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Fig. 2 Geometric diameter distribution of fly ash particles
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Fig. 4 Particle size distribution and grade removal efficiency
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XoF 4 RN A A A T 25V R SR D0, AR L e R A 1 B K YRR AR A I R KR
LA AT SR A RT3 AT A R4 e e 1 R 3 X6 AR 28 B2 SO, M B 280 3

14 100 100 100
%
~ 190 90} % 490
E 180 e 8o} d % {80
& {70 0 70 F 170
£ le0 S g 60 | % % 160 §
g -sot%,: %50- ,//%_ //,‘ '501§
{ﬂ“&* {a0 & ﬁﬂaiﬂ 40} /{V %g -40%
S 130 B os0f é% // 130
& {20 2 2} '/‘r//l g% {20
= . 110 10} /% %% {10
_ 0 0 4 0
5 3 0 5 3 0
FAR I 82 /°C Rok 1L i g/ °C.
(a) (b) SO,
WV s iyt BRI R 2222 WESPH 1
—a— R AR A R BR AR —e— WESPiBERH —a—  JHIER T2 E I+ WESPAY B RRAICR
9 R4, SO,MREKRE RERMRME
Fig. 9 Mass concentration and removal efficiency of total dust and SO,
PN SEY M|t 3 . 357
(EARTE R, TEME IR A 5% B 1 R TR i
01 20.2% 293%

FEIRE] S °C BF, BRSO, LE A MBRCRIRE T
67.5%, {HIHEROREEIORESR, J32.1 mgm™?,
1A W G A 2P HE R OXUBS: o Sk itk — 25 B IR SO, HE
B, TF S R 2R A R E A AR R Y

SO, i fit i i/ (mg - m™)
&

BEH 2, BB HIFERIEELES CM3C, st
W5 g — 20 HE S 1) SO, HEcHe B, 45 R4 0

0 3 5
B 10 s o B R B 3 51 A 3 °C Fil S °C R, Wi/

SO £ — 2L P8R FE 53531 3% 20.2% F1 29.3% T HAORSO B
£ 10 SO, HERUR B R H i — 2w HEig
3 TMERZSH E3] s BIHERUR B % B i — 25 i HE iR B

Fig. 10 SO, emission concentration and its further emission
BEXT A HLT 600 MW HLAL, B HLJT 1000 MW reduction

BLZH . CHLJ™ 600 MW HILZH FL S A ARAR IR Fa B 2b 4%, FF R I3 B sl il 4 #, 3 A3 H i< S

oo BERDRL T oy BT &5 R ANZE 1 FISR 2 B o A KA 2 D AR AR (<19, Xof IO A9 A0 06 B AR %

RUNE 11 fion, o AW O IRIE BT 2E B (WFGD) S5iRaC bR 28— Rk A &, B iRt



1048

woE T

4%

HUERA A A B, CH OB UH BR A8 S AR BER AR (PCA) LA AT B, C RS AR BESR A% Y %

TR 2 2 °C o

3450 H X AR 2 I SO, MR AR an 18 12 FNEL 13 firm o X F AT, 1B HBR A 25 X 00 42 &

xk1 BESEY ®2 BREMES S
Table 1 Flue gas parameters Table 2 Analysis of coal composition
T HLERAVMW SR/ (m*h ) ARRIREE/C W KM% TRGM% W% R /(KT g )
A 600 2029 810 )51 A 10.1 16.2 0.55 23.9
B 1000 6 025 409 2450 B 7.51 17.81 0.93 17.5
C 600 2 780 666 50~57 C 5.12 15.27 0.80 19.5
A H S
HE e — BN 0 T
O Y R Ry 2 el S R S R P WA \ ——— o
™ nse b A I X A FRA-ATE lisa i ik )
g || ARG ) PR | T ek [ ] e || Bebm| ) W
(a) AHLJ 600 MWAHLZH (b) BHJ 1 000 MWAHLLL
P . hwnws
A , .
e I R e A AR T vl N
s e Qi vl BRdgw | BERER |
(c) CHL,J 600 MWHL4H
11 WRRER AR
Fig. 11 Flue gas treatment technology
~ 25 ~10 ~ 157
‘ Lo ‘
= £ g =
= =) =h
E E7 £ 10
= B s =
¥ ® 4 ¥
1 H 3 1 ST
= = i
=y
WFGD WESP WESP WESP WESP WESP PCA PCA
o maee) Heor) piig | i o mEGe) Haon
(a) AHLJ 7600 MWHLZL (b) BHLJ1 000 MWHLA (c) CHLJ~600 MWHLA]
T P SR A B R
12 HEREMRER
Fig. 12 Test results of smoke concentration
~ S5r ~ 25
g 4} g
on o0
86.1%  E £
70.3% & 1E
= =
2 2
WFGD WESP WESP WESPj# 1 WESPH WESP PCA PCA
O HEOe) e o) PO BEOe) maor)
(a) AHLJ 600 MWAHLZ (b) BHJ 1 000 MWAHLZH (c) CHLJ 600 MWAHLZH

T« T A BRSO B 0%
13 SO, REMRLER

Fig. 13 Test results of SO; concentration



%4 HARR: IRIBHIARTPM, K SO, I BRI fE 1049

SO, MR &L %535~ 63.5% . 70.3%, S5RLiEMGARAMEH, WBRECE 55k 82.1%. 86.1%; Xt T
B ), M H PR AR AR XA 2R K SO, BEBRZLHE M R 72.1% . 71.9%; XFF CH), BN pRAH
XA 2 K SO, B BRRLCR4r5 N 88.3% . 65.1%, SHIZAEHER#F (PCA) MEA M, SRk 92.3% .
90.1%. V3L BRAZ RIS Bl ], 005 H A SCH ARFE A I, B4 & SO, A e i ik
4 g

D) il JF R s = S0, e E IR AR R 35, 45, 55 kV i, IR aHL BR AR X LA )
T B3 2% K 0 M 60.8% . 75.2% . 82.4%, Wt PM, . B Wi 8 50 40 ) K 53.7% . 67.1%. 76.8%, Xif
SO, M BR 5T H 43.4% . 58.6% . 72.7%. M5 HL R AIG N, #5001 B RURL Y 43 20 0 B 80 % 1
AW BT, T RN, 0.1~1 um O A 5 G bR SCRIE T o W 5 B E A T 2
B TEE, SHE I SO, B FRMEREA — BRI TE; BEE A 11 SO, WM T1 &, I8 i 3 X% 4l 4
(14 J58 s P BB ST B T I A, L SO, MR Bk i, 25 5 1 T30 H A 2 ) 161 0 it o %8 38 1) 2 ) L g, AU
e 2 B ST B4 L B iR B B B R, R T R A TR AR s R R TR 2XOR 4R 1 R 1 A R 2
K SO, Wik PERE, R B AT IRFEE N 0 °C 3] 5 °C, HLZEEBABRM 60.8% 42 15 5 83.2%,
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Abstract In order to study the performance of temperature and humidity electric field on PM,, and SO,
removal, the removal rules of PM,, and SO, by wet electrostatic precipitator(WESP) were analyzed
systematically by means of laboratory research, engineering investigation or field measurement, especially for
the influence of high SO, concentration on the performance of WESP and its countermeasures. The experimental
results showed that at the power supply voltages of 35, 45 and 55 kV, the removal efficiencies of total dust,
PM,, and SO, by WESP were 60.8%, 75.2%, 82.4%; 53.7%, 67.1%, 76.8% and 43.4%, 58.6%, 72.7%,
respectively. With the increase of voltage, the grade removal efficiencies for particles within each size interval
also increased significantly, and the most remarkable increase occurred for particles with size of 0.1~1 pm. In
view of the adsorption of soot and tempering effect of SO,, the removal performance of dust and SO, can
promote each other to some extent. However, at too high SO, concentration, a high density space charge around
the discharge electrode line was easy to form, which could lead to the reduction of corona current and dust
removal efficiency. Aiming at high SO, concentration, adopting cooling method could effectively improve the
soot and SO, removal performance of wet electric field. Engineering field measurements indicated that high
removal efficiency of dust and SO, for wet electrostatic precipitator happened no matter it was used alone or
coupled with other related technologies. The dust and SO, removal efficiencies of the wet electrostatic
precipitator were 63.5%~88.3% and 65.1%~71.9%, respectively, and when it was coupled with the wet
desulfurization, the efficiencies could reach 82.1% and 86.1%, respectively, and when it was coupled with the
PCA, the efficiencies could reach 92.3% and 90.1%, respectively. The analysis shows that this study can provide
reference for the wide range and multiple applications of wet electrostatic precipitator.

Keywords coal-fired power plant; wet electrostatic precipitator(WESP); PM, 5; SO,
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