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o, M 717k 227} BxbatE 27 A9 oA g (132d)0] theto 2 7hzh
¥, 8H$9+ 717k 7F skl A5 5 sh7 & 62 (b)ll =A1E
e} ol ol g7 A (132a) Sh-Oll, e} vl V] 7T A S St S sk
=l H7} 915 g‘?%(me)ol 7t7t G2 H o], s 47 SOk SlAITI S &

o i

Fod

oft

do M
o

Wi
r:l I

]_

)

o
i)

ot ok b rlo
ox T ol
Moy ©

_1

'&i SOx*/] Gl =E Bk xolv] A8 LA ol 22 A s 3=,
o ZAth NaOH E+= MgO9| §1714 2F5& SOx F7H(132) & &7 ¥ += & 5ol
45k 3 2 Al 2~ "l (closed loop system) &= ?"3 9= At

Bz, A E A LWE R Q714 oFE AR T 2uEA R S Bek
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o] GFel A2 A3lol AL, sl FRkE FAFSte] &3l SOE A=
H| & 3F= 7 8] 2 Al 228l (open loop system)> F7} 9474 oF & AR 7 §lal
Wad Aol YoiA, olel ¢ 41 & Fulss A AT L A2 e AT

stolH e = Al 2810 7 A0S =5 gt

[95] ololl, SOx E54-(132)5 53l SOE WA A 7 8 Fof] F2:3}9] CO,
AAF13DE T3l COE A ASFEE 3t A, SOk &3 5=7F 714 Na,SO,
5o 3h3HE R WA Wste] SOx9] &8l 7F 25 o] Fo] A 7] A7FA = CO,9
AA7F A H L EAGE s A5t A €9 3% F Coo AA a8AS
A A T QT

[96] A 71 A, SOx &7 7(132)°l 9] &l SOxE & sto] W& H-(170)= vl ol ] =
A Aol = SOy, SO, 97 E, NaS0s, NaSO,, MgCO,, MgSO, L o] 2] 2] o] &
s} o] A E3hE o] 9]

[97] gHA, oA A3 uke} o], FER](130)+=, A 1 (10) S = FH
W& ¥ = Wl 71 7k 9] NOxE F738te] Al 7] 8h= NOx +7H(133)E T
E3FeaL, NOx7F Al A | w717k~ 5 a9 5 F (102 E 334 34
WAl A WZhskar WZhE w7 72 9) o A2 (12027 o S

HFEAIA COE S EFS T892 HEsto] COE AT F A

[98] =, EEF(130) = AEF A Z(10) 0 ZHE v & E = Wl 7] 7k~ Noxg
= ?8}01 A7 8F= NOx &=77(133) 2k, NOx7F Al 718 vl 7] 7k =5 &l =2

SAA W7t HA SOE &3l Al A Al A 8= SOx T 7(132)2F, SOx7H

1 % A 71720 Fd AT (12002 7 35 E GEYol+E WA A
CO,E NH,HCO;(aq) 2 A $+3}o] CO,E Al A sh= CO, Al A F-(131)7}F
FAME o ' AT YA E oA, NOxSF SOk CO,E aH4 o= 5t
A 7 gkt

[99] olo) we}, CO, Al AH-(131)= LA NOeF SO 7 Al A H vl 7] 7k 2=}

o5 Hh3 Al A WA A A A, CO, A 378 Foll NOxSF SOx 22

Hhgo] WA eHA] gFol o WA S e 7 o] T A lA

%01 A& NHHCO, S 98 <= 9t

714, FFEF(130)+=, CO, Al 71 7-(131) ¢} SOx & 7(132)2F NOx

F(133)9} F< 5= EGE(134) & 2 ¢ato] A==, 42 /iE RE=

Hol REdtyo] A3t 7 AE 5 o, g o] B9 FE R S35 Eof

=H 5 Aol FER(130) A A = v BF ] e 50 B R

,g o} :FLH =] L:_ 011‘4—

[101] T-A A S =2, NOx F(133)+= SCR(Selective Catalyst Reactor) 2 4], 5= 59])
S E ke o], kR o} A ARH(150) 278 E 2 9] (133a) = %%71
B3l All NH; A =5(133b) 2 NH, & 23 35 5HA U, NH; 9| A of =

L
N(}O

[

Mo 9 wl
My ot Hﬁ
—{m

2

[100]

E{FU oX, ox ¥

o

H

QAFAAE A(133¢)9] QA (UREA)E 845 3338 ﬁ(133d)a =3l 1
NH; ¥AF=Z(133e) 2 o3 dol &8 £ 558 B35S A e 4
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[103]

[104]

[105]

[106]

[107]

[108]

[109]
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S, L5 F ¥l shE NHSHCOH S ASHE R, NI E A Fi5te] €O,
WAL Fol= gl A 5 ok
R F5 BRI (130)32, NOx &7 (131) 9} SOx &77(132) Akl ol @A ¥ of

AEE <10y Dot 25 A al A 7] = EGE(Exhaust Gas
Economizer)(134)& ©] % 3+a 4= T},

g, 59 FE2ERL(140)E S5 A2 120025 S5 (13002
Ty o] #3E = Sade v E A s}

o Zit), FE ol =3hele 1(A)§ o e I R R B ey Rae) ey e S =S
o= &4 (81314 2)8] (NH):CO.8] o] Fo] CO, Ml o] F7heH)
A§-o = I}k Co, T2 2138l CaCO, == MgCO;
7oA W P2, S e 2 d 5 (140)=
QA F-A18he] E5EFI(130)9] CO, &4 59l

v
g H
i T
m]o

oy

o]

Y

<
O>"

& e |
o 2 rUE

5
_l

9
I i)
& off

Oﬁ,ngo%_\ﬁoﬁ
© W
Mm_\ﬁf_,oﬂi
4
B

I o &

o T n2

o

ot
-

of
k1
n

HI(140)3, EF 9 A 2712008 LFE
(A)S &3Hel= A sne] R Yol5E

7% 12% 5 ZAE 52 A A S 9l o)

o4 o i

o
RN

o,
iy

M i
™
)
e

i
0!

off -

rlor 1l
oo kg
ol
ok,
e

n

)

1-

)

=2

]Ilol' ol

A
A (140)=, 5= 400 =A1E vke} o], A5 ks
ZhRl(141), FTEHI(1B30)E 35 ¥ = 59 R Yol 55
= pHALA (142), FE Yol &8 Z(125)2] 7zl & &5
(120278 $35= Lk FRYolae] f3g zdahs

A H(143), pHAA (142)0l] o] & et o} 5= 5 5ol whe}, F4=of
20)EFH | A5 E dEYol4E EFete] 55 Fol A
(1419 A5 E EFsI] FRE Vo, dR Yol $ L E

= A (144), R A 14d)el 9] 3 EHA NH, o] TS WAl sk
g B (145)E 749 5 A}
1, B4 (144) -l = 01%10}71] Zgetr] el A ekRE dod
= Y7 v A gfo]Z = 1;} 61—6:1}:H§._-?/K—]E1Z,: Qlar,

_1% o
)
>
oo
N
A
K3
)
E
o
i
o

o,

i
4 o
oPr

1 g
w o

2

©:
ol OH

-

W ly

~

2B Ay BN o BN X
rr ozl

20 B o 2 do 2
ook e

7

— 3
>~

o

Astel s GElolE R NH3<g>7} Furste] 25 A

O‘E’ ES’Z o ¥©
2

L
o g
ﬂ3

140]- A AR (150)%, TF2-9] (88141 31 L (8814 4]0 2] 3,
S0 RPE I EH G2 E 5§01 27 FEpakshE 5gola)
A NH; & AAstol A FE (13002 3 F1AA Co, T o s
&35 3kaL, CO,E CaCOs(s) o= MgCOs(s) & B 2 #4317 1}
355 37U, NOx S E(133) 2 335810 NHE NOKE S38HE

7

e > ofo

¢

3
_|_,

S L=
u
?1_«1
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[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

14

[3}8+4]3]
NH,HCO;(aqg) + Ca(OH), — CaCO5(S) + 2H,O + NH;(g)
[3}5t414]

NH,HCO,(aq) + Mg(OH), — MgCOs(S) + 2H,O + NH;(g)

TA AR, SFR Yol A A (150)=, &= 400 A vle} o], 27}
&S 928 (Ca(OH), = Mg(OH)Z)E A kahE= AR (15D,
B (130) 2B vl H 4259 58 (NHHCOs(aq)# 27}

TSR 8 S aby]o) of 3] nlwkate] NHi(g) 2 ¥Hih sl & A A oh+=
LR A(152), TFHRAU52)RTE & R HAEE FAst] Sk e
stz FE(153), & R AAES HA53)E Loz o] Fdh=
H3Z(154), FE[(153)] o8l ¥l ¥ R Yol (tE= A E A skl
FLEAAN(140)2 st R Yol AR A155), Yok
(15527 F7 %Eiéﬁ(mo)i TwohE R ol
2(156) 2 E(153)) o &l w2l H T4EA(CaCOs(s) H= MgCO4(s)) &
= = A&7 (dryen (M AN E o] FE o] a1 E s} A el R A dshE
%E° XVP%EL(UlE/\l)E T34 5 3
71A, &R A(152) ol A A)E ugky 1 | o3l A2 0 & vEgA] 7],
o] &3t o] FAALE AL LEE AT 5 AT

E5h AR A5 N = 59 5 EHAEEE(Ca0 = MgO)

27} =42k sl 78 9 (Ca(OH), 3= Mg(OH),) S A4 8he] A]
SR A(143) 2 F ks 98 g,

ol & Fall, vl A ¥ FE54E8E(Ca0 = MgO) 3= 27F 5474k sk &=
o (Ca(OH), ®3= Mg(OH),)THs F-ste] Eof 71 F¢jo] Haglon,

B

2

|

9

1A A
5l ar

o

2~ Q.

T

R ol Fx A7 la, E(153)9] £ A7 E &9 4 3L, NH,
QB LS Ed At = 0|2 o 2= FEAZNET AP 3, NH, 9
55 QYA S o], CO, A AH] £& A 3]

f

= "0
, (153)= Z3e) 4(152) 2 ¢ & N3 % el&to] NaHCO, 2}
729 Bk AAES gHH E(154)0) o8] a1t o R o] F3he] BAFY S

FEN 2 A gAY Ao 2 &3 o 7] A, DEl(153)2

3]sl A 1A
Qe A 1} A o] ol o AAT Felo] A3 W A6t 489
9

3, FR o 3 (156)= Nl G0}t o}

EE AAEZ Y g E SAd QT

= = of =Al¥ v} o], EGE(134)E & 73}

Al gl %7](Steam)9} ¥3}5 Fefo] £gE-S THitol 28 = e (steam
=2 Raste] 7] ARA R Tk

HZHA(161)%}, EZ HAHU6)ESE EGE(134) & HY Y5 <=3

i
o
ox
1z
oy
2
L ﬂ
b
) ﬂ
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[122]

[123]
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Taete Rdda S EEZA62)%, T ARARNYH ARHE T 35HH

AFo] vl 2Z4E 3] 6= A 27 o] = B H (cascade tank)(163)¢},

A=A R A (163)ZH B HEHE A (162 B9 &S 24354

FHL(164) D 2AWH(165)E A F oA, A 2] 714 n] e

£ At Tadh

7|14, A8k I (10)9] Fat7t & A F-olli= 7| 7~ 2R E ARk

1 Q3 Z7]9] %S EGE(134)E S8 3] A4t

g goll= R deuel) AAd AR s ALA
]

Kol
=
A~
T

Aded

>~
ok

=

= Ak AR A17D, A TR AATHEFE o) FH 32 (172)0
ol o] AAGo A ZERANS FFHe a5 RS 245=

AP FH % pHEA S Ae T3 A FARH S Tl ek A4 2 44A](173), 2
TE 5o ny g MEES 8 AshE EUAAGHANTHE T E oA,
FAEFA(173) 5 SHate] A= FT5ohE ARG = Ao Esta,
Mol EZ2A L SHA Eolis FE 5o ¥ MEES EER

S A A G A (174)00 A7 Bs 4= Qo)

A, Aol ExAe 5] A E
FTEI(130) 2 FH M E = EE o]
FAsE] Hao et o] 5 A e AV S 44 S 5 2
AEE o] ARgE 5= 9l

A, By o] oh 2 A A o of] whE Aube obA] A et Aube] 247t v &
ARG A 5 Fu) e Auks A5 5

ulo] 2

wheb, A% ulep g Alutel

BN
o
o

SATEE Fdel v EE A wA st FaEkel el e Ak
YA S SFaL, ZRSEAI 2Rl A B 8he] als B Far el el Al SR Q1%
T A UASHL IMO SV M E Al E S HAT| S 3
V&= T4 8= AR dgste] Fe MEsY 783 242 st
A7d3sh, NHE A A she] B4 3174e] NH, 9 255 H A shshar, 2
Tt S A5 FY 5 90, 2ATAE AAG YR EAehs S Y
= A gste] sl gEol 7hs st S Shal, NH; A AP A] 2538k SO R 919k
FHbe& A7 st NH, o] £4& Haststar dE o) 84 Eaw ol
F3E A BEE P 3k

I, 108 FEsh, 2 g o] wrhE Al ool whE ekl vk
& AR =, Ak A1) 2 RE vl EH = v 7k~ E @7k
w717k Y2 (110°), L 5 CO, T & Al£8ko] 3 shs F59
A (120, W71 7F2= B ZR(110)ell o] 3 Wy Zhg W 7] 7k 2o} 5=l
A (120027 & Fola WAl A COE HEFY 788 st
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€02 A7 8Kz CO, AAR(31)7E B 8, FEH91(130), F52)
AR (1202 E FFESI130) 2 FHEE F5N FrE 2
Fo SRR R40), B FFEAA30)ZIE NEY R EY 58S
D FEFAIE $E A LGN NLE AN FEA130)2
37N A Fo 0 AAEEES bz, GE o} AAE50)E Zetel,
A Sl3) B2 w7174 E Weatel Folel 57t oA
& AR SO S S 2 Al Srolel 5 F AP FAG
°©

[125]  ©71A, 5l

HMHMME$EE SOx &4
Fotetn s AdE o 9l
[126] Eﬁ/Wﬂﬂﬁﬂﬁgium%&%ﬂ%@%]&kﬂm@&ﬂﬂﬁ
= SOx FHE AT At glov, ARFFLSMGO)E AHg-sh=
ol = ﬂ%ﬂmnﬂ%@%?%zﬂ 7172~ o Wy 7h2k SOxe] 88 <l
= SOx FFE F/FE S 5 QT
(1271 olstell A= Adt <l el ISR LNGE AHS sy AF2#5 Ak
o] 3101 FEF ol NOx F5=3, W71 7k {2435, CO, A 71 %57}
F3E A E 71Esk, ool A H = AL oy, dEd
Bl gho] NOx &5+ AWk Al 3t A 2 o] 5ol whe} FrHjo) 5 44 g¢

[128] olsl, & 10 WA &= 162 Fr2ste], A3k Auko] 4712 v & A 7= 9
TS FAH R Adwshd o) 2o
[129] S-A, w7 72 W2 (1100 A RF A (10) 2R E wjE ] = w7 EA S

Wzkatol M, v 7] 7k 2 0] 55 vk Fadlol] 9% COo, FFE Y EsHA gt
[130] o A, v 7] 7F2s W Z-(110%) =, At A (10) S 25EE m &5 =

W71 7F22 8 A S (fresh water)©] LA 0 8 WZbSt 5= glom, FAH 0 R

W 7)1 7k 227F sk W7 7k vl E e e i d a1 o2 A

WA 2] 02 RE AT E = F5E THAIA Hahe] dughd2d

o8 7| 7F2~E 27°C WA 33°Ce] =& WJzhsk 4= Qi

[131] = 230l o8 Mi77F=E A4 et FUHA S o] TP o Qs
Fadle] s mTh vhol A 2 A7 F94d 5ol AsHE =], o] & /)41 Ete
A g2 o)) o] &) w717k 225 Whate] Fa o s kTt vhol A= A&
WAleto] A7 S e e dASA FAE 5

[132] U, FFd A2F(1200)F T2 (31814 519 ol F ¢ NH, & RHEATA

Y CO, FF 9l a1 1 R L] o} X (NH,OH(aq)) & Al3te] F49)
LE2AR140)E A A FFERI(130) R T gt
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[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

17
[3}3}2]5]
NH; + H,O — NH,OH(aq), (2 2E8H8, 1650MJ/ton)
TAH R, FEALF120)3E, 1 11 R 121300 24 vhs} o], P55

Agelis AR AE RA), 5 ARRE 55 FRUolsYa123)®
THetE Yeadmu2n), a9-e] NHE A1748h= NH A 44:(122),
erdiiBaarel o &5 s ol NHAG2(122) 29 &5 5=
NH,Z #Alste] s 5 wiop g Al zeho] A 4ai

FR Yol A123), FRU PR A(123) el Rl $1E
pHAIA (124), B R} 2 (123) 2B F40) 5 d 3 (140)2
s GRS FHF s 4R Lok BFAL25)R T4 5 ek

7T, F5ER(130)9 Lok AR50V S w R G obi

odl

oEi
QL
rr

2L AFHAA 557 RSP =, 557} sobA = Aol w
RO} T F40] SR, 10 F2)0] Bistel, shobxl grriops:
EEE BASIY AAE R Yol L ®E AASHA H-A8 9

P, D5 R B Lol A ehmi]obye] culshe] NH,
(2)2] ¥ <S(partial pressure)©] =o}A1, th 719t el ol A = NH, 7} At 4l o &
& doji} =24 0] F7hgtt), oldl), als xR YolE A4 s}
AsA = S8l =7 %31 NHy(g) 9 T71%h0] WolA RS 55 w351 71}

A 28l Gol| A &-A af of 3l

ofN
(53
2

=, NHy(g)7t th7] 5o 2 S &4 5= A& WAl et 98l
FEYolr (123 ol AU o] FEHE 72 FA st
PRl R A (123) el S e AH 2 FHsto] NH,S| S a2
H]—x] S+ 2= 0]

ol 2 E%, NH;3= -34°C, 8.5barol| A 2] e & A o] 7}s 8tz 2 Aol A

7]'%?1 Tbar $45E 7] & A5 R Yol E A (123Y) RS dAH o w
frA 814, 50% 55 o] Gl E ol =(123)0] A4 4= 9

w3k PR ol 5E F(123Y) 9] TR 2 93l 9FA o 9 (Safety Area)®
Hj71ake] 9Fed & wi= oA M (safety valve)(123a°)7F A X1 4= g1t}

the, E5EF (13000 = w71 7F2 Wz 10M)el o & WZkE w7 7h ¢}
g;o_ﬂ‘ A 2R (120) 2 5RE o] & *O‘JOJ o ® 1] o}4=(NH,OH(aq)) & /1841 A
t}&-9] [3}814] 619} 2ol CO,E LR HS 58 9(NHHCO,(aq)) 2 & A 33}
CQgﬂﬂ&bﬂxﬂﬁﬂBUﬂ 37 €
(315126

2NH,OH + CO, — (NH,),CO; + H,0

ru

(NH,),CO; + CO, + H,0 — 2NH,HCO,
TAA SR, CO, A A3, & 120] &

Al
SEEAF(140)EFH T35 = dRYel+E ﬁT
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[144]

[145]

[146]

[147]

[148]

[149]
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Z(131a), 71 7F2= 9] CO,8F S99 SR ol=8F H S A1 A COE
& 4892l NH,HCOs(aq) % ﬂﬁw 7= A AA31bY), EA A (1316%) 7}

| 5] 7 gaitt g o 2 A H o] CO, &g o= gk s
[e]

N
I~
Ol
_,_4

= Z 9 Al 7l (cooling jacket)(W] = A]), CO, 2} HE-S-8FA] a1 o] -2
NH 2 ¥ s 98 2Zgol13le), =37 o Y 2 34 ¥ o

WA= Z(131a)00] o 3 AR B4 E] = R Yol E
xH(131b Yy o 2 3|9 A] Y] = v A E Al 7 #(131dY), EUA(131b° )E
SR Yol 7t SOy S 2 A {54 XS dAH AW (131e), B
(131en) e =2 XA M7 7 F &S AW et A e e

L_Hl

2 N ool o 1 = oL 2 S Ao

r:l JE oy o
rf'

F31M) o2 FAE 5= 3l

oAVIAM, FH AL =4 X*DW] 7 1 8hg 30°C W A] 50°CE Y 2hske] Co,
TrEe AT TORE FASEA NH7F 71 8h s of £ WA 5 ok
ALt

A, CO, A 711313 717k 9 NH,9Fo] 504 & SeaA & <l
2o A Q5= w7 B -8 9 SHpressure drop) Woll A £ HEH w2
chekdt ezt aedE o= =), 2, FA(131b)= e F9 T
AEHA ol AnF dAE v S 2 o= A4 ¥, g A g
AEH AT 71 A o] b= 7dstel gt E arefsto] & 1500 oAl nke}
ool Age i ZAs A S 48T 7 a1, 1600 o Al npe} o]
AE Yol FAF=Z(131a))S Y] 3Ho] 3 (ladder pipe) & Bl (a) iz 22X o]
FHib) = 744 = vt

EE R Y olg= SXAA131b)E sk Fabskar w7 7k
FHAAA3IHE BT Tt HEHA Hof Add A4S HA ] Ag
S5 28 7 Apolof] & AF 7| =47 A E

ESH U AE A AT(131d)S B]AME R Yol rt =7 EH%Oﬂ A& of
] (droplet) 0] 71X X5 8fo] 250l o] 8] FHA(131b) WO R
1l o4 3| 5 = (drain) gFct.

A, b Asrgh mpe) o], ARE (10 LNG = AR FE dR=
AFEEHE A S AA R 3=, LNGE A8 2 AM8-3h= 4 §-ll SOx2] A o]

& T o, ekl aoyel AFFiE ARE AMESHE A5
FTE(1300)F SOx 775 782 5 vk

o A, B TAFE X = gehon, SOx S5 A4 1F(10) 2 2 F-H
W& ¥ = M7 7= a9k Wh3 Al A WZbeta A SOxE &3l Al A Al Aska,
CO, A 7131 SOx7F A A ¥ a1 Y245 w7 7h 2= 9} F7
A ZF (12002 FH o] FFNE WA A COE HEF T8 A0 2 st
COE FF AAT F 2

EgE, oA A gk uhet ﬂOl, FEF(1307)=, A (10 S 2

W) % 5] = W) 7] 72 o] NOxZ F4-8k0] 4 7] 8hi= NOx F5 51322 ¢

l
2 7ol
[e]
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[155]

[156]
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SE 3L, NOxZF A7 w71 7k 228 ) 7] 7k @210yl o3 @ 2t
W7 717 eh F el A2 (1200) 257 o Fa oS WS AIA CoE
2EY FRoI02 AR CO.8 AN 5 9

=, FFERI 1300 Adk dlF(10M) 0 2 5-E Hﬁgﬂb 717k~ 2] NOx =
ko] A 718k= NOx %—??(132‘)9} NOx7F Al 713 a1 W37 v} 7] 7k 2= 2}

T A ZT120HEFEH F9E GE Yo E vHEAlA CO,E NHHCO;

(aq)= A gste] COE A7 8k CO, AAF(131)7F AN Fo 2 A5

G/ H 014, NOx ot COE A4 &= Fopsto] Al 7] .

Ol o], CO, A 713-(131°)3= A NOx7F Al 7wl 7] 7k 9f SF R ol &

SAA AA A7 el A, CO, A7 T4 Foll NOx= {18+ ko] At~

9%0} EEE HAS HAAsE R o] 5 TA A EEEe] 42 NHHCOE

o
A Atk

714, %—‘E}"J(BO‘)%, CO, AI7AHF-(1317) 2k NOx 5 747-(132) 9} +-= 5=
EGE(133) & ¥gsto] A H ¥, 747 7l BE 2 A ¥ o] BEsheo] 4%
TAE S gj\J_ vholo] Bl e 2 E3tE o] tAE S5 9l
FERI(130) A= @ BFS] s o] B9 R g Eo] A

o]
PA

T-A A 02 NOx F(132")+= SCR(Selective Catalyst Reactor) 241, &
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