38 4% . 2020,39(1) :150-155.
ZHANG L,GAO Y Q, HUANG ] H, et al. Research
progress on resource comprehensive utilization of red
mud[ J . Bulletin of the Chinese Ceramic Society,2020,
39(1):150-155.

(4] 7B 420, 5k I, 45, AR U8 & Bk Bk 138 5t 8l g 2= [T .
A g Im GRS 2017 (1) - 24-27.

NING G S, LI S,ZHANG B, et al. Reduction kinetics
of carbon-bearing pellets of red mud[J]. Nonferrous
Metals(Extractive Metallurgy) .2017(1) ;24-27.

(5] BeAR .25 g K, fLAE 08, S5 o 8 A1 R 4% BF 50 ot

JELT]. B R 2 2£ 42,2017, 37(8) : 2815-2828.

XUE S G,LI X F,KONG X F,et al. Alkaline regulation
of bauxite residue: A comprehensive review [ J]. Acta
Scientiae Circumstantiae,2017,37(8) :2815-2828.

(6] T A& Wik drie 5T )W Bt [T, 07
1 T ,2005,25(6) : 63-65.

YU S Z.MAN R L. Application of red mud in flue gas
desulfurization from thermal power plant[]]. Mining
and Metallurgical Engineering,2005,25(6) :63-65.

(7] il 2R o i, 45 SRR AR IR FHF ol S <00

BABFELT ] AL T o2, 2011 (3 ) 1)+ 344-347,
WEI P,LI H P,JIN S J,et al. Research of alumina red
mud for industrial flue gas desulfurization[ J]. Chemical
Industry and Engineering Progress, 2011 ( S1):
344-347.

(8] Z=siff Wi, 2255 7. 5. Tl A0S o U6 B0 ot
FELT ] BN 23 (T2 D 2013, 34(3) :34-37.
LIHP,JINSJ,LI X P,et al. Study on industrial flue
gas desulfurization (FGD) by alumina red mud [ ] ].
Journal of Zhengzhou University ( Engineering
Science) ,2013,34(3) :34-37.

(9] w05 . %20, BT, 55 FRH AR U8 BLAR 1. 20 1 Nz Y ik
i BFFE )] A 642 I8, 2010,62(3) :153-155.

HUANG F, L1 J Q, ZHAO P Y, et al. Application
foundation study on novel desulfurization process[]].
Nonferrous Metals,2010,62(3) :153-155.

(100 BRSC. 2 &5 45, FH IR IR M SO, K < 1 fg

WL LT 1. Bt N Tolk K 2 2= 4 (A SR B % /D » 2007,
36(4):30-32.
CHEN Y.LI J] Q. HUANG F.et al. The performance
research on absorbing SO, waste gas with Bayer red
mud[J]. Journal of Guizhou University of Technology
(Natural Science Edition),2007,36(4) :30-32.

(1] k. B4 . 458, % UEIRE—B) EE Kk

TR R R A A m N AL ). A A4 s T
#2,2019,9(7) :109-114.
ZHU T,WANG R N,JIN X R,et al. Waste treatment
by waste: Application research of solid waste red mud
for purification of sulphur dioxide from industrial
waste gas[J]. Nonferrous Metals Engineering, 2019,
9(7):109-114.

[12] FEAHA . HRIEZ . R 5 4, 55 FEH R I8 M IR B — 4

R 5 L) 0. AR AL R 22 4l CH AR B2 D) L 2010,
31(7).77-80.
NAN X L.ZHANG T A.WU Y Q.et al. A study on
absorption of low-concentration SO, by Bayer red mud[]].
Journal of Northeastern University (Natural Science) ,
2010,31(7):77-80.

C13] Phifek, BE . TR3EF. AR U8 59 1 I K 76 40 <00



110 -

A 04w GRIEER /) (http://ysyl. bgrimm. cn)

2021 4F55 9 1

[14]

[15]

(16]

(17]

[18]

i g T . BREE A2, 2015(10) : 1958-1960.

SUN X Y,.SHENG Y Q,ZHANG P Q. Application of red
mud and mine wastewater in flue gas desulfurization[ J].
Environmental Chemistry,2015(10):1958-1960.

FOIS E, LALLAT A A, MURA G. Sulfur dioxide
absorption in a bubbling reactor with suspensions of
Bayer red mud[]]. Industrial & Engineering Chemistry
Research,2007,46(21) :6770-6776.

WANG X K,ZHANG Y H,LV F Z,et al. Removal of
alkali in the red mud by SO, and simulated flue gas
under mild conditions[ J]. Environmental Progress &
Sustainable Energy,2015,34(1) .81-87.

TAO L,WU H,WANG ], et al. Removal of SO, from
flue gas using Bayer red mud: Influence factors and
mechanism[ J]. Journal of Central South University,
2019,26(2) :467-478.

KT R 5 B 158 - i WAL V8 K JBE B 5 AR TR R A IR A4 2R
RS R L] L TR, 2016,35(1) : 277-284.
ZHANG Q F,CHEN X P,YU F. A review of seawater
desulphurization technology on ship exhaust treatment[ ] ].
Chemical Industry and Engineering Progress, 2016,
35(1).:277-284.

BEZE K PR AR L 55 R AT K BB AR B9 BF & 5 i
FILT]. Sy B 5 2R, 2010,26 (1) - 36-38.

XUE J,YANG D,CHEN Y L, et al. Development and
application of seawater-FGD technology with self-owned

intellectual property [ J]. Electric Power Environmental

[19]

[20]

[21]

[22]

Protection,2010,26(1) :36-38.

BEIE A 2 WL 2 L 1 K AR 1 7 ) 2 Ml Bl b Y
2 AILT]. BEVR 519 fiE . 2018 (12) . 87-88,

CAI Z M, LI G, LI Y. Application of seawater FGD
process in geothermal power plants in Indonesial J].
Energy and Conservation,2018(12) :87-88.

RIEH S SEA. KB EARTE 1 036 MW
FEAIG FEHLAL B R LC//2013 4F & v Al 55 16 U6k HE
AR, P PR B AL TR 4 25,2013:275-279.
ZHU D Y.GU W,FENG T Y. Application of seawater
desulfurization technology in 1 036 MW ultra supercritical
[ C /2013
Reduction Technology Forum for Power Generation
Enterprises. Xi’ an: China
Engineering,2013:275-279.
PG LG A S VAR 25 T K BB 2o R v 52 i B 4
BORE R DT [T ], 2 TR . 2019,47(2) :9-15.

LU F J, SHEN X Q., SHEN B X, et al. Factors

units Energy Saving and Emission

Society of Electrical

affecting the desulfurization efficiency in the process of
desulphurization of seawater[J]. Chemical Engineering.,
2019,47(2) :9-15.

REAS T RAEEIR KB AR M 3w K R
2] AL T & 2009, 28 (3 1] 2) :272-275.
ZHANG ] W, BIAN ] J, LI C H, et al. Investigation on
influencing factors of seawater desulfurization efficiency[ J .
Chemical

28(8S2) :272-275.

Industry and Engineering Progress, 2009,



	有色金属冶炼2021-09目录.pdf
	有色金属（冶炼）2021-09正文.pdf
	有色金属（冶练）2021-09广告.pdf

