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Removal properties and migration patterns of mercury in coal-fired power plant
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Abstract : In order to study the characteristics of mercury distribution and migration, EPA OHM method was used to determine the Hg con-

centrations in flue gases emitted from two typical pulverized coal—fired boilers. Then the effect of major flue gas purification systems on Hg

emission was clarified. Experimental results indicate that Hg will be catalytic oxidation into Hg*" in SCR system that promotes the mercury

be absorbed by fly ash and desulfurization slurry in WFGD system. ESP system and WEFGD system plays the leading role foe mercury re-

moval which the total removal efficiency reach more than 60% and WESP system has only limited removal effect. Ash content of coal parti-

cles can affect the ratio of granular mercury between the gaseous mercury. The absorption of Hg** will be inhibition by SO, , caused Hg’

emissions again,which affects mercury removal efficiency of WFGD system. In addition, most of the Hg is transferred into desulfurization

gypsum and fly ash,and smaller particle size of fly ash has the stronger adsorption ability to mercury,while the enrichment ability of bottom

slag is limited.
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1.1 BERPERSENIZIE

TEHCRTRLKHL T A (B 5 ML AUk B 4 i AT
SRHEOM L 5 43 H1 (T80 A B) . A %7 600 MW
I FALLH , B A Ry — 0[] R AR | B B P 4
P T 2SR TT AL B, DU A DD el BA B . A P e 4
SHE R GE PRI B & T P A 1 30 15t 30 A 2
' (selective catalytic reduction, SCR) | it H [ 20 %%
(electro static precipitation, ESP ) | 1 % i A% %% &
(wet flue gas desulfurization, WFGD ) F132 = H B 4
#% (wet electro static precipitation, WESP ) ; B /" 24
600 MW il FARIRE 25 ¥ ke A LA, B9 0 i dis
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PP SR B FR e b [ AR AR RIE T SCRVESP
WFGD Fil WESP R4,
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Fig. 1 Points of field sampling layout
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KH K E EPA #fE 77 ff H ) OHM A5 #E J7 ¥
(ASTM D 6784—02) #EATHHTH R ERFE WK E | TH
s b 7 AR P 95 ) APEX /A 7 R HER KL
ARG, RIS B Ty 24T A0 R A0S
TIBURLAR SR (Hg ™) VSMHITT R (Hg”) A< AH 4
fEoR (Hg™) o SRR ZR G0 IR 45 ol BURE | BURE 4
RAEFFTE 120 °C, He'™ HH A I 14 7 9% 8 4l 4K,
He* H1 3 A 1 mol/L KCI ¥ ¥ 1149 W Wit i 2
Hg' i 1 M3H 5% HNO, +10% H,0, fil 3 34
4% KMnO,+10% H, SO, ¥ W 1) W ORI 4E | i )5
JEAT R A RSO O S A K 437 OHM
BRI T 1 MR AR 2 TR BRURE AR TSR 285 40 1 i ik
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Fig.2 OHM method for mercury sampling system diagram
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SRAEAL B FE SR B LUMEX 23 A) A4 7= 1Y

RA-915M BRI ACEE PYRO-915 M4 B 41
Mo B, Hor J <m0k 25 Hg ™ Al ESP #3775 K
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AW 5 43T, bt RN A B e BT 5 S S DU
FE . RARAS BRI ARRE i AR R 7K 75 48 1 A 43
UIRIEAPANG: X iE iRl
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2.1 HmOWmER
2.1.1 M
TRIGR I 2 LRI A I R A B 45 SR L3 1,
2 IR K 4y N 17.19% F1 28.51% , Wi 4%
0.52% F1 1.26% , 5K Jit it 43 80 °h 76.33 Fl 135.72
e/ g, NIRRT oK T i 42 R 3
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2.1.2 [FE@RFEGFREE
T A FI B HR A5 [ ARE 5 A oK B 5 e A B

F1 BENTILSHMTESHT
Table 1 Proximate and ultimate analysis of coal samples
-~ Tk 53 #1/ % Qur e’ TLE T
RS
M, A, Vi, Fc, (MJ - kg™) S,/ % V% Hg,/(pg-g™)
A 13.01 17. 19 23.69 46. 11 22.89 0.52 0.02 76.33
B 8.40 28.51 14.71 48.38 20. 56 1.26 0.03 135.72
*2 BElffFERBPRRERE
Table 2 Hg concentration of the solid sample
BRI/ (ng - kg™")
T
H i Fay/ —HIIK ZHIK ZHK DY 37 K A

A 80.33 6. 63 153. 64 112.49 118.38 139.71 174. 33 869. 32

B 145.72 10. 21 118. 85 133.31 140. 39 159. 58 195. 44 1 065. 84

H15 2 AT, b v i 10w B RE ) s, 2 R T 5.

“| mm Hg» [JHg CIHy

PR Bt bR S B AUA 6.63.10. 21 we/kg, 2 BAME
H SR AE P R R R A P L A A S
SR M IKINX SR AR 38 1 = 426 1, HVOH
YRS O RE SR T B W ik 8 TR = b, TR R 2
P, A i A B R AR A 2 | L 3 T R, %o
SR B FHRE RO AN, A R A R AR
e 25 R R A KA & R IT R A8
SRR EE A EA AL —, 2 FP AN AR A
HH IR I S5 v B 4 ) Ol 153. 64 118,85 wg/kg, i
T A B Th oK 1 JoT VR BE 3 53] i 3k 869. 321 065. 84
pg/kgo

2.1.3 kAR RIKE

TEZFEH , WFGD T. 2. /K Fll WESP 45 /K v
RAGIN B R AELE ;T WESP 2 7K W2 S A8 1 e
F&P0, I TEAME, DA AG I T A e 0 14 O A P
JK SR B TRy 0. 22 pe/L; T B i A%
KRB BTN 0. 28 pg/L,

2.2 WHESHRREREED

AYHIER T 2 BT S ANIRIE S B PR
FIEASRREWE, Tl A B WA PRS&
MR ZE R 3 fios
2.2.1 SCR 24 W%

HE 3 &, 2 B 0T WA ORIE RS o fi 5
—3, T A F SCR A4k He 1 Hg™ {3 % &3t
$780.93% , i T 1.0 B AY 71.59% ; He'™ 1y % A
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Fig. 3  Effect of flue gas pollutant treatment facilities on Hg
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T 12.62% F143.30% , 1 e 7R i A8 b AN K, U BH
Iy He B4 LT Hg® A Hg'™ o BFSTUE S, WAl At
LT XS AR 25 7E SCR R4,
MM He 25t V,0,-WO,/Ti0, #EAk 5 2 i
WD R ZE AT HCL K 0, B S T A RE
e, He' s Ak 8 Ak i He™  fiff He™ (9 &
N, RSB T He™ AW B PEAR B 25 5 B KK
W, PR He ™ 38 m

2.2.2 ESP Z4m¥mH

ESP S HHAH SR U JEE 52 ) 2 B B TOORT
IR R WG BRFE LA B B3 242 3 6 6O B4 43 B L s , FRLBR
R AR AE BRI A Y [R] BPRE R ASrP oR ERR . FR T R ER
DAFHIBR A RCRAR i (—MTE 99.5% L) B, PRI,
HXF R ZBREOR I R L BSP MR
SR i E B AR, OHIML SRR 5 28 B8 f) RO
rh SR A 1 R SR e ESP S I e R SR 40y 4511
A 0,5 IR B He™ Rp2epl COR W BfH % A8 1 Heg ™
IR R A BRI AR He™ Wk B A AN IR R B R A1
PR 25 DU B8 L R 2 28 R IR R 20% ~40%
2.2.3 WFGD 241 %

2t WFGD R 48,2 A 00T M8 Hg™ il
He’ Mk EE YA AR, T00 A He™ 25bk
KN 85.75% , Hg" ZiBRA N 12.43% ; T4 B rf
He™ L% N 75.03% ,Hg" HBRE N 5.81% , %W
WFGD R 4%t He™ A i bR SR B i &

AR, T00 B FIORBEBRESCRALT T A, HZ 9
WA T A v WFGD A H S SO, i i
JEo41 100 mg/m’ , T4 B # WFGD A 14 SO,
Fit v B2y 2 620 mg/m’, MR SCHR [ 14 ] WA,
He™ I BERR A2 B A SO, i B2 38 i IR
KN SO, I Tk 4B LAY SO Fil HSO; AE IR I 4 i
BRI ) He™ |, 1 B He” 19 FB HE B, FR AR T
WFGD iR %05, 1 ¥ W Hh A iU SO3™ il HSO;
W PE 2B Y SO, A R e
2.2.4 WESP 2% %

WESP 2 GeXR S SR v B 1 52 i) 32 B2 3R 30y
X TR TR I 43 B MO8 L B AR v e 7 % SR i 455
o MK 3 A, WESP Xt He* A7 —E EBRHR, i %
He' LR /N, 5 WESP R4 5, M h He™*
1L 0.23 ~0.31 pg/m’, Hg® 1L 2.83 ~ 3.96
pg/m’, T2t ESP fl WEGD 4b B 226 K34
JHZRFN He [ B, #E A WESP 2 48 B M0 45 iy

T A3 WA I VRRT 20 /A 2 A B Wi B SR B 8 42 i T A
RZS, H WESP F 88 vl e 7K i AN K, 605 it 8
) He™ W I RE A BR, B It WESP RGNS H He
PR BCR A TR

2.3 RHMITHBME

R A T2 B PRI R R A7 S SOk,
K AE S i PR R T VR b ok L
A AR, RA WD oK & A i
R GRS A3 I A R B R L R
VR 58 A £ 3510 79 T, 355 43 Hg® e A Ak S Ak
He™ I CRBE & He'™ L SRIE, CIR MR
TR ek R A g Bof I A0 2 M 5%, e ¢ 5 B TE R I K
W, FA TR BEMR S A NE R RS, &
i WFGD &4, KFR4r Hg™ M/ He® Wk 4 A7
BHEW AT BRI Bl AR <A WESP R 45, b J5
AR HEA RS,

2 b APBERCOR T 209% ~40% BREET K
WAL JF B ESP A RUBER ;20% ~ 35% 1 K B
WEGD A RUBLER 5 X ok 5 B2 3= 224 HI A /& ESP #1
WEGD R4, KBRABUCR AT 60% LU 1, 1 SCR &40
rr L) B R IR 0 He ) He™ 51k, IR
WRERBUE e He" 17 He™ W61k, TLig Xt €K
P4 I B 3 2 e R YR 1) W AL R A AR 2RV T, AT A
RRIRARAE SR W HETC 7 WESP St 08 A< H 7R Je B
AEJIA R,

B HERCI A R ATE A L He' A 3, 24
R TR E 1 92% PR BRI W T 0 SR 4 il F
ST E N %8 He” ) He™ Mk AR, b4k, 2
A THCT SR HE AR BEAE YK T 24 11 GB 13223—
2011 KL RS Y Wy HE bR ) T SR HE B RR 1B
30 |.1,g/m3O

3 & it

1) MRS RO MR BE % T 35 i) 3 ok oK 5
AR Z AN A 3], DT 5% 1 5 19 25545 T B 4
R, RIRKPRIAR N | X5 R A IR B fi e

2)SCR RGEEXTRIEAS =5, 248 SCR
RG He B 8L i He™ | 3420 T R 7E
RO L A W R R E S T T A 2R 8 P R AL

3) ML R Go X He™ MW I iE 1 5558k, HLAA
S S0, e E SNt He™ WM™ A 4 7 36
He” WYEHHHERL, #E MR WEGD RGEMIRSCR

4) X R o ke A F ) £ 22 ESP R WE-
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