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Mercury Emission Characteristics from Coal-Fired Power Plants Based on
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Abstract: To sample and test mercury emission characteristics in different power plants, six representative coal-fired power plants were
selected. And based on the data of mercury emission concentration from actual measurement, mercury removal rate and mercury
average emission factor of every plant can be calculated, and mercury emission characteristics about every level capacity can be given,
so as to provide support and foundation for the mercury control in China. The mercury emission concentration is about 4. 72-14. 54
pg/m’ | mercury removal rate is about 20. 89% -70. 63% , and mercury average emission factor is about 14.09-56. 08 pg/(kW-h).
To compare the mercury emission characteristics with mercury emission characteristics from coal-fired power plants in USA, it is shown
that the concentration of mercury emission from coal-fired power plants in China is far higher than those in USA, and the mercury
removal rate is much lower than removal rate required by American national standard. To get conclusion that mercury average emission
factor can come down with installed capacity and power generation load went up. And the function relation have been provided through
comprehensive simulation between mercury average emission factor and installed capacity, generation load, mercury content in coal,
the environmental protection equipment running level, and so on.
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Table 1  Coal quality analysis of all coal-fired power plants
- et LK 5y WE sy TREERG 2 (THE) WERg RO R R R
/% /% /% /% /% /MJ kg ™!

A VT AR 12.6 23.85 30. 56 0.92 45.53 20. 85

B RS 11.9 21.98 36. 55 1.08 48.02 19. 60

C I 24(NFE) 12.0 16.17 32.95 0.96 53.06 22.23

b PNGIRA@ ¥ ) 10,5 16. 56 29. 67 0. 65 52.31 24.02

PG = (CF =4 26. 55 28.12 1.20 43.52 19.47

E R 15 (L7 + B 16.7 11. 66 33.11 0. 94 49. 43 22.72

F 117G A A 15.8 13.56 32.89 1.02 46.32 21.23
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Table 2 Actual measurement data and mercury emission characteristics of all coal-fired power plants

- PR R R ZiEﬁfﬁﬁ 0 BrhEoRE HOEOKE mRThoR Wik ayoR  BiBRaER RV HHERE T

/toh ™! /MW /MW /m’+h~! /mg kg™ /pgem? T/ e /g /% /g (kW-h) 7!
A 35 125 100 4.35x10° 0.202 50 12. 86 5.61 x10°  1.48 x10° 20. 89 56. 08
B 90 215 198 7.50 x 10° 0.183 35 14.54  10.90 x10°  5.60 x 10° 33.93 55.07
C 100 300 250 10. 01 x 10° 0.220 00 6.74 6.74 x10°  15.26 x 10° 69.35 26.97
D 205 600 490 17.91 x 10° 0.140 35 4.72 8.45 x10° 20.32 x10° 70. 63 17.25
E 200 600 600 17.35 x 10° 0.13919 6.08 10.55 x10°  17.29 x10° 62. 10 17.58
F 250 1 000 850 21.69 x10° 0.185 50 5.52 11.97 x10°  34.40 x10° 74.18 14.09
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Fig. 1  Mercury removal rate comparison of coal-fired

power plants between some states of U. S. A and China
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Fig.2  Mercury emission factor comparison for 6 typical

coal-fired power plants in China
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Fig.3 Change relation of mercury average emission

factor and installed capacity

KA B HERC I F A S LA LA R
T R A K b 5 &R R A A R
i £ 132 7 7K 55 R AT 6. 3l 4 3R 22 M [l I A
AUASADL ] DL B SR R T oK S 28 HE ik R 7 AL 4 2
ML= R fr Sk BRad MRS asT
IS5 R 25 A Tt o X

f(x) =& X & x (74.45¢%5 4+ 11.00)

(0 < x <1000 MW)

Kb f(x) AL RV B HEUA F g/ (kW -h) 50 A
WLHM MR 0 <asl;x WHLHZEIE R, MW; ax
RHLLL I & BT, MW e, I rh & o i X ok T 3
HEHFRIBIERE 1 <e, <1.2;6, NEAD TR
WA 1B 1T KX AR ¥ HE il A B 1E & %80,0. 8 <
e, <1.

Al LR ISR SR - B4 HE AN 7 S LA 2L LA =
K v A S A AR BOC R R I 5 ok B R A
BraA BB % 25 18 17 7K A 0%, Y HL A 2% HL 45 & i
K, e v B Al v B PR 2R R A 5 S MY AE 1T K
ST AE X B B 2 RN % O B R 9 I B R v 1 R
X Z NP IE R e, BUEAHXT BN Y
MR EOR AT RER AT B IE R AL ¢, HUE AR
XK.

3 #ig

(1) BRIEEL TR 3 HE R IA - AN A5 HLAE 22 AL
A AR R O R SR ORI BRI
o P 1 JBL AR B 45 (3B A7 KT 25 R A K

(2) BRIERL ) 2L | A HL 97 ) K, R P2

HE A - A /N 3, Z 1] B R BOR &R
(3) FelE 6 A~ it R AL e T AR ok HE ik v 2

KT — 88 3 [ Z B HE Tl e 2
(4) Fe 5 6 A~ it B AL e T ok A9 i B 3 1K T

K, R A BRI T B — PR B 4 /N 5

FEl R vl T o0 IO R 38 1) 22 B
(5) e ER AR R Tl e A B AR A R AR AR

8 1 Al — 26 S 1 14 B R A ) LIk B R v i Bk

RIS B i, i 24 52 B ok Y HE Tk v 2 R

T A B AR

SE Xk

[ 1] U.S.EPA. Mercury Study Report to Congress, EPA-452/R-97-
003. U. S. EPA Office of Air Quality Planning and Standard[ R].
Washington, DC: U.S. Government Printing Office, 1997.

(2] O, R4 B SO, A BRI T 0 U R 3R SR 20 A
HREE[)]. selRA 2 53R ,2008,31(5) :65-69.

[3 ] BE, DAL, AR, 55 ) R i r R 9 3T B e Ak R 42 )
ARIFFELI]. BT Y96 BIEOR 518645 ,2003, 4(11) :59-63.

(4] JAshRy,3RE,F 0T 55,300 MW HLZH 5 0 7R HE i B 42 1 F
FELJ]. $4J1k L 2008 ,37 (4) :22-27.

[ 5] Galbreath K C, Zygarlicke C J. Mercury transformation in coal
combustion flue gas[ J]. Fuel Processing Technology, 2000, 65-
66:289-310.

[ 61 JEZhM, E6HL, 55 M, 45, 600 MW BB 5% 4 R HE A4 X 50
WEFELT]. #iiE3h 1 TH2,2006,21(6) :569-572.

[ 7] A%, R EMHT, 5. 860 MW SR 3 47 5k HE i & OB 25 45
HIRFFE ()], 3 ) T2 ,2009,29(11) :1067-1072.

(8] MarlE, Begkwg W #F 4L, %5 RIE R T ORI i A L S 3R T 50
()] R R4 (B AR 2ERR) ,2007,37(5) :817-821.

(9] ARMA, EIZHAL, 5 e, 25 IR v s R 1 e o3 A B 42 o BF
FERHERE[J]. H R ST AR ,2006,22 (1) :44-46.

[10]  BRXE, B, ik W, 55 BRME Jo T o ik R 7 I i 5
T RRBIGHTT]. FEREBIE,2006,19(2) :49-52.

[11] @bss, Hsar, R ShAn , 55 06 BRI Ak R R i i ofe 2 o 1
REMY I BT[], BidP HR ,2006,37(5) :28-31.

[12]  SEufi RS WY, R, 56 B WA OR HE RO 20 00400 25 Sr
[J]. FREERL2: 2005,26(2) :34-39.

[13]  ATEEAHT, A 20, B g, 55 B vl 3 o HF i S5t ot ) A6 2
[J]. 31 T# ,2005,25(4) :587-592.

[14] EZRHERP LS/ = TRMEENArEIM]. (BN
W) . Ab st o E R B R R 2006,

[15] Meji R. The fate of mercury in coal-fired power plants and the
influence of wet flue-gas desulphurization[ J]. Water, Air, and
Soil Pollution,1991,56:21-33.

[16] Sharp R L, Glassburn W E. A transformer differential relay with
second-harmonic restraint [ J]. Power Apparatus and Systems,
Part I, Transactions of the American Institute of Electrical
Engineers, 1958,77(3) :913-918.

(17] BT, 6T, 222 LR e T 54 Jy 0 /< vl o 19 F 50 3ok
JELT]. REIRFREE AR ,2003,17(5) :3-7.



14

A TS R TR HE R e A S B Y 37

[18]

[20]

[21]

NG, R DG F T A b AR v R B A 4 A BT RS i
AT R AT I]. W R 2008 ,14(5) 193-95.
VLR, BEER U W R A6, 25, ESP KWK X B4 A B ot 8 X oK 1
W B AR ]. AR R 22 (AR BRI ) , 2007 ,37(5) -
436-440.

Fug, BEE W SOM TR SE BRI AR T B AR R G 0 B R R M T
5[ T]. 4R 2008 ,39(1) :69-78.
BRI, R R TR ASOR HE s R[]
FREE AR 2007, (4A) :61-65.

[22]

[23]

[24]

[25]

XUWE 35 55 . 9 R K g S mi T SR 98 il B R 1 e T B BIR
[I]. BRS04k 2009, (3) :92-95.
R, BER RAN, S5 0 o7 e A8 X IR B 0 R 0 7 A v R
B o AR AR S BE 2E [ 0], o B e L TR 2 42,2001 ,21(7 )
87-94.

Wosr [, BEAR I, Tam 45, 45 50 7 1 0 5R B SR LA B4 5 i
[J].3hJ1 T/ ,2008 ,28(2) :302-307.

TR, D e, R ILIRE R [T]. I E BT R
1997,17(1) :76-79.





