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Abstract ; Since the 1nt10duct10n of ultra-low anlSSlOn% the characteristics of partic ulate matter (PM) emissions from coal-fired power

=

plants have changed.* We quantitatively evaluate, the emission characteristics of each component in PMsand the impact of purification
equlpment by analyzing three ultra-low emission unitsiof coal ﬁre_d- power plants ( FP1, , and FP3). A DGI was used to sample
parti¢les fiom the wet ﬂue gas desulfurization (WFGD) anit” and wet electrostatic prec 1p1tat0r (WESP) inlet and outlet, which were
then analyzed by various methods. The results showed that the mass concentrations of PM,, PM,,, and PM,, discharged from the
outlets ‘of the three units were 0. 25-0. 38, 0. 31-0. 42, and 0. 42-0. 57 mg-m ~* | respectively, and that the mass concentration of PM,,
discharged under the two kinds of units was equivalent. However, there were differences in the particle size distribution and
composition of the particles. In comparison to the FP1 and FP2 units, the PM, ./PM,j ratio of the FP3 unit was the highest. A possible
reason for this is that the unit was equipped with a WESP, which can better remove particle sizes of 2.5 pm or more. The total
concentrations of water-soluble ions in PM, , discharged from the FP2 and FP3 units were 0. 20 and 0. 06 mg-m ™, respectively. The
water-soluble ions emitted from the FP2 unit were mainly Ca’* and SO}~ , whereas those mainly emitted from the FP3 unit were NH,’
and SO;”. Analysis of the PM from the WFGD import and export of the FP2 unit showed that the WFGD process increased the water-
soluble ion discharge by entraining the desulfurization slurry containing limestone and gypsum. Addition of a WESP after WFGD can
effectively remove PM,  and PM, particles and reduce the influence of water-soluble ions on the atmospheric environment.

Key words: coal-fired power plant; ultra-low emissions; wet electrostatic precipitators; fine particulate matter; water-soluble ions;

micromorphology analysis

Ak, REZTE RN, WA ERKEN 13223-2011) , XWPRASE R b B M 2 L — SR AR LA
PEE AR KRG ’“ﬂl%ﬂ‘]ﬁﬁﬂ?ﬁl Hzss K, AW 1) o ke B HE il B PR 2 S 30, 100 #1100
PM, o2 H A3 E 2R 05 44, ok & mg-m R T IR ES Y HE AR U 4 K 2R
Tl A 7= B — R HE R DA S RS T5 B W B — ki PRIERR ) HEAT TR . A RN BR 4 Y e . B
A6, rp R RE R 2R K 7E BE TR 2% R A & H 25 M IR IMEER ) 2014 429 A EHE K hZE
Bl ik 61. 8%, il 50% WM Tk ke —————— ‘

) R TR RERI S PMORL U PM RTIE  BRE. W I Tt (oS 1e1 417761901 s 151014
(S0, FINO,) Y EARIFZ — 1 AR g, Eﬁ%ﬁiiﬂi‘i“ﬂf R o ST,
15 B HERGA B R 8. B R IAREF 2011 4 7 HLTR TG e SRS W AT, B-mail : wif2017 @ mail.

uste. edu. cn

H Zi‘ %ﬁ T << J( EE Jo j( /_:L Y? g% % :HF ﬁi 7,:/]4‘ {E>> ( GB # MEMEH , E-mail ; zhurb@ uste. edu. cn



14 TR AR HER SO SR R | A OR M HE AR 99

7 CHELT AR CHE T 9 5 s AT B TR (2014-
2020 4F) ) Bk HARHE T BOE 325 R
AAARER AR E A HE RO BT R R BERE AR 10 | 35
150 mg-m 7 AR HE Rk B SRR TR AR
IEARHERL , BER e 2k B0 B RS A —Fh LT
SR ARG PR, FR B4 3 S e P M1k
W% E (SCR) |, T HH R A (ESP) | ML H
SRR AL B (WFGD) A = e 5 2 %%(WESP)
IR F B SRR T WESP, R 2R
FRHERL ; 55 PP 5 Y Wb [l 3 3L &ﬂtﬁ%%%
FEATHE SCR, MR HLBRAER , UHRIBR A AR | %
Fo A I 24 T2 B3 o A P PR A R ARG e fxﬁz
Wi 55 e B4 S LA (0 B[R] SR 2R 8 07, R B 2R
FrRHERCRY H .

T S it R AR HE TGS S BN KR o T S
TR A HE T v B ) R PR A, — SRR Lok
TR A XA o R R Uk
4 ORI R P RE P T KBRS, B0
A0 T BT R 660 MW AR HE i & B HL 4L

SCR. ESP, WFGD' HIWESP ik I E’J%ﬁﬁ%ﬁm&;

T, 45 S 2 W1SOR %ﬂ WFGD 2 3 il PMy ﬁﬁaﬁz
WESP o PMPM L, o PM, ;34 A7 ik
. ES??”%“ EﬁnT%kﬁ%Fﬁﬁi%ﬂﬁFﬁﬁlE’J M,

HOK e I HOREAE , R B Ry b e {;MU?EF%

mﬂm¢mﬁ$%%UCfﬂmW BoEF i
SZRTRAZS S 7K VAP B Tk KA T E’K
P TR PRI 4 AERAE L T SR H RS B HE R
PEAT TR ST, S5 R 4 ST IR BB R N
72.89% ~96. 05%, K TR F-HE I &N 2. 24 ~ 156. 65
kg. Cordoba > #F5¢ T WFGD 1 FEH % 4 1) - Z 4 B
b2 B2 RPN SCR Hr kit () ad F A NH, 358438k
FCD WA B AR I , A28 SRk A B 4 7E S0k
B KS, TTSEINRI K PM,, s HE R 18] B
AR ORI R 43 A A2 P R
o w7 W E RIS RS RO e o - W0 7 N i 2t
B X RURLA) ) I B R B — 15 QL T R T, D
A X AN [R] ZE BUHLLH A0 ) v 4% 20 43 1A 2 TE AT I
SBR[ AR 2 6 52 . A Gl DG it

il MBS T @R . SR B X LB P (Y
Dl T AN FPRAS PMAY AL A2 B, S B PIAT T P Rl
it T2 AL HER A Uk 2% 4 3 B HERCRFAE,
IR T AN RIS A R URL I ) 52 1, LAY R
EHER A B #E— 2D AR BT B, LS IR TS
QPRI IT R S BRI TT e 2%

1 MR

1.1 WF5Extg

VERULBIAE 3 BB G SRR K B LA (FPT
FP2 il FP3) fE M WF 52 %t 42, FP1 2 1000MW AL4H ,
FP2 5 660MW HLZH, FP3 Jy 1000MW HLZH. FP1 A1
FP2 AR CHER s ALAL, Mg B 4 £ A
SCR(3 JZ2HEALH]) | ESP( 435I X E 5 HL IR E
4 1037 M BB R R — Ak WFGD (1 35 &4t
&, 6 ZUHKE, 2 BEERR +1 ZEAMER),
FP3 o ) 2.5 S8 e oL 4L, A4 SCR
(3 R (RSP 4 did7) | Rk W,FCD(EE
6 2N /%F‘ 2 }:‘Eﬁf +1 Fﬁﬁt%%%ﬁ‘)éﬁﬂ
WESPOUE 1 tt5) R B, 3 6 HL41H 2 75%
SUFIZAT AR SO AT 1 R FPL L P2 B
£ WFGD i | I Ab SR FE, FP3 HLALTE WFGD, ik
I WESP;H D(ﬁL?K%’Eénn(WFCD il WESP z[;%
BHEAL) T%ﬂi JHRB 3 ASEATRE.

Mz

TUA A FPL HLALRFE S Hisk o FP2 HLALRAR AT,
=S R FP3 HLARAE &
B1 RERGETE
Fig. 1 Sampling sites

BHL AR R R B e L TEAE i XA 0%
WRBRA AR K 5353 T a2 1 s | SRR Rl AL 2H B9

RV P BRIEREE ST TR BAE 3 AR BARHE SPGB AE L W i A HE T SO, T NO, HETK
T i R AR ) PV B RN S 0 A B el A At L M 2 e g 2 .
®1 BRIRRS S
Table 1 ~ Ash analysis of coal

ML Na, 0/ % MgO/ % Al,05/% Si0,/% S05/% K,0/% Ca0/% TiO, /% Fe, 05/%

FP1 0.26 0.14 10. 65 21.43 1.57 0.63 2.25 8.70 2.17

FP2 0.09 0.29 18.76 22.77 0.36 0. 46 5.37 1.25 3.56

FP3 0.02 0.13 13.80 25.35 0.35 0.76 1.78 0.98 2.99
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Table 2 Parameters of three coal-fired units
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