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(7.1%), Cd10.5% (8.%), Cr41.6% (17.2%), Co AHH,
Cu 22.7% (12.6%), Hg65.7% (38.3%), Mn 31.7% (3.4
%), Mo ABH, Nil.49% (51.9%), Pb3.8% (3.7%), Sb
37.1% (21.3%), Se61.9% (23.5%), Sn64.7% (AR,
Ti21.69% CREA), V 97.7% (73.9%), Zn 12.7% (9.5%)
THY, FENNOEIIEARER SO IRRICTT 2
HRTH B, ChOoDHEISHKIIB, wL v, /FY
W AILDVWTIE, TRAF-BLENZSV ENbh B,
ZOERBRMUEBBORTHERTH Y, 1L
F-ZHBET BLRFEIC L 3 EBLRIEE» 0 T
<, BEMBEITLED L UFEERNF (PM2.5) OHEHHI
HEREEDLE 3 E2BIIVIRRILH 5,

2. KR H R

2.1 tEFROKEHLIE

KBOFELHBETHR S & 1980 28D 6,000 ~
7,000 ton/y 7> & 1900 £EAR1T 13 3,000 ~ 4,000 ton/y I
W LTwahs, SRlicofff & BIERIFIRA K E S
HBTHBILICEDLDIFEL, M1iItRT LD,
2003 FETOKEHE E T 3,850 ton £ &1, HHRITHR
5 & th/hg il (900 ton), /KEBEREIETFE T % (800

ton), 7KERE|/M (1,000 ton), EERIAH 7 <L H 4 (270
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HILATEE 100 AL 900

EFE T %800
JKERTEth 1,000

X1 2003 FEHFE DK HER 3,850 ton DR
(Maxson, 2004)%

IEKREIR 7%

TAURBIE 5%
KA FEE R
67%

X2 2000 fFicB i 2 ABFARIC X 5 KHEHIHE
2,269 ton @ FEFE4EF

ton), HITE « il KR (160 ton), 7KER « 4T
(100 ton), EBXUEIMAE (150 ton), ZKERfitiE (50 ton),
Zofth (150 ton) EEEhTVWBY, —F, K2R
Tk DI FARZ 2,269 ton (2000 4F) TH D,
ZDHHBDET% D 1,520 ton Ak IFBRER D & OHE
e ahz, HgsITcR2 &, M3IKRTTYT, 7
70 A, BN, BERMEGR 10 FRcEInERIc S v,
RO, JAEkEERC S 2, 7 V7 OKIESEMEE
RIEHEIC L2 bo LS NS, BARICE T 3 AEK
JIFE D S OFEHE L, 2000 £ TH 0.6 ton & Hi4:
INTL3BEY, ZOMEIRI0EDOHRKAKBHLZ DT
B PEA A ok SRIBRE 1.39 ug/Nm® » & HEHH R % 1.2
ug/MJ & L, EIN#REE 518 PJ (= 1.44 X 10" kWh)
TRERLTHHEES A TV S, Thicxl, BATHEHR
SN B ARPOEIEKRRE (4B 2500
50ug/kg (10 ~ 190 ug/kg, ppb) & L, WEZEHL S OHE
HIEIS % 3096 (HEA 2 UL < & 2 HIRE & A8 70%
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dbK 9%

F2)7 18%

kK 4%

BRI 11%

S 6%

TF 52%

X3 2000 Fickir s ABFAEREIC L 5 KIEBHEHE
2,269 ton O g

Hg Concentration in coal, mg/kg
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I Australia TE China “ Indonesia }

K4 HATHEHINATLWAARKROKEBESER (LT
47 pg/kg, HFAIZ 10 ~ 190 ug/kg (ppb))

THHILEEMHTZ) L LT, EFRARHEERD 1 &
ton LB E 15ton LB &S, HRICEBT S
AR KT FEE A S OFRPEHR X 06 ~ 1.5ton @
flEHEEE NS,

COEEKREEIERTEE1/27T (F1BB) T
%o SR OB PR EHEE T, hEDS 2000 £ T
600 ton, Z® 5 5 500 ton HYAKE, 80 ton ASEEZEIEH) &
HRELTVEY, HHROKBRFERDS S 2/3 LA
PR TR S 548 thiE, v F, EitdiEsor
VT ORRBEEC LD 52% &85, hEH 600 ton D
KEREHEH T 21213, FETHEH SN 5 AROKBIEE
M T 300 g/ kg, AREEEN 20{fEton, £ L T
P 2B N FICRKICHTVWA T L2 EHL, 8K
FHE bEbNE, —F, FHBAERD 10{E5cH5 12
{& ton D ARHMREES 1, KEWA OFPEH 2 L HIL
RLTWwzLd2L, 60tonBETHD, 1H/NSLHE
HELHEREIN LY, WRTRAPELSELEL, 7V7
s OB HIc VW TREB S SIcEEI ATV L
CEEMARFT B,
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#1 HERELKREOLKRKIFESETD» SREFHED
B
USA Japan
Mercury in coal 85 ppb 50 ppb (2/3)
Mercury from Stack 54 % 30 % (1/2)
Coal consumption 900 MT 100 MT (1/9)
Mercury emission 41 ton/y 15ton/y (1/27)

USA : EPA (1999), Japan : Idemitsu Kosan

2.2 JKEDSATHATI

hEiCE 1) 2 KERFEHBROHEE T, 1HTOEVAHS
T Eabfos, ENTSARKNFEEEOEED S
OHHHEER DL TS, PN 2 LEEE Tl S 7oK
EhBlOFEFRICHI L THHTWE LT 5L, AKRIEHR
DOIKBPEHTH 5 T LITRE DL D IV, FERDEZED
51330% TH, B 70% (FcEAEBXHB7514T
Ya kL TeA Y MFRIRAMETHIN, 35% 7% FGD K&
BEAE) PRI LBOEATREESNLEVRED, W
NEETHTHERET INEHT LI LICE 5, EDFHE
TOLAR, ARICE D HAERICELAE NIoKERIZ 5
ton (= 50xg/kgx 10" kg) Td» b KO [RHEEE =
hizhid, KNFEER ORI 0.6ton TH, £
RERELTIH1IHE VW bton &85, 5%, KEE—3
474427 (Hg-LCA) R/KIE7 o -FHOEEX
AEEETEA D,

3. RN - HREREE

3.1 AEMEToOEX

TR, TICARRRET o & 2051 B KBRS IC
DVTIRN G, LR o0+ 212, 1,500°C OB
TR 2R A 1 5, 800 ~ 900°C DAKIE THAKES
DREERAEER A S, NBIOR N —HIRER A S hH B
S, BHBEMRE L CRERNAZRDT, MnRIARESR
A SHEFEIG Y= 7EB L, KEOER - HEHicBd
BIETRIL, MBRBER A SE2ET L7 0 ERICE
XMEMN TS,
ARPOKBEIFEPEFZO(LEME LTHEEL, =
N SR B ECREEBREEET, SHE~BITT 5,
5 (a) (b) @ HSC5.0” ic & 3 E8S1ZHEHEE T,
200°C LI'F <3, HgSO,, HgCly, Hg:Cl,, HgSO; DI
THEAEL, 400°C fHIT HgSO, 1375 21, & 5T 800
CLIE D& iR T HgCl A3/ L, He® 2304 2
[T d %5 1,500°C OABEER ICHLE L 2BRRE T, BIE
Hg® & 720, #RBEHES 2 OSELETE 800 ~ 500°C THU
HgCl, ~EfLah B T EMRIEEh 3, HEEENS
WHRZEBREE L 78400, gk 2dhoiEF (HCD 1REE
bE <, K[ HgCLBEEICHFET AT EMD, AR

12 ——
& s Hg S 04
B HgCla(g)
- Hg:1 HCI1 SO,10 H,0:10 0,10 (kmol)/ Hedls
E 08 —--—--Hg2Clz
= yd - Hg2S04
06 +  HgOlg)
= - HgClg)
= 04 = HeO
W ¢ +  HgSlg
= Hg(g
02 A Hgs
00 =
0 1,200
(a) Rz
12 HeCl2(g)
HgClz2
10 —— Hlg)
—_ HgSO4
508 m HEOR
N o HgCl
06 Hg:1 HC:10 SO,:10 H,0:10 0,210 (kmol) * HeO.
A - HgH@g)
W04 = HgS(g)
+  Hg2SO4
02 0 Hg,Clp
A HgS
00 = a a.a.a —
0 200 400 600 800 1,000 1,200
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(b) HEH%i

X5 EJIFEEEE HSC T & A KB

LR IL i
150-3500C [*="=*"_Hg, HgCl,

Hg —>HgCl,
LBt

B2 | ssoesoc T e
8o HgCl,, HgO, HgSO,
@ Foo—iki
o =

et edes

BT | gpAizmEERE |

K6 FARkET o€ 2851 5 7KEEEEE

ISR KB OERELCERT L2 5 T &2br b,
9 LIcARRELBIE O /KREE) £ [X] 6 1< #EXrITR
710, —MRENC 2B SR LBRR & AR OIKICE T h
ZESBOARKNARET v 2 2AHHAAEN TV B
IE*E (Selective Catalytic Reduction : SCR) D
fil I A3 Hg® @ HgCly, ~ D B b fib i & B BE 4 5, 300°C
75 400°C TIEHEKER (HEY) 2 HiE kR (HgCl) ~
OEEHERIGIENEETLIEFE ATV ALY, 1
HgCls 75 Hg® IZ b N THEREH SRV T &40 5, 200°C LU
TORRETIE He® © HgClL 3K Ficlk& L, B|X
RERTSORBEEBEORIKE LTEIREN B, 51
HEHELTLAH XRD 5 W IFIKTEELSE L 7B LkeR b
EMIERXORMEB OERICBRINEI NS, T DORINE
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KR, @ BILkIR, @ kIR
KEBD 3FEFHIZY T o b, T

60°C

T, wiEBETEDLS I
LT 3 hicoVWThhbhs

D) Bt A : R MEERAE (HCUCL), BB, IRER |
(@ kéami: Cao, R#MBE, IMR, KAHE

(3) KsaimiR: pHill, SO,MEE, H R/t i

X7 FEREEET o€ 210d BP0 2 IEEEE Ic & B KRR E & 3R

AR AR © pH B ICIRF L, fEIC X » HeCly i3 He?
IKEITE N, eV RRNCR S, AR o 2 0HEN
ZMIPLEE T K 5 /KERIREDR L BB 7 IT/RT1219,

3.2 IKIROFERERSIER
3.2.1 FEEHE
IKIBDOILFEREE B L 2L HIcREL I, Ok

IANE—r—% |

WA FERDO—F & LIT icih~<
5l LET5, EEBREEIIKS
IR R EE A IR TR R B
DARBKBEAEEH D~ v F =
F— IV DERF (42 mm BEE
X 1,150 mm & &) 2HWTH
WP SKG 7 e — 72 H0
TH 7)) v UARMRRESR
IKIBEB T, T DRER,
KO TRd &5, BEERNE
{125 B EEDOFE b LKA~D
BITEIS R L, H 41 7 0 Y IRIK~OBITEIS HiBENN
LTWEZEDs, BEROEME &S ICHEO/NEL
Y4 7o YRIKICEITL, KFHRk$RE L TEIREN S
EIGOHEINT 5 &b 31410, COERTRERL
NNWETKEZ B —TTHEL TWE DT, FIFIRKE
MEWVD, SEEOBEN RBERS - EE <, hoRTFIR

#K

- Particle
rimary gas
feeder
Secondary gas
—_—
129mm

Preheater L 15
i _ P5
/f i P8
Alumina tube § | T | P7 o
®42%1300mm bz T P8 Samling line
d TR
Electric
furnance i
. ;ﬁ
Water_-coollg Bottom Byvlone
samplig
probe

K8 AFRMASGERETONREHFRICHWIERIF

Coal: Hg: 0.107mg/kg, Cl:200mg/kg,
1200°C, O; 7%

[ Hg contentin
bottom ash

[T Hg content in
cyclone ash

4~ Particle size

in bottom ash

- Particle size
in cyclone ash

Hg/g

Hg content ,

Mean particle size , um

792 947 956 98.2 986
P5 P6 P7 P8 P9

Coal burn up ratio, %

B9 ARMABEETE TOMBER, RIE, RokeiRE

Primary air flow rate (Nm®/h) 6.0

Bench-scafe PCF Swirling air flow rate (Nm>/h) 36.0

T .

P.C feeder Swirling air temperature(°C) 350

. ; OFA flow rate (Nm?/h) 16.0
Coallm (Gk h) ‘OF A temperature (°C) 350
Rrimary;alt ) Coal feed rate (kgth) 59
S\mﬂer 0, in flue gas (%) 4.0

% Thermocouple PR RBCONder

=, Water cooled sampling probe

Swirling air e

-
Pre-heater

............... e W— = Wﬂ\ Imp - |
= as analyzer
Pre-heater 1 (NOx, CO, CO,, CH,, 0,,S0,)
[ r—
Furnace i W
(3006%2800mm) || *igwm

eyl " Dust, and
Bottom ash yclone ash  Ejemental Oxidized

mercury

X 10 AERRBEETE T OKREEE)EER I AW 7 BLRR

400-500°C 300°C  250°C 150°C 120°C
C ] Down stream flue gas l
clone
_ Y Air cooled duct ﬂ Thermocouple

Sampling port

15U/min

Volumetric
flow meter

Teflon
150°C
10m

Impinger

Hg®and Hg?  Flow meter S
= min
Mercury monitor pp ’| [©
o - Volumetric
flow meter

HEH ZEED S DIKBEELH T 2T v
T VAT A

% 11
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#2 ARBEERICHW I AROSE
Proximate analysis, as received wt% Ultimate analysis, daf wt% ppm ppb
X;’ﬁt:re Cilrx;fn Moisture| Ash c H 0 N S al Hg
Coal-A 33.1 5b.4 LT 9.8 82.8 5.3 9.8 1.6 0.6 233 114
Coal-B 274 57.7 2.3 12.6 85.4 52 7.3 1.9 0.3 408 49
Coal-C 27.6 60.0 42 8.2 82.9 48 10.0 2.0 0.3 176 29
Coal-D 26.0 58.8 4.6 10.6 81.1 4.4 12.0 1.8 0.67 2,304 44
Coal-E 40.9 41.5 3.1 14.5 78.2 5.9 13.6 1.3 1.08 176 119

IKERADOIHTEIS LG ENERE B L U4 2 PG FRIRE I
BUFETHEEZSGNEDT, HIICRTRYFR
i — VRIS ERABEE (BLIRIZVERIP) 2RV, wELB
BTOKBIEEEFH o, MIEFOMZEE 300 mm, 4F
Fi32800mm Th 3, MWIHRITKFEABE—EDSE
e, #96 kg/h OULEERE THHE L 72, PREER D ARMRKL
FEESUIKRE LK, w170 VK (B4 70 A0
R399 500°C), HEEE L TRELL, ¥4 70 v
FOHZRY 7)) w725 sOIEZER 11 1SRT,
FEENOHESN 2 OBHIBIEZEET 2 /2%, B2 B8
WEBRB LI v 7Y vy — b o R ERELL, B
{EIKERIE &I & L T KCL/KiERE, ook IY
# & LT KMnOy KB Z AV 1., IREFOKBEER
ZIKERET URRTROLE BHEA v 2y ux vy, Y
Ay <w—Fa)—x—%—, SP-2) i£T, i H 2Rk
KERILBITRALE (IS K 0222) i< & 3 FEFREAES
o OS)7rAvRyibAy bEL AA-40) 1Tk 0IE
Lo EBRICAWICARDMRER 2 ICRT, AVichA
R D IKERIERE 13 29 ~ 119 ppb O TH 5, Coal-D
(TIEFRIBE DS 2,304 ppm DEEFRK, Coal-E (d#EF 5
15409% LB VWHEEFK TH b, £ CoalcA» 5D
FEBRTH 5119,

[l Bottom ash at 650°C

[l Cyclone ash at 500°C

[7] Flue gas at 300°C

100 ==
] e _ [

X 80 ] -
S 60 -
=
2 40 H
k7
T 20 ' u
o
T AAJAA_

o

Coal-A Coal-B Coal-C Coal-D Coal-E

PRIKER) ~DIRERD LR

3.2.2 KRN ECET)

FNEFNOAREMBES G/ EEDE LK, HA 72
o VK, PEA A (REE, A 2RIKER) ~DIKBDHEERE
B 121CRTo BB A 7 o ViREIZH500°C, HEH R
Hv 7Y v SRERF00C TH D, $XTORRICE
WTHBRIE R b LR 4 %L, 94 7 8 VIR~
4% LITTH D, 3EAEDKEEIZ T D 300C [HED
BEZUHETIETZ~SRENE T &DbM 5, Thid,
AR BEFRIFOEREN S bbh s LI, KBFFAT
FIEeESERLTBY, BERREEXI D bEiREicT
HZRIKIBE TR FICHEEE N D T E D SR b LAKAD
HEBAFEGRBEVEEZ SND, ¥4 70 VIKIZHR +
LRI HAIKEBODERSFH D, ¥4 7o VKK
b AIKE O SRR <, ERAICHES hiclzdIK
WLV EL B LD EEZ LN S,

YA 7o VRMOPET AGUKERE & ST, HEEICfTE
L 72 7kER (HRETRRREI), 7 2 REMkERLEY, 72
R FEKIBICAEE L 72, Coal-A, B, CicoW\WTikid
1E[E Uf[a) 2R L 72 T Coal-A, Coal-D # & U Coal-
EO#R% % LD TR 13 ITRTET,

Coal-A TWEHY » 7 ) v/ REOE T - T, HEE
NOIKEBABRDIENNT A E RS THIIBET 2D
HSEEFE T A ZRKBOREANB RS SN/ T L 2R
T FHICHE > TOTIOH ZFAKELED LTV B,

Coal-A Coal-E Volatile rich
- &

i = ® D Particulate Hg
b HParicuste g | ¢ 6o [ B Oridized Hg

g r _ Bommﬁ Hy ;n | Elemental Hg |
2 I

i 1 Elemental o

% 2 X; _%20 i

“ .= B £, . )

305 255 150 120 290 240 169 123
Sampiing temperature , °C Sampiing temperature , °C
Coal-A
. Lowering temp — Hg(p) T + Hg%
| Coal-E with high volatile

Lowering temperature - a little
Coal-D with high CI

; Even high temperature -» Hg**

Coal-D Cl rich

Unburned carbon content

310 244 168 138 .
Chlorine content

Sampling temperature , °C

X113 BEA 2rhO/KERIZRER GRrFIR7kER, BR{b/kdR,
TTRKER) DoER
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Coal-D 1 Coal-A, B, C &L TEIE DIV,
g7 v SIRENTT BRI EE A O IKERSTBLER O
4 BHEAE TR . & ok b AFHAY SR A R RBR LK
LAY~ ORRENEFICHVT ETH S, JOEH
L LT Coal-D WEIERRTH B 1o0ic, JLHRKEMIE
(LAERZEH L B AR EM~EL L &EFX o0
%o

Coal-E lc 2 W T3 ftho 4 jRfE & BT 5 &, 123C
THE~OHEBRONEH, 7 v JRENET
LT b HEEAOKIRSEROEIMERSE R SNEV, &
N 4 RELESKTH 501wt L, Coal-E i
AL  BIERBSHERDE CHBERTHE T &
ICERT 3 EEA SN D, HEERIE—RRAICREERDS
&<, EERORMREDHMOREL DDV, 20
12 DI HPRIRR TR K B HEEA O IKERARTE A L 72
fHEEZLND,

3.2.3 FARHIERIBEE & K ARMRRRIBE OFE

& 14 i QiR PERIEE & BILKE~NOSEEIE %R
4TINS EE IR o) Coal-D 2R < 4 RETIIHER
BRI R SN, ARt OIRFRIBE & KRREZ T L
T 5 & Cl/Hg €T 1 FF{EEE, Coal-D T
30 FRETH D, HEOHMEAMICEZ VLML ST

90
80 O

Coal-D _
70 )
— | cirien

%

60 - }/E_J

o
I
0
©
)
© —
© 50 A
= _Q‘//_J Gas sampling |
o 40 Q J B temperature
T 30— - —
g ., = #300°C
N 0= 9200
el @ #150
g 10 & c 0120

o ; . ‘

0 500 1000 1500 2000 2500

Chlorine contents in coal, ppm

14 GG FRIBEE L HEA 2 hER kRO FHRS

100 O Coal-A Hg°
0 _ A Coal-B Hg
> N\ He® /- HgCl, 7 O Coal-C Hg?
S 80 { ] Coal-D Hg®
T \O @ % / © Coal-E Hg®
o 60O A - ® Coal-A Hg?*
2 e Cl | A Coal-BHg*
5 *o 8 B Coal-C Hg?
s Yre A ® Coal-D Hg?*
B ¢ Coal-E Hg?
S 20
L

. ; ;
0.0 2.0 4.0 6.0 8.0 10.0

Unburned carbon content in dust, %
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LA 5 WERIC S W TR, ERTRERINGIE £
UHEFEO [F— VR ] 125V TE ST 54BN
H5bo

I B IRTE DRI & BRI S B LKERD
WIS BEA R E A, KI5IRTITOE S, K
YRR SES DA L 728 » TIEHKEREB K OB L/KERD
BEE (DR 13& bR L, RBRREIKRBEIC
B - TWB T &nbnd, THEKREBRILKEEHE
43 &, TRMBORDENKE , RIAREITERILK
B bITEKBEREBINICHIET 2L D ICRA 5,
FIT, SOICKRBRFEOHEEHEICT B0,
(EiEAbEEIC & b RIRRFEE AL L TREZ/ERIL, T
FEKBORE RS 170C THNIL LA, H16ITRT
&5 IRER L O OMBERERESE O, KRESEE
o< F THEEARET B &, EREOIKRS DA TIEK
BMIBEEASTHRLIEVWT EMBELMICE - Y, e,
REHEOEVERNT 00T, EHER, KEZEC
GHRIR & BEfist % EEEIc LT, JeHRKIREB{LKERD
A, SRR A A ER, K1TiemT LI
THEARBIIRERICHAIT 555, BRI HAIE S,
fafnd 2 EADH B T EDibh o kY,

0.6
°
S04 |
°o °
T
he]
[
2
&
S 0.2 o °
°
0.0 ‘
0 10 20 30 40 50
Unburned carbon [mg]
X 16 KRR FZROFTE I L S /KRHTEE
10 o)
O Elemental Mercury
fa ® Oxidized Mercury
- 08
¥ (®)
T
- L
S i Coal ash(336.0mg) ®
c%n Activated carbon (500.0mg)
> 04
¢
2
S 92 [ Waste asn(2r.7mg)
0-0 L 1 1 1 1
0 100 200 300 400 500 600

Carbon content [mg]

B17 IRpRMRRRR GENAKIE & REERIK R
el
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Mike HAREDREMEVR, BKkTRErT Iy
va vABEELT, Bk B REORHEICA T, K
REPM25 (BHEMEEMESEEZEC) 2HREL
FEERR(EDED SN T WA ETH b, AARTREAE
3—-ten & LvbN B NOx, SOx, HEEEAFEEHOT
10 ppm, 10 ppm, 10 mg/Nmd~& @b EA TV S
DI L, & ZE, KERNOFREMR I 1,100 &
HA & g 20 SR AR E R T L, IREE
BEIBREIN TV LY, REEEG 3%, hbtEE)s
08 % & &xh, Bk RHEEEOHAZEI TS
2 —H#E, b TKIEE PM25 OEFEEDOEAE
HOLXBEZRWRRICH B, TDH, MEOHEN
PEBEE (AINENIC R AAL Dy, BB VIR < Vv Tk
2T E DR A IA BB S, FEHITH 50
BAICEREIN TS, R LTHCKTREEEEIC
FBERB7o Y= pEHEINTED, 100 fEx2E
W DIEBER  FEFA M 5D F—7 <=2 (ICR)
IC& BARPSETTHE S MIERM, B0 2 MEEEFE K
& OB AED ST WA IED, HEIRE, BAR
H, EfnEmAEE (MACT), RFEEE, KX
IKIEGLRRE 1S & OBEL SRGENCHMT L LS & LT
Bo bI—DODOREBEVIFEALTCVWAAKRTHD,
EANOEHEEATHL L TV B AR IEHES 0.6% LU
TH—meThh, KESEELDEBL, THICHLT,
WKz &, FichETRRES NS, KRBRENS
WLROBRBEIC X BHEA ZETRE L TVWEHETH 5,

LRk IFERERE B E L 72 KR D IKERPEH R
O OFERM E LT, K18 ITRT & O aEiH
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Mercury Behavior and Control Technology in the Coal Combustion Process

Hiroshi Moritomi

Graduate School of Engineering, Gifu University
(1-1 Yanagido, Gifu, 501 — 1193 Japan)

Abstract

This report introduces mercury emission trends, including behavior and control technology,
especially focusing on mercury emitted from coal-fired power plants. With mercury now being
considered a global pollutant, countries like the USA and the EU are discussing future legislation that
will lead to the reduction of mercury emissions and PM 2.5 emissions, in addition to particulate, NOx,
and SOx from coal-fired power plants. Japan severely restricts concentrations of mercury in stack
gas. The advanced flue gas treatment system for particulate, NOx and SOx also adds to the reduction
of mercury emissions. Mercury is categorized into elemental mercury, mercury oxide, and particulate
mercury, all of which are related to adsorption by unburned carbon in ash, the oxidation by chlorine
in flue gas, and the deposition into ash through the cooling process. Elemental mercury in coal-fired
plants is oxidized and transformed to oxidized mercury and rendered water soluble in a high-
temperature zone and in the catalytic de-NOx device. Oxidized mercury is recovered using a wet
scrubber of de-SOx. The particulate mercury with ash, including unburned carbon, is recovered using
an electrostatic precipitator. To obtain a higher recovery rate, activated carbon needs to be injected
before the precipitator or bag-house is put into operation.

Key words : mercury, coal combustion, control technology, SCR, FGD



