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Characteristics of Mercury Emissions from Coal-fired Power Plants in
Chongqing

ZHANG Cheng'?, ZHANG Ya-hui', WANG Yong-min', WANG Ding-yong'**, XU Feng’, YANG Xi’,
HE Xiu-qing’

(1. College of Resources and Environment, Southwest University, Chongqging 400715, China; 2. Chongqing Key Laboratory of
Agricultural Resources and Environment, Chongqing 400715, China; 3. Chongging Solid Wastes Management Center, Chongging
401117, China)

Abstract: Four typical coal-fired power plants in Chongqing, representing two different boiler types ( circulating fluidized bed boiler
and pulverized coal boiler) , were chosen to investigate mercury emission characteristics through a mercury mass balance method by
analyzing mercury contents in all input and output raw materials in order to accurately estimate mercury emissions. The results showed
coal with mercury concentrations ranging ( 80.77 + 6.39)-(266.83 +4.71) ng-kg™" could be a significant contributor of input
mercury in these four studied power plants. Most mercury output from these power plants entered into solid waste with high proportion
of mercury entering the fly ash in CFB plants and entering the fly ash and desulfurization gypsum in PC plants. Mercury removal
efficiencies of studied plants were in the range of 72. 89% -96. 05% , and these efficiencies in CFB plants were higher than those in PC
and EF_, of these four plants were 4. 66-29.47 pg:(kW-h) "'and 8.55-71.77

mg-t~", respectively. The mercury emission was also calculated to be 6. 13-429. 17 g+d~'. Mercury emissions from coal-fired power

plants. The mercury emission factors for EF

electricity

plants were associated with the content of mercury in coal, boiler type, generation load, pollution control equipment, and so on. To
control the mercury emissions, more attention should be paid to improving the generation load, increasing the mercury removal
efficiency of flue gas cleaning equipment, and strengthening the supervision of solid waste re-utilization.

Key words : coal-fired power plants; mercury emission; emission factors; circulating fluidized bed boiler; pulverized coal boiler
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Table 1  Basic information of coal-fired power plants

ML 45 A B C D
ML/ MW 2 x135 24 2 %300 2 x 600
KHE/AL(KW+h) -a~! 17.74 1.30 24.23 53.15
g2 7Y CFB CFB PC PC
[ e ESP ESP ESP ESP
Jih e PN R + WFGD PP [ WFGD WFGD
I3 i 2 / / fREURBS + SCR SCR
P RER Jita ™! 96. 8 14.5 123.4 218.3
HIRATEFER Jita™! 5.0 1.4 9.3 22.3
Y e Jita ! 4.5 3.8 7.7 11.6
BHRIR i/ Fiea ! 18.8 2.5 39.4 70.0
BB &/ Jea! 6.9 1.7 19.7 13.7
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Fig. 1 Flow chart and sampling locations in tested power plants
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Fig. 2 Mercury contents of input materials in power plants
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Fig. 3 Mercury contents of output materials in power plants
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FERRAIE , 37 i P A R
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A, Hey o« Hegy 20 IR L T oKk 1Y 4 A K&
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Heg e 53 AR R R E W ) 7™ A2 1 2 4 oK HE ik it

(g-d™").
2.3.1 PR ORAR R

HRHE 4 ASBRBEE T iy Ak (R K ) TH
FERFOR O 5 | H b Rk (e | B A A
) P AR E a4 E A1) ~ (3) TR
B R SOk R, GnEk 2 A 4 PR, 4 4>
LA R i A 3 Ry A KA A
()R B A8 /N TR AR 4 AN T I A IR
A N R AR =Y B S T 97% . D HL
AL B AR IRE T FE i R, HLBREOR & Rt i
fer, HOoR i A B ik (1 595. 64 £9.60) g-d ™.

F2 WEBTRROBAEHE g4
Table 2 Mercury input and output of power plants/g-d ~!

CEV A B C D

HEE SR B 572.22 £6.42 97.58 +1.91 273.00 +9.52 1595.64 £9.60
AR AKR & 2.05 0. 10 0.25 £0.01 4.99 +0.42 46.20 £1.56
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TR AR A R 7.05 +0.46 0.60 £0.04 168.91 £2.57 395.88 +6.21
JHA Y OR 22.67 +0.48 6.13 £0.35 48.41 +1.06 429.17 +7.25
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Fig. 4 Source and destination of mercury in power plants
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ABAT KT AR X 55 -, BB o3 A4 v A R A X A 2
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2.4 BRI T RAORHEIL
2.4.1 KRAGRHEA T

R R A P T AT KB B AL sz 202
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EF, = Hgye /My, (5)
K EF,, b DL & H B 0 AR HE ik
T, (kW-h) ™' 5 EFy S PLRAT ST FE RE 1T
A RAGRHERL P F (A Hg/coal 11) ,mg-t™"; Hg
LR AR HECR:  kg-d ™ EG, AL TR L H
oMW A~y My, SAEL) R AR e d

RGN (4) ITEAR 4 AHT 8 EF, 43901
H4.66, 17.21, 7.29, 29.47 pg-(kW-h) ' (%
3) KT Tl H S XL T 5 300 MW AL A
SELER38.72 pee (kWeh) 7' ], TR E
6 IR T HEAT BRI, B A KSR HETA
TN 14.09 ~56.08 pg- (kW-h) ="', H & B R HEK
K 5 HL ) e LA o Bk L 7 fof 52 R R BOC R  T
AR AR LIS, WAIEAK(S) AR 4 4
BB EFy 43 %10 8,55, 15.41, 14.32, 71.77
mg-t ™", Wang %' PRSI L0 6 4~ PC # b
J7H EFy #6147 7IHE Hh A ESP + WFGD BYH
J 7 EFy 7125 ~75 mg+t™' 2%H SCR + ESP + WFGD
R A 11 mg-t™", M %4 ESP + CFB-FGD + FF
fHL) " EF, M 131 mg-t™'. AWML, A, BHL)
(CFB #%) KA H F5 € L] (PC #9%) A2,
HIRALF D ) (PC b)), 24A ESP + WFGD
+ IR L) EFy KT Wang %5 B4 1R 15
B (Wang ZEA LT 3498 PC B ) | i
A7 SCR + ESP + WFGD i L) EFy, 5 T Wang
U A B A TR VS P B R . X TR ST
R 2T | TR O | kL BT B TS IR A
EYEPS

x3 FREBERTRHEMEF LS

Table 3 Mercury emissions factors of four power plants

MU BHLAR/MW KRR g-d T R/ %  REIE/IZ(KWh) e EFy/pge(kWeh) Tl EFy/mget”!
A 2 x 135 22.67 96. 05 17.74 4. 66 8.55
B 24 6.13 93.72 1. 30 17.21 15. 41
C 2 x300 48.41 82.46 24.23 7.29 14.32
D 2 x600 429.17 72.89 53.15 29.47 71.77

2.4.2  KRERHEGEMGHE

R o P B A 5K A B 4 AR T HE
ARSI K& 45000 22.67, 6.13, 48.41,
429.17 g-d ' (F3). AREI%} 5 AREPLARS
300 ~600 MW FU#RIE R ) SR HEBURE#EAT T 5T,
B S AT RHE B E R 97.27 ~ 348.57
gd”. A B, CHLJ MRARHBEZMT IR
R A A, D )R AR IR R R, AN

HAth 3 A9 ~71 F% D W) AR B R R,
BRI FE R, B oR S Rl 4 AN
TR, 5 ) (266.83 +4.71) pg-kg ™", ik, H
KAGRHER AR, R 4 AT A R AR HERL A
TRAEL A AR S 4 ) B RASORAEHEL
IR 8,27, 2.24, 17. 67, 156. 65 kg.

A [RGB S 25 SR AP AE AN e 1, A DLk
L ARAENR R PAEARR | 8E B R A



500 AN 5%

F

2% 38 &

SRS A AR L T B R HE i R AT TR B,
PR AR A AR L Al 2 AR i B 8
T, Tang %5 Wang 2512 205X BRIE L) 40
SRR | S A% R R & BT T T, 9
PEAT T A S A5 4 B, T o T A R 4y 5k #)
80.0% ~ 110. 0% H1 86.5% ~ 116. 1% ,F W i
AR HLA A e B P REE . ARAIR SR SR B A A
RIS HOIE R A 92 bRl e 45 5, ORGSR IR, THFE =
RO PEAEAL | AR T 00 SRAE S HT i B IR 2255 T
T ] R A 75 J e A A 7R A B 285 SR A A N
PRI | 3 75— 25 A 5% 3 7 R X o 0 1 H 0 A7l K
SORHEBUAS AR,

SRR SRR T B SR HE S AR b e FLE AR
L OBEOR SR B | BRAS RN 1 A S5
PIRES . AR o e R, 3K A LA R e T o
R R RARE e ) SR HE IR o, e 8 o AT o) R AR
SRR B R B F T R AORHE. RIS, A sl /0 4k
SRR TSR HE R, O SO BRI R RE AR, 44 5
2 PR AR A A IR A R R R BRAE.
A, BRI T A R K R A B R R oK
S, ELH SR BE T R AT ks e ] i sk
Az K e Al | AR A B AT T S oK e 22 B
KHERBREAE | 33 B FH 2o A 2 7 A 5K 1) R Ttk
ARSI M, 8 T B G R L T A%
W) e R A VR SRR 1)

3 HZig

4 APRIEEE TR SR Rk A R HERC R
TN T EREY A, B )RR FEEHEA T H
WK (92.83% ~94.75% ) ,C. D ML k7R =55
SHEA T BB B (60. 76% ) U HE K (46. 18% ).
4 HLTT R R IBLER A 72. 89% ~ 96. 05% , {# A
AL R e ) TR . 4 T
KARHEIH F (EF,, . EFy ) 50514 4. 66 ~29. 47
pge (kW-h) ""H18.55 ~71.77 mg-t~", KRS
B R 2. 24 ~ 156. 65 kg, BRBEHL) AR HERL 5 B
JTR RS BERIE AR R RHL AT TSI
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