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FRIPERE B HCS2 MR, Sk S S i 4 DAy A 70 1 FH
BB AR G TS %

1 BRWRERGE 3R WA £ R H

=N RN A YR W 2 b X = - WS AP
Jer HETRCR v R AR~ 2N R < CaCl, 2y 95 ~ 115
¢/L.,NaCl 2}y 50 ~51 g/L,NH, 5 0.006 ~0.03 ¢/L,
CaCO;H 6~15 g/1.,Ca0 Ky 2~5 ¢/1.,CaSO, g 3~5
/L, Mg (OH), 4y 3~10 ¢/L,Si0, }y 1 ~5 ¢/L,
(Fe,0,+AL05) N 1~3 g/Lo il ek B Jis 38 s 70
ML S, 1531 5 [ 5. 2 50% 1 15 s g U, b it
WA %853 A CaCO,4 CaO Fl Mg(OH), ,{H CI” &
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LR , X A 10 e AT AL BRI, A
T, S ER PRI 10%,C1 & 5% 10 /L L)
T, AT ER T AR . R R RE A B Y
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Table 1 Comparison of the properties between
slurries of alkaline residue and limestone

28 ARAHKW BB

CaCO, &/ % 89.0~89.4 24~65.7
MgCO; &4/ % 6.4~6.6 4.3~6.2"
CaS0, -2H,0 /% 25.9~65.9
Cl /% 0.049 ~0.067
pH & 12.80~12.87 12.80~12.83
BRI dsy/ pum 7.46~8.23 8.01~8.44

o+ R W Ty Me(OH) , 27t
2 HEIERER

HLT™ 1 000 MW 8 1 SRR ARERIL 4 00 <R e
BB S EON A KA BB, RRE B
Fr USRI, S, = 1.2%) B AR SCR AT 95.6%,
A S SO, & B AEARMERS L T 4 3 099 mg/m’
(T3,6%0,) , Z Wi s $ ket J5 LA SO, HE ik B
ARKF 35 mg/m* ChRfERE BT ) AR HLHE BCbR v
bR SRR SR BRI SR I A R, 2 5 2
SRR, L R IE 3 2 OO S K (absorber
feed tank ,AFT) 5 2 |2,

Bigl) 3 3 A AT RN T, A BRI SR
B3 (B CaCl, 1 NaCl) Fybpr J5 15 2)idE A H ) 1Bk
TR 118 0 A 7 7 i —— B . A B
AT CaCO, , CaO Mg (OH) , 55 A7 24 B A 1
a5, AN BN T A A 70, ik T, B AE A
LT 2 5 1 000 MW BRIGEHLZL M a2 B 2 FH rd ik
WA IR G HEE AR RS

TR, TS S I A T IO R R % AR AR
WAL AT 28 G0 1 A0 A0 S A , TRl st 43 1k D5 IR
AR, Bl R A MRS E R 5, LUA
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KEEHAFT 35) 4 AR SBER -

WIETE 4 H 16 H 9:00 2 17 H 9:00 43K
FHBRE G , HLE 17 far Ry 535 ~872 MW, i 2he A
FIAHA SO, ARFHE A 1 100~1 860 mg/m* | ELA L,
F 1, a7 B OE SR Y pH R R R - K3
4.6~5.8,AFT 15 5.8~6.4, Wiillg5 R0, BARRCR
4 97.93%~99.48% , WLIE 2, B A7 KA AT A%

AMIET 95.6% 1Y B it 225K 5 B fiLJa 44 <G SO, 14
PR EE g 6.15 ~26.64 mg/m” 3l & AR HE i 42 ) 2
R B IIR] A HORE 7 M 45 SR R B, WSO A
M pH{E R 6.12,C17 & £ 13 000 mg/L, sE8 T a2t
SEIBATI F AR PRI e i 2 9RO A 5 1 A2 M S
JBiiR AR GEas A THERE JBEBRACR HEHOR B R ESR
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Fig.1 Variations of unit load and SO,
concentration in the inlet flue gas
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Fig.2 Variations of desulphurization efficiency
and absorber slurry pH value
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Table 2 Comparison of the main properties between
alkaline residue and limestone and their slurries

TiH Wit AR ik
SRR/ wm 1570 11.58 USRS 1
o pH i 12.82  12.84 BUSRSE H1
W/ (kgem™)  1120.0 1066.1  BUEUHEPHH
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Table 3 Comparison of operation data from alkaline
residue and limestone desulfurization

a0 4140 44150 4160
(13.00) (20.00) (05.00)
ML fu g/ MW 752 756 766
ii i(;?fgf: 1378 1238 1319
ii‘fzﬁl: :ﬁ;zfj: 24.88 12.75 5.49
IR % 98.14 98.94 99.40
SR 3 3 3
Kt pH {H 5.6 5.5 5.2
AFT 3% pH {8 6.15 6.40 6.12
WHERS 152555 152555 153555
iRl ARA i B
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x4 BB 2 EEUREITEE
Table 4 Operation data of alkaline residue
desulfurization with two-layer spraying

S 4416 H 4H17H
' (08:40~13.35) (06:18~16.24)
BB R/ MW 545~658 562~845
RS SO, AR TR
E B Mf 1264~1 477 886~ 1 395
W/ (mgem™)
I SO, AR
‘%kli Zﬁff 20.91~26.64 10.93~19.52
W/ (mg-m™)
BERRCR % 97.93~98.38 98.21~98.78
SRk 24 2 2
ot pH {H 5.33~5.62 5.00~5.95
AFT ¥ pH {f 6.12~6.65 6.13~6.78
TSR 54 3555 359545
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Table 5 Relationship between increased discharge of
waste water and CI™ content in alkaline residue slurry

BT 20%  BRIESGR SOENIEK Sk

TS ERMRE, Gl ER/ Cl™ &/ Heit/
(t-h™") (g-L™) (g:L™) (t-h™h)

1 115 3 20 13.80
2 115 6 20 27.56
3 115 10 20 46.00
4 115 15 20 69.00
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P IR 1) 2% 1 TG 7 15 31 AR by I8 At 700 X
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(4) J FEREAR B SE n, Beis 2R
BnE , R R A B, X A R



211 FOCH -1 000 MW RAEA e HLAH B At i e 5

TSR0 JE AL, X R G ) S A R
47 BRI RN

BTS2 AR A A Ry R SR AL 8 T P 1 S i)
PRBLAE LA J5 T -

(1) B — ARG o8 o I s 5 15 A
VL IR TS s A7 R 26 R 48, BRI K K &R
G5 G T B T O

(2) WD BB 2 o B AR Sy — i Tl [
TRIE 4, AR IR 700 L A X F 0 KA By 7 A0 4 T
T LA B R AR, B AF Rl T 29 s 3 3% 29 25%

(3) W/ BB 7R S0 ) L RE o Rk v I A A5 3
15, AT RASCIAE — 5 B faf Al — 8 SR S B A5 T K
B> 1 SRS 1T, NI R ke, L
ARYGRLS K B, 4538 1 548 26 38 v] 9 /b 38 47 LR
126 A, X RIS AT H) #6201 100 kW5 [ ), RS FH )
/02 150 Pa, i/ RALT) %2 1700 kW, 24545
iz 111 000 h 1455, ATy /b i AEZ) 280 J7 kW -h,

(4) ¥EINRGEKFE. AT B2 20% (1) i
Fgrh CI & =45 HI7E 6 ¢/L LIR , R GE3 Nk #E
RS BT i 2R 298 16 0 1) JBE B 1 K HE s, 24 1 i
AR RERIE K B 2 fi5 o BRI, — P2 SR ik s {48 1
AL X I 38 Ao Y R I S T A 3 S A N R
FrIBHRAE

5 i

B o T oMb ) e A A R S —— T
P LA A A v T K S B R 0 I A R R AT
NEFH L 7E 1000 MW I SRR BEAL2H 1k 2] e A1K HE
AR HER AR 2R 48 b 64T T I A B o8 e B A
JRAT B R Tl AR5, 5615 5 A KA AR 1 e
A, R 7 G A ) e S HL R e AT T F 5 AN PE
o, EEGBT

(1) BB RE L T4 KA o FEPA TR
HEBCEE T (B SO, <35 mg/m*) , B A 42 = 24
1%, HLA 7 far AH 3T L B 4 < SO, &% & 7E 1 300
mg/m’ I}, AR 20T ik 99% LA 1. e E T i
PSR pH S AN SC B SEVE I Y pH (E R 3E . 7ML
20 17 frf 886 MW, JELAH/S, SO, &4 2 000 mg/m’ | Jfij 1
WOES W pH B 5.16 IF, 5 R AT RE AR 457 78
99% LA L, IR MR P e R M A D0 A K o

(2) Bits 1 oy FH T 4 v WA 48 4 1 SR 3 M AR
U, ML AT 664 ~ 737 MW, J 4 < Hr SO,
FrN 1 147~1 395 mg/m® WIS (RS pH {H Ky
5.0~5.9,AFT 44 6.1 ~6.8, B Hi 3% K 98.20 ~
98.96% , K5 2 GIHH BT,

(3) WA LA B CaSO, -2H,0,CaCO; 5 i
SRR T A A A o A IR DAY rh Yk
REGEHI R IR HERC il s (4 CL 35 4 S84 e, m]
PRRE AT B CL 5 P2 ) 5 4% 1 7K EL2 B
BAE KRR

(4) N A KA B D AR R, e T
FEEA RO 1 o FDGS g BB 10 S5 A #, mT A
LG R NEZS) U TR R D/ A =l A A - i<t I A il
FE, ATLASBLLABRNG IR , BA AR PR
S E 3k
(1] ALIS, VP, A g, 45 g 2 5 R R B [T ] /LT

W51 ,2017(6) :73-76.

ZHAO Libing, XU Bo,LI Guofeng,et al. Development status in
comprehensive utilization of alkaline residues [ J ]. Chemical
Minerals and Processing,2017(6) :73-76.

(2] #8353, /NI, SRR A v 76 TR A 35 v i 7 IR 43
[J]. (e Tw$5hnT,2019(6) :52-56.

SHAO Yong, LIU Xiaoli, ZHU Jinjun. Analysis on application
status of alkaline residue in engineering construction[ J]. Che-
mical Minerals and Processing,2019(6) :52-56.

(3] BUKHE, EFRE, Jr . FIRAE NI BE L6 2 58 e 700 ) w]
AFHEOFSE LT ], P E AL TR A4 ,2009,29(S1) 1 161-163.
LIAO Yongjin, WANG Yujia, FANG Jian. Feasibility research of
white mud in wet flue gas desulfurization system[J]. Proceed-
ings of the CSEE,2009,29(S1) :161-163.

(4] R, EAAR 5 L. L JerE a0 i a4 8 %5 IR
ERILT]. B IL T, 2015(1) : 10-16.

SONG Xiaoxu, WANG Guichun, HU Shanying. Resource utiliza-
tion of desulfurization gypsum from white mud as sorbent[ J].
Modern Salt and Chemical Industry,2015(1) ;10-16.

[S] £, R0, Y%, 5. BTN T TR L R R <
P AR S LT ] ) ARHL g, 2018,31(5) <21-27.
WANG Xuan, MENG Dongdong, YANG Tao, et al. Reaction
characteristic of Soda residue used in WFGD in coal-fired power
plants[ J]. Guangdong Electric Power,2018,31(5) :21-27.

[6] i, A, PR T, 55 Ehie R BLaR i B 58 5 B
[J]. BAERALT,2015(2) :6-9.

HAN Feng, CUI Yaoxing, CHEN Liuping, et al. Study and appli-
cation of salt mud for wet desulphurization[ J]. Modern Salt and
Chemical Industry,2015(2) :6-9.

(7] S EL5, 3G, B BR. B8 B2 7 70 1 125 0 A BE g o 104 1z

SB[, AT, 2011,39(10) £ 168-170.
ZHANG Yujuan,ZHANG Shaoxun,LUO Yue. Example of Alkali
residue of soda plants applied in wet-flue gas desulfurization
[J]. Guangdong Chemical Engineering, 2011, 39 (10): 168-
170.

[8] DAY 2 W B v T T Fe T b M =UBeai [T ] sl ol
2015(2) :20-22.

LUO Liancun. Ammonia alkaline residue applied for flue gas
desulfurization of the boiler of our plant[ J]. Soda Industry,2015
(2):20-22.



2 HEHEAR 212

(9] 2. FTRIBHEAN B AR AL A R RE 1], 2668 T
JM,2015(5) . 3-8.
MOU Haowen. Application of white mud wet flue gas desulfu-
rization in Jingshen company[J]. Soda Industry,2015(5) ;3-8.
[10] B L, BUK . 00 55 1 % 5 ) 76 0 B AR 2 e 1 iz A
WEFELT]. b L TR 4% , 2011, 31(S1) :235-238.
YANG Qingshan, LIAO Yongjin. Application research of calci-
um-based waste of soda ash production in flue gas desulfuriza-
tion system [ J]. Proceedings of the CSEE, 2011,31(S1):
235-238.
[11] HONG Rongkun, GAO Wei, HU Pingfan, et al. Experimental
study on wet desulphurization system of large-scale thermal
power plant with ammonia soda solid waste (white mud) [ J].
Advanced Material Research,2012(343-344) .227-234.
PP ETRBEE, 2 B R XS P T A
FERIZ BT o [T]. e J7,2019,52(1) - 110-117.
LI Bo, WANG Weiliang, YAO Xuan,et al. Study on the effects

of emission reduction in coal-fired power industry on China’s

—
—_
[\

[

air pollutant emission control [ J]. Electric Power, 2019, 52
(1):110-117.

[13] 2R, et JE R RME T SO, ARCHT AR HE I L BT 42
AL TH LT ,2016,35(1) :92-94.
LI Gang,JIANG Yanhua. Wet desulphurization technology sui-
table for new SO, emission standard in coal-fired power plants
94.]. Jiangsu Electrical Engineering,2016,35(1) :92-

[14] ARIKEE. b A IRTEm B A S P RZEaFIRLT]. 7
HH 17,2016,39(2) . 72-74.

LIN Gengfeng. Brief analysis of integrated utilization of white

mud in flue gas desulfurization system[ J]. Guangxi Electric
Power,2016,39(2) .72-74.

[15] BRAR. H BT R AR A R G AR 2 [ 1]
VLA LT R, 2016,35(1) :92-94.
WU Jiyuan. Influence of slurry quality and performance on
desulfurization efficiency of wet FGD system[ J]. Jiangsu Elec-
trical Engineering,2016,35(1) :92-94.

[16] ELXUML, A4k, 1k 4, 45, FIRBLAR IR 5 A1 8 JAL A
MT]. fb kR ,2016,35(S2) :381-388.
MA Shuangchen, HUA Jizhou, GOU Faquan, et al. Physical
and chemical properties white mud desulphurization slurry and
gypsum [ J]. Chemical Industry and Engineering Progress,
2016,35(S2) :381-388.

[17] BEPGER. A KA -1 B M s IO B /K R T i R AT [T ).
[l H, 47,2020,53(8) - 139-144.
JIA Xibu. In-depth analysis on wastewater discharge of wet

limestone-gypsum FGD[ J]. Electric Power,2020,53(8) :139-

FIAR(1967) , 5, &1, WP LRI, )\
F AL B T E B BORHGE BT AR
TAF (E-mail ; xhsj@ xhepc.xina.net) ,

I

Experimental investigation on alkaline residue desulfurization of

a1l 000 MW coal-fired electricity generation unit
DONG Wenwei
(Jiangsu Xinhai Power Generation Co.,Ltd.,Lianyungang 222023, China)

Abstract ; Alkaline residue is an industrial solid waste and pollutant from the process of soda production by ammonia alkali

method. Developing its high-value utilizations is of significant economic and environmental benefits. Aimed at developing the

application of alkaline residue as the sorbent for wet flue gas desulfurization in coal-fired power plants,the first ever industrial

experiment of using the alkaline residue to substitute limestone was carried out on the flue gas desulfurization system of a

1 000 MW coal-fired electricity generation unit designed with a limestone-gypsum wet flue gas desulfurization process. Based on

systematical comparison with limestone desulfurization, the performance as well as influences of the alkaline residue for

desulfurization was investigated and evaluated. The experiment proves that the alkaline residue is capable to completely replace

limestone in the wet flue gas desulfurization system of large-scale coal-fired power unit. Desulfurization of alkaline residue can

improve efficiency of flue gas desulfurization and achieve ultra low emission,and has little influence on the quality of by-product

gypsum. Alkaline residue replacing limestone as the sorbent can ensure the reliable supply of the sorbent and has the advantages

of lower price and electricity consumption and higher flexibility for higher sulfur coals and can achieve good economic benefits.

It also achieves using a waste to control pollution and therefore provides significant environmental benefits.

Keywords : coal-fired power generation unit; wet flue gas desulfurization ; desulfurization sorbent; alkaline residue; solid was-

te utilization
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