e N R E
W OR M5 RV HE U B 57 KAk

Fie NI E
REMNY S EEHIE

RAREMNIIER ORTEE (2)
—;WER RGP BIF) —

2016 & 2 A

H 2 = B 77814 (JICA)

AL BFHR
AmWEEN EERAEEAREZF O (ICETT)

CNO

CN

16-01







KIBENZERI BTG
— APEELNL —

i N RSN E A5 ORI 50
MALATBUE N Bl T






1)

illg

A CREM R BORIER) £ EHE R 5 bk oA BRI 2 2800 12
BRIREE AL oo Sl BN AT BUE N B BR i INUA IR BRI H « e NRSEFIE K
REEMY S EERIE” MANEZ—, RS EEE TR A 55 0 B E BRI B AR
e 0 5 v E BB LR — A3 R G 1

1E 2011 FFFLAI T AR, A EBURE RS I TN R, AT 5 A
FE BB AR AR, i T HESbRE,  FEE SRR T R . 20 R
JBUN IEW B8 S UL A B 5 1055 41, + = HRIH E kR B b ik e, (275
BE— B s KRB HARR S, 7E 2016 ETFEE I =HMEIH, o EBUFRAR SR
ANIE RIS .

AFE B IR RAT AR R B S A7k R Ak A 2012 4 10 A FFEE. BUA Al 2015 4F 1
HIFIEPATINER 2 . BRI TV K5 B HFsobR#E (GB28662-2012) KIZE ¥y NOx HESUbR#E «
Hul, EWaEESEAR, Mol g, NEIUAMRESHE 7.

FE_ERTA L o5 g S o E E P NOx IR e R TSR, AT JTCA BR A
(s i)y R e v ] A S BT AT 1 H 7 SOsT iR O IR EE RS B BT Bt KRR
2 bR B A E AT AT )8 DL RS, AHIE S E IR HES %5 . AR
B TEN AT TG Zh 45 BTV G, 83 A i 7 BURF AL E NOx #4i5 tad it
5%,

RIGFAESTAH T HAN NOx FHIEA, F /4T T HARBAT AHCECR . ) iiseT
EEL T A AT T IR N A

RIGFAIE B2 TG G TN B R 1B, FEF e 24 5 it 28l 45 31 T 1
BB T S0 T TR (AR AR B BO A &, FEBLIR SRR . FRATE O LA B AR R BE 8
SRy e b BUR AL SR S

20154 10 A
e N R LA R B LR 5350
MSTATBGEN E B i JIH AL






1 HAEERATIIAETTIIIR oottt 1
Tod T AL oottt ettt ettt 1
Lo i e e 2

1,20 B R B IE et 2
12,2, T TEETR oottt 2
1.8, BUEAEIIHETBUIE I oottt ettt ettt et eae e 4
Lo BEFETETIL oo e e e 4

2 HARIAT AT B R RIS oot 6
DL TGYEBTTETEI oo ettt ettt et et 6
2.2 TEIHIIIR oo e 10
2.8, FEARIERRITITE oo ettt ettt ettt 11
e FETBFRHE oo et 11
2.8, T BEEEIR oo ettt 13

3 BB T TEBTVETETR oo e, 15
B L. B T BT oottt 17
3.2, BEGEHLITIBAT BT oottt 18

Be2 L. BB oot 18
B.2.2.  FEH L e 19
3.3, BRI HETBUGEE R oottt e 22

A B R T R T oottt ettt 26
4.1, A[RIE B AT T L IBER oottt ettt 26
A2 TTBETEIL .o e 28
4.3, BB B R B e 32

A8 1 B T e e eaeas 32
4.3.2. M EIEIE B e ettt 33
4.3.8. I U TR oottt ettt ettt 34
B34, BIIURIRTE T «.eeeeeeeeeeee e ettt ettt et 34
4,35, TETETRIBIIL e e et 35
4.3.6. TEALER. BEMMITEAEE oo, 36
4.3.7. Exhaust Gas Treatment through Low-Temperature Plasma................... 37
4.3.8.  Top Pressure Recovery TUrbine ........cccooeeeeiiiiiiiiiiiiieeeiiieiiiiiiieeeeeeeeeeevienn 38
4.3.9. Sinter Plant Heat ReCOVEry .........oovvviiiieiiiiiiiiiiiiiieeeeeeeeciieee e, 39
4.3.10. Multi-silt Burner in Ignition Furnace...........cccccoooeeeiiiiiiiiiiiiiieneeeieeeeeiinnn, 40
4.4, BEEMITERITEARIIZETENE oo e et 41
O B 1 o I 7 NSRRI 41
4.4.2.  GEFEMEBELIETREIE CSCR) oo 42
4.4.3.  JEME IRV EE B oo 43

5 EBENE AL AR ZE] oottt 45

5.1, RIFEANBATBR AT oo 45
B L L S e et 45
5.1.2.  JEMERFEENZERMUBIEAETZAR oo 46
5. 1.8, B A 2 B ettt 47



ST B S N OSSR U USSR OURR 51

5.2. TG HEZERITE AT LA T oo et 52
B2 L BB e e e 52
5.2.2.  NOX FETBEIBEZE I .o e ettt 53
B.2.80 T I .ot 54



1 HARMET LA FIR
1.1 A%

WE 1-1 FoR, HARPHESF R 1975 2B AT FTFRRE, HZE BT 1
e A . 2002 E LR, {HFUHAN = 5 2002 £ 9.04 {2 R %S 2010 £ 14.31 {20,
2012 fEBEAG N, A 15.48 {20, HAH & 2002 £ 1.07 20, 2010 44 1.09 121, 2012
107 120, FARBEL . S E TR 1AL 4. B2, RELE 2002 4 1.82 {20,
2010 4EK 6.28 121, 2012 4 7.17 {20, HIFE K.

I B 5 H AR S A2 1
[EpFLL

DiNiS

e )3

femig

ERRETH

HASE 2R B i

1-1 [E b5 H AR B A2



1.2. &£FI¥

1.2.1. EAKIE

& 1-2 Frosoh HAS A RS E, EEHHNT: 12

SR R R AT

JERHRTALEE:  Besh. BREFEA. SRR s

EPUBAT WA DRALEEEORL. (B B ERRAE . R R BATRORCE L
CHfy 57 8 125 TR A2 AT)

FRFRAEM: BTN SRR EOR TSR . RS RS ER
R TR SRRRIRRTRAT . FRIRKY . IR S5 L
AL, W Bk BRER. BiRS. TRT. CDQ. A#JEllk. EHEo 5. i
BHEEME

® ©® 6

@ @ ®

1.2.2. FEA

BT IEARBNL RN, S AR BCHEZERD):

@O SCOPE21 (Super Coke Oven for Productivity &Environmental Enhancement
toward the 21st Century) 3: FFEEERY = Fr—RERFIEEA
—B HBRR 358 5 R ISENL 1 541 2008 4 5 HITihiatT

@ COURSE ( CO:z Ultimate Reduction in Steelmaking Process by Innovative
Technology for Cool Earth 500 4: LAHIg4NEL T COz2 A H B #EAT BRI .
HABUR M 2008 FFFF-46HE1T Cool Earth  TiH .

LB, TIRE . FH0A. IkAM:  $IBERITR KRR AE KRS HRKHER. $3915 (2011
2 BTt NEERIT RIS 54 ERITTR NKK #4R No.179 (2002.11)

3 g BRI R G TR R (SCOPE21D) MIEREFIFG (2011 4F)

4 HAMEREE S : web site



K 1-2 BT A P HOR AR T
(i lhe: PERGFHME: A HLRIIFZRANE [HLITIEHARNIFZLA S F 1558 20104 3 /)



1.3. RAENYHHKER

M) H) NOx EE5HEYE SOx HF], ARl FERFAmAg. HAEERE 7T
FAREIRGE S . OB TR M U U A B % S5 i, AW ERAT L NOx HEiicE
AW, A TARIFRIBOR (B 1-3). 1994 ELLE, HABMERIR B 5 1EVE A H A ERAT L
NOx HFCE M AW, 2 )5 r8dER 1% 1993 SRR IS

1-3 iEAT M NOx HEi =281k
CHikb:  HABEBER)D
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2 HAITHETLRAMHER T EBR

2.1. TERBBEE

fE 2000 FZJEHERRTEH T, HEE A GARGRAT I 2546 U8 5 LSRR L i
2001 447 Arcelor. 2003 4Eit4: 7 JFESteal. 2004 it 7 Mittal. 2006 fEi#tf: T
Arcelor-Mital. 2012 fF3tAE 1 3 H8E &S558 B Sk llk, g HE AL, 67

AR AN TESR AR =2 PR SA . TRERIR IR S e R B, AR THEE RS MU S E )

(LR RFRNOx™) FIRHE A

FIT A ANk A R A B i T 4% R R AR MR AR SR AR 7 2 L BRAIRSAS o el by,
1995 SE40 PR AR Il N1EE 1 (5400 m°) 283 @ AP 2547 A 5000 m? DA L 8 K 7Y
m (GR 2-1), R RIHA R IR A S A AL L R SR IS A TR A 7 1
BEArEE (R 2-2), BURIEERIZT (B 2-1). Wik ER—RA0% ), wraek 1oy
BRI 10 SR A8 T — 3, IAFZ) 1600t/ N/4E, KeEsHL L seEl T LKA

#£ 2-1 5000m?LA b =i ARy

FEHrret[a] 4
1995 PP RIERBT IS AR 1 s (5400 m*)
1998 JFE T2 6 mil (5153 m®)
2002 JFE WGBS 4 =ihp (5005 m*)
2003 B H AR 4 = (5555 m*)
W H AR R 7328 2 (5775 m*)
2004 JFE MY GUESS 1 St (5000 m*)
EAER T ERE 1 &k (5370 m*)
2006 JFE WP 1L 4 =i (5000 m*)
9007 WrHAGIERAE RS 1 & (5443 m*)
B &R TV B 8 @l (5370 m*)
2009 Hr HAHIEE R 7328 1 (5775 m*)

CHILb: 175G FME: BRI Z LG FEOL R Z L i e &
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1990 4E 2003 4
BT EE (PTHAE m®) 37 & (122,997) 29 & (114,017)
IR (m3) 3323 3931
FERE (t/4E) 80,144,653 82,089,710
Rk EE (t/m3 + d) 1.99 2.04
FIBRRLEL (kg/t) 505 506 (kg/t)
SRR T (kg/t) 446 381
SFE AN R B (kg/t) 59 (M) 5lkg/t) 125 (JEH 125kg/t)
JrE B (kg/t) 312 287
RATHL (%) FERHAE (%) | 77.0/8.0 73.1/5.3

(L PEEGHME: PRI RGN AL [FYIELR I AT

2-1 HARREL LB 224

15 % 20104 3 /1)

(Hi4t: The State of the Art Clean Technologies (SCOT) for Steelmaking
Handbook (2nd Edition), December 2010)




*® 2-3 EEAL S A

m H 1990 4 2002 4

RablisE e (5) 33 25
ReEEHLA A () 9,017 8,541
;e (F 4 106,442 106,496
Hr & (vd) 9,407 11,671
AR (t/h/m2) 1.41 1.46
W i 28 (%) 90 88.9

CHiILb: P55 70 BRI ZGN . FHLEDEREARIZ G0 R E 5
15 % 2010 3 /7)

AN
VS =aY

FEMEGG QR BT, SEBLT A BIEM IR A, HALE SOx . NOx. COz
IEHE fz RS E TG B T AV I R AL 2 T T AT AR S 0 R AR EE
Jith, B HERAE S AEEERARAA RN K, LAk SOx JRELJT T 1973 )1 Ie i 8k T2 4 ke
SNl B A E Dk, B4 70 454K-2000 M, LR IER) #R L T

Wi E, SOx i35 R E AR TR KM SEE (& 2-4). Kl 2-2 Jios JFE 15efit, SOx 5

1973 FFAH LR L1980 T 1/9.

R 2-4 BEAHUR AR B 23R 00

T JRIE Jhif 7y =X AbHE AR #HE
JET1 4DL 1973 WIEA KA EIE 12 Ji Nm%h

Hr H Bk 1974 WA - BE 20 /i Nm%h

JIERK I 4DL 1974 WA K ATE 75 Ji Nm%h

{£ &K1 5DL 1975 Moretana 7541 KA B 12 37 Ji Nm%h

JIEk/K ) 3DL 1975 WA IR AE 90 /5 Nm%h

)18k 3DL 1975 BIEAKABIE 32 Ji Nm%h | (f£ig)
¥4 1DL 1975 Moretana 751 KA1 B 1% 88 Ji Nm%h

4 5 2DL 1976 Moretana 54 KA Bk 200 /5 Nm%h

FHEN JE iy 1976 CAL 7% 35 /i Nm*h | (1%i5)
FREN A 1976 CAL 7% 35 /i Nm*h | (1%ig)
H L 1976 CAL 7% 37.5 7 Nm%h

NI4T 4DL 35 1976 MBI KATE 65 /i Nm*h

NKK #&1l 3DL 1976 AR R 76 7i Nm*h | (1%i5)




B HPE 1976 R - B L 180 /i Nm%h | ({%iz)
NKK 3% 1DL 1976 AR % 156 Jj Nm%h
B H ST 1979 M V- Bk 50 /i Nm%h | (f£ig)
Hl R (oD 1983 RN 37.5 Ji Nm%h
4/ 3DL 1985 AENEE 40 /i Nm%h
FrEZ P (S0E)D 1987 SN 42 7i Nm%h
HrH 84 2 3DL 1987 TR 90 /5 Nm%h
JIK S 4DL (268D | 1996 A 75 Ji Nm¥h
JIEk/K 5 3DL (M) | 1996 AL 90 /i Nm%h
7] k47 & 12DL 1999 TG TR 130 /i Nm%h

7 NOx yaH# /5 1H, 1973 4F H A € 7 BT RSP R b e, e “H F2MEMN
7£ 0.04-0.06ppm PLR”, N TiEFX—FrvlE, AERECE WAL T “UMEAT I NOx PG ARTT K& M
7, T 1974 FBAL TNOx WA S, T2 /G1 5 SN B8 23 122 H e AWl 57877 A8

(L — RN H AW S (I 1))

(HiL: FR

2-2 SOx KAzt

WEE) HIETER #5845 76 (1990) 5 6 5)

BR, BB T EARITREFAHT T2 AL BT i H AR, 1980 4 3 i LRI AR

{HHL AR N S IR S A Bk A L A5 21 1) 2 iz . I 2-3 Fion JFE [MSEfl 5 1973 4
FIEE NOx f##] 1 1/2 PR, 8

8 P HFHMERPHBARNAGA . FEWBEBEARNASHE H16% 2010F3 A




2. 2.

K 2-3 NOx HilJk2Az 1,

(HL: REFETHT S8R BFATSE: e AEHELT IR % ) JFE

. No.6 (2004 % 12 /7))

HEALB R

Wk 2-5 o, HAFER LA F RSB GEMED WAEF, HE 7S MNegiT
Ak NOx ZEHlEEM . VLT

1970 = filE (AFHEAVE)
1974 4 #ilE (NOx FREARE)
1976 4: (1) %% SOx S EHH]) (1973 4 %)
1978 4. BT (NO2 FREifRHE (BUATHI H T4 0.04-0.06ppm FrifE))
1982 4. () %% NOx MEH) (1981 #i5E)
* 2-5 KAGHAMHKRER (FEEMD
T | RuE P
1949 | il ]~ F7 k241
1955 | fill & KA 5 11 2451
1962 i1l 5 AR HE TS R 1) S8 P v
1968 &fi;\zgﬁ;ﬁwﬂﬁ il KR
1969 | fill & A FH By 1k 24 il AR (SO IS bR
1970 | AT AFYIEH] GRALBRE]D
1971 | SEAT E A RRRIBR B CRR B & &)
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1972 il e By ki) (SPM) (38 bRifE
L9738 il € A (NO2) 5287 (0x)
HOEZS L 7]
1974 | SRACE P RRORIBR B (BRI & &)
1976 | SEAT L) %5 SOx s Hiil
1978 BT AR (NO) IR EI b itk
1982 | SEAT L) 4% NOx &&=
1992 il € Hl3N 4 NOx ¥
1993 il & PR A
1999 | JFE (NO S AT shit-kl)
9000 HE AR MAR D] (BT AER 1%
D)
WAL E A FRUA W34 G-man)
2001 | 5EfbHEL) " NOx %l /NRAE Bl (4
1EfERD
2003 | FFAa BRS04
2006 | A ZEMRS] GRAGHRBRED
2007 HENLENZE NOx. PM 3% (BiTHLEI % NOx
e
2009 il e AR ) (PM2.5) PR S8  vE
2.3. BAREHFR

1973 FLVg, HAMEIEE SBUG . BTN RARSAT I &, TR MOL 7“7k
NOx Bt AR BAT R E”, FRGE %S SR HEAT B 7 (V) BB R AT iR
BRI R A (NOx 3t4) APAT IR EAIBIR SR A & (NOx H &), 1EABARTT
KB . NOx A& HRFFRSE . A FUNUIREAT W FE, IRRIJT R peab M B BOR” BT 7o H I,
PERATLAE NOx B BRI KI5 A i35 70 m) I—BE . 1980 F-“NOx 2 &S ZH 0y I EkAT .
BRI BT R I ", R0 TR TE R R B R KB JRFY BB U

2.4.

HHATE

H AT AN BRAT AL AR SSBE % 1 NOx FFBR ISR 2-6 -
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* 2-6 MPRBLR I NOx HEshrtEAE (H 4)

W& RA FAR B PR
On (%) NO (ppm) *
Bt BRI 4 73 m3N Lk 5 60-100
4 73 m3N LR 5 130-150
BRI 20 77 m3N Ll I 4 130-150
AT B 4-20 Jj m3N 4 150
1-4 Jj m3N 4 150
1 i m3N BLF 4 () 180
BRIE SR P 20 i m3N DLk 6 200-250
4-20 Jj m3N 6 250-320
4 73 m3N LR 6 250-320
BRI PR A S 7 150
hnFg kg 7 150
KElelr . ledh | el 4 73 m3N Lk 220
ANy 4 73 m3N LLF 220
B ke st b 220
HoAth et 220
oy 473 m3N bl E 220
4 73 m3N DA
K& d s Hedp s | SR s 100
g FoA i ar 100
L
Py 4 7 m3N UL E
4 7 m3N AT
GBI AR &R 4 73 m3N Lk 180
4 73 m3N LR 180
& JE & J@ kg 4 73 m3N Lk 11G%) 100-180
473 m3N AR 11G%) 150-180
R FEIR P 7 170
T EFEE A R E

() ZHEE T IEMH On=0s, NIHTEATERIE.
*NOx /& NO. N20. NOz. NoOs ZEFREM . MR #2441 NOx K#73 4 NO, NOz
PR R R B A F Prhe A 28 sh, EER G2 . NO2 774 BAMRAK,
EAARETEE, B, MEhrdErhot NO2 IR 7 M. JFH, JIS i) NOx Wk ik
WER A NO2 bRt AT R Il .
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S2Pr b, NO/NOz HLEEARE B B AHA R A —FE.

UREEL ppm HH K mg/m?® , REHHSLL5 100% 4 NO2 i,
100mg/m3 =  200ppm
CSbr b, B4R NO 5 95%LL E, i, 100mg/m3 £ 140ppm)

2.5. FEEX

Ehed 70 AR, &5V ARmENUE, BRSBTS R LA, 25, X
37 [E A H AL BUABE S 27005 H, T 1996 4E 12 HHl5E 7“3t B EA780HR07,
TR T 7 b 2 FRAS BRI REIE S, W 15 1990 4EAMLL, F) 2010 438084 7 T 5 (B AL 11
W 10% M Hir. B 2-4 B AEE 2007 0S80, 5 1990 FAHEL, 2007 41 REFER &
B T 10.6%. B 2-5 FoR v HASHI“BRBRAT 1T BE SR BE SR MR B AV R, LR H, HA
PR AR BT TR R &, RIS T E KRR

2-4 PG LR I REFEAR AL
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PRERAT W7 e 3R 8% RTH B SR AL

03%20% i8E H #r10%
WhEL20% \ 1998@%—2007&3%&%
19714E F-19894E ik £ % #¥E1.6JkHT
3JkHT

ee OF4R

B 2-5 ANERAT ML RE S A8 RSB G AR

(4 : B : ST FE B 12 TR BT I3 H 3175011
BIHEIRE 2008 4E 10 /)
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3 AAMMFETFEBHEEAR

BT CAE L, AR BegEHL. B B, JEB oH SR TR, i —
HTHF. (H 31

X e e LY e Bk A KGR B BER . R i T8 REUR . ORI T 4L
NOx. SOx FIHEA 32 2K LL 5 &A1 TP

N 3-1 fow, MBRMSA TR Ema. WA, NOx. SOx FF5 I, — AR
B 3-1 ANERAT ML A S T (R4 55

# 3-1 WMPFEM AL WA NOx. SOx &5 4 Mm i) Ty

TH N N S NOx | 7t SOx
EEER | PR
FORAZEY | . MR U
FORMLEE | BN SN S HLE R L
ERRNL. LRl R . i
fe g W PLRERL. A . SR S | &
M
A A WERL. B T
‘JDéI:‘Il:‘ :
P RGN g fi
i . SR SRR, TETHA & &
L = & &
W A AR JEE.
s P AT G O ] -
N
19 1 R
e ey # ‘
i
9
i 1 & iR
Wi
1 4E 1 K
o i & \
Wi

(GE): R (BT 1974 £ 7 B 5%
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(Hi4d: (HIEEIR)

1984 % 7 )
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3.1. REIFAH

BEXr SOx AL, Ml O REUE I, HHIHANS: NOx Jri, REUT A B it
I8/ HET ) SR A bR baE D)

BT NOx V5 el R BIRbegb L. £, Inai it Feal&RR4ipl, NOx HIHEK
AR 20 - 40%, RGN NOx [ 32 ZEHEBO .

IR G S B EHR T 1B . BT RREE I (0 T s e B S IS AT S A R,
G, Al —BEAESS ISR as i i i . BAh, BEE SP RORBAL, & SR A T IRy
FRE (DL BUREHL.C AR, EMERESILE EMFER, KRS E, iy
KBRLETA, SCIL TR LR B (] 3-2).

DL BUBeSEHLH RS, 1 bike. 2 kiide. RE R SRR sk,
Ea. K. FHRE . £28 (ESP). B& XL (EHEXWNLD. MHEL 1 IR 2 IRAkE
SRR % T 2H %o

Pa . R AKAVERERRE 1 kBiRE. 2 IREHEE IR G . EX AR oK
b CRIR 1 - 8mm 745 W EORHEURL, FRO“BEARLT) o HiPRL EORRE T 455 FR A 22 okl 2N
RENNEE CRAZER, FOKRKIWERELE R, IBPUERH EK 1 REEILIK-T#
2, MEJEENS . WERNER FEm N MmN, FRNE B R s be s SR, R
BHHR A ERIKKN EAE T IR, X R 0Edt T R R 45 s S R4 fil s
AR AL EIREE . A BRGS0 TEHED S — IR R R, AR AR AR IR 4874 HIAL
ARG IRIERE, W ledh T &R0 405, BIARE Smm BAR ChRid N“-bmm™) ({41 /NEoR 1
AR 0] JEURIRE TS . R RS (+hmm) T HIREED R A s FORHR N . A,
o el AR N & BRI B

MBEEENL_E TN )7 RS JFORMR R SR, AT B XA S 2R 8% EHEXBLE I
HEANKA T, gl b4, SOx. NOx. —MEER (DXN) K154 (% 3-2.
SRR AR HER 1500 - 2500Nm3 LA_E A, A HEBEIR K.
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I

3-2 DL AL 24K
(HiLb: —ITETFEN H ARG (TEEE R ))

RIS PS4, SOx. NOx. —REHZE (DXN) K14 (R 3-2. P&
BedEHEL 1500 - 2500Nm3 LA EIRA, A HEEIR K.

R 32 BeE A A FEYR

A E Y HEBOR

Dust 0.5 - 3g/Nms3
SOx 400 - 1000mg/Nm3
NOx 300 - 700mg/Nm3
DXN #H 0.5 - 5ngl-TEQ/Nm3

(11 4:Best Available Techniques Reference Document on the
Production of Iron and Steel, December 2001)

3.2. RMENWNEBFER
3.2.1. ERIIAR

FEEHIHAT LN 3 i
(L AR
EHIH LE BT ER g SIS AT R IR RO —E M, R 33 0N
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@ B

IEAEBRBGE RO IR BOR, TF R — Rl 48 P BRI R R K50 FasE s BT
SE bR L IR 25 o

(3) g

JFORHR & IS ATALBE . 2R J7 i RES RV X . BRESRMIRE S L . IREHE FER K
/MR EE T

% 33 BeLE T LI F A

FREEA ™ 5 R P H 5K
% o +10mm%
83~90%LL I
BB +10mm%
60~70%LL
& JE A TR EL -3mm%
35~45%LL k.
i P {72 Ca0/Si021Y
HMN §<0.05~0.1
Pk (-5mm) -5mm%
5%LL T
FEin T FeO(%) 5~9%
BOLIEME (FIRIE) AR
60~65%LL E

(Lt — RIS IEN AN S (EEE 1))

3.2.2. BH L)F
B TF LT 4 T, X RETEHTRNTE, 2RE. £ 3-4 Prr sl

BATEAE AT
(1) JsEHR & Tl 2

FEEHIUH IR G R RREE RIE SNE L bedti 5 BUSRIE  RLEE /b7 b e i 22 o
R 35 s N ERHIR A He B B — AN 5
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® 3-4 Baiis T EdE

5 H ) 35 H | g
m‘éiﬁ W [m] 4.0 W HIRER 0 (%] 59. 4
* EERVGIRS L m 80.0 fi LR A R [R2] " 5.3
A5 RH WXL m2]|  320.0 f; FRFRA % [LS] " 10.3
E |HhRUE AP [-mnH20| 1600 |5 [EFHEF [R2] " 21.3
ﬁi i B v [(Nm3/min] |16 000 ElbES C " 3.7
Bl SRR T °C (120 it " 100. 0
ArFgE[HF=]  Pr [t/d][11 040 RE FRFESRIAE DM (mm] 2.4
HEpE R PM [t/h] 437.3 K5y Moist (%] 6.0
Elapzer )| 450.0 | |[aormme b, [im] 18.6
Z B u [m/min] 4.00 rF —5mm [%] 4.5
%5 SRRV d [t/m3] 1. 80 Ly TI [+10mm%] 63.0
= BeEEME (%] 89. 7| 1 AN SI ” 85. 2
FERR/RREEHE 0y " 69. 4f| gy |1RIRIEERIILE RDI [~3mm] 33.8
BATE r " 95.0 [f / |#b&=RR4Y T.Fe (%] 56. 6
| REE L R B8 " 90.0 [ 7= Fe0 % 8. 77
o | n ” 70.1 [ & Si0, " 5. 58
A T a " 76.1 || 1 AT20, " 1.95
WERIEFEZR  OR  [ke/t-sinter]|1 111.0 ||/ Ca0 " 10. 17
| HER R k " 55.0 MgO " 1.21
;E BKREERER T Nn?/tosinter] 9.0 Ti0, " 0.29
%g WRENEAER b [kg/t-sinter]|  126.0 Ca0/Si0, " 1.82
SR EE R rl " 315.0 [Ca0+Mg0] /Si02+A1203 " 1.51
BEAREFER 12 " 79.0

(L —HIGEIN H AN (T 7))

* 3-5 I EHE &

A B

B 29 20

by 73112 27 32

SRRy 8 5

. E[S 6 9
A 3 2
%i Wik 0 4
L 1 1

HoAth 12 14
HIKAH 14 13

il 100 100

R 28 32

R 5.1 4.7

(Lt — IS ENIN H A S (1))

(2) Kk FK BEk
N T B AR & ZRGRI I P AR BT, A A R RN B 45, RIR 2 K
Sl RRE, WA R MG WdE, TR AN R AT IR
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(3) VoA 7 kL R B
H s o bedith (FEG 4 LREBUS AR A RBubeais, 2eid—Udiis.
Al TIRBEPERRE ), ) CS U BRI o

K 3-3 7 il i o iR SR — 1]
(Lt — RIS EIN AR S (L E))

(4) M AbEE

FHRHUAFE A I ek BSP CRERZARES) HBERM A, S EHEXLE B
i B 25 Bk 80~90% LA L SOx Jm MMH IIHE  CHR A % B SCR AT B 1 P ik e #L
[ fe A7 H 01 22 1T B 1)
(B) ZREHAMEH

£ IR 4 FRIEERE b 0 A TS B ais T R 40, ARu Tisir g, | 3-4 A3
BAT RGN — AT
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K 3-4 LiEIsAT RG]

(Lt —RIGIEN HAE NS (EEE 1))

3.3. REMAWHKEEFEFNL

R T = EE ) (NOx) 7 NO #1 NOz, HH 95%LL 28 NO, HE#EIKS
W JEZ TR NO2.

NO B =45 NS R S A milm TR SN J5 7 42 1) Thermal NOx FlJFE]
APEEAY L Fuel NOx. iR56 SIS HANAIAEY], Pegiid i) NOx F- %2 Fuel
NOxS9 10,

RSB RE T T BAR. JaR. bedt T Epubesin (B 3-5 K 3-6). X—idfE
o NOx 724 Thest A b XK Ay, ERRIXIE GEERD Jkd.

RS 1) Fuel NOx & HIAE R H1 BT & R LA ERMR A o ) UG R, HAR
RS AL A Fuel NOx B9 F 25 K. A& i N NH. NH2, NH3. CN.
HCN, fEEMAFHSESMN, B4 N+1/20-NO A NOx. H=2&, MR T FIFEE K

EAMEE S TEIRE B, IR ISR HIBRBIARIT R IR KA E R R B H R, 3915 (2011) 79,
82-83 i
R . A A BEATRR . AERS EMEI T S5 J1. JFE Hidlk. No. 6 (2004 4F 12 D
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FE N IS IR B AL B 7, T A4S & OV N+N—N2. NH+NH—He+Ne 25401 7 NOx
Apl. (B 3-5).

AR Wi JREETIH
G E e
e R AR
i
=. ikt
S
B
%
fets o i} ] (min)
RAmbE T e
E i A
R4k
Kl 3-5 bess gt AT 1% il
(Hikb: — IS ENEN H AN > (EEE D))
NO# % (ppm)
TINET
- - " e
gkl et s P ol
31 MRt - &
J;' Sl i L I e
b o e THRitE )
B R e
[ & -
Ok ~ 5
IR e i
5
YR -
W (C)
Kl 3-6 Rtz BRI i 42 Bl 3-7 Beditiberty (oA (BRI 4%)

CHb: — I EEN H ARG & (EEE 1))
(HiLlt: S5 '77 - 862)

g il RS HUBEE I RE () NOx HERUE (ZRL = HED™ 8 XUAH 1 NOx iR EZ AR BORL, PG
NOx )7 AL A5 L2 i) E NOx 2 il 5 i ) 252445 R
FERRESHLI AT S A 1/4 AR A AL B, 2 5B D AR, BEAh , SOx RN REAE

23



H kbR IS, Z JEB AR (B 3-8). H20. Oz CO2. CO EIHE 3-9 Finiis
TEO

700 350
—m— NOx [mg/Nm?]
SO2 [mg/Nr?] x 5 /’_’\

Y 600 H——TICl 300

o —a

s E— 0\

© | ~m -\

b I
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g ."I -\\ \0 2
o / A\ e
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Figure 4.8: Typical emission profile of SO, and NOXx in the waste gas (individual wind-boxes) and
the temperature curve along the sinter strand - based on [Neuschiitz, 1996]

Kl 3-8 RAEHLIIE AL i B s Bk
(H14: Best Available Techniques Reference Document on the Production of Iron
and Steel December 2013)

K 3-9 BESi ML T Bk

(H14t: Best Available Techniques Reference Document on the
Production of Iron and Steel December 2013)

LEHYE NOX, 5 75 SR S LRI AR . BSLIRARIN, AN AR A HRCR , T H
FREIE G DUR EL 2

B, BemEHE. E98 HATRea U < Nox HESCE, RJ5BOE MIE SR Nox HE
JEARE . RAE I ELE R, . PPAEF7A Nox REFE A, WA VP I REUA R0 i .
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FRBCE R A, WA AT AR R iR, B0 RS, HEEEMRHARE (E
3-10).

K] 3-10 Wik NOx A fe
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4 REMHBERBEARLH

PAERATILI) NOx 2 HIEARMWIE 4-1 Fros, 70 93z NOx 7 A B F il BORAN ™ A2 i R A
BAEELAR PR o MR AARYE B 4% 7248 NOx IFLHE ISR, SREUE M 6 it -

Hil >
BRI
fRFERR

el RAEHITA

O
2 G FiA s RS
" IR A
HI A s
BT AL
B

FRIESH ARG BE
SCR, SNCRZ:

HHSBEREIAR

A 4-1 WEAT I NOx #2HH;

4.1. FTRAXEREHEBEZKR

AR 2 NOx HEBGEARBELE L. BRI N Rl . Rl 2hesifl, NOx
JBCE AR ) 20-40%. [RIBE, XHRRESHIR ) NOx X SO ek 4] i) NOx % il ik
K.

BERTRE SRR NOx P2 S A AR IR 4-1. F4RNEL) HIBUIR, HRILDISER
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W& 4- 1ﬁﬁﬁJE’JX¢ RAEREZ, 11 12 13

BbAh, 16 BRI A b, FREE A R AIATRE TS BRI I, NOx MR & 1T,
FERE AT

> ARG RS

> HSER RS

> MR B

K 4-1 WPATIL B NOx B I 0 58 R

WA | FESAN | EEI R R HVE

SREM, AR | TR R &R
ARy

PPHREAIE ) e e Ll
/D) || N O T F A A 3] NOx

H N

jj( 15 16 17 E’J}“@E

THEAR: FHH
e 45| F-NOx M K Y BRI COG #* 1976 £
HL 14 7518 Tm3N/t—1988 4F

2] 1.7m3N/t

TRERCR : PEI A
e 25~50%

JHS G 19 20 25~ 40% Wil Jik

o » 1999 FIT 4G5 br 8
A TS T C O T
R MRS A F RIS 25 b 22
— R Y 40 %
RHHE — I 80% NOx. SOx. M
LAt A FE

11 Commission implementing decision of 28.Feb.2012; establishing the best available
techniques(BAT)conclusions under Directive 2010/75/EU of the European Parliament and Council on industrial
emission for iron and steel Production , Official Journal of the European Union. 8.3.2012

12 Section V.D.2, Sinter Plant in the Iron industry DRAFT22/04/04; Guidelines on the Best Available Techniques
(BAT) for Sinter Plants in the Iron Industry, coordinated by Mr. Patric Finlay (Canada)

13 European Commission, 2012; Guidance document on control techniques for emission of sulfur, NOx, VOCs, dust
(including PM10 , PM2.5 and black carbon) from stationary sources

14 Commission implementing decision of 28.Feb.2012; establishing the best available
techniques(BAT)conclusions under Directive 2010/75/EU of the European Parliament and Council on industrial
emission for iron and steel Production , Official Journal of the European Union. 8.3.2012

16 mefrst: BRE4R 62 (11). S420 (1976)
16 fumss: k540 63 (4). S53 (1977)

17 NOx reduction in the sintering process: Yan-guang Chen, Zhan-cheng Guo,Zhi Wang, and Gen-sheng Feng
International Journal of Minerals, Metallurgy and Materials Vol.16, No.2, April 2009, Page143

18 EMEE . RSN FHITE. IORASE ISR R R KA TR B H SR, #3915 (2011)
19 — M PIAN AR S (B )

20 Application of Modified Coke to NOx Reduction with Recycling Flue Gas during Iron Ore Sintering Process:
Yan-guang CHEN, Zhan-cheng GUO& Zhi WANG , ISIJ International ,Vol.48 (2008) ,No.11,page.1517-1523
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IR | b ith2e 70 FEARTFUR
Mg RE: 80-90%

H (SCR) 2 KRN
RN | T-NOx fE AR N A

IRAEER | 1
o | B
WAEEE |

IR b AR
n#gr | Thermal-NOx & PGB IR ERRE
FAE e NOx %) 30ppm R HEHTH 6 B 20 H s
25%
Py g Thermal-NOx | KA ALK # 22 NOx  120ppm BIF
AR

(Y AR T FOREREE, LEFRIUEE. Bk, R 4-1 fAEERA T

4.2. FeE#HE

BEE P A AR OR A, BRSSPI SEAT TR T ZRAEM RS HL & 2[RI,
KRAHLACEE, M RBE A, H5m 7 HSc e, 1971 458 HEREE#E 3 A HuE 7y 500
m* (5mx100m) KEESHARIBEEEHITUGIZAT, ARSI RRAG 2] 1) 2 8 Ko KAk
SN RN T A B R AR

O ZERmEAUEBHANL (-19.6kPa), PARHEE 500mm 152 EEiET

@ WML, SEBUR RGBT RNFEN, DR HLIISAT R 28

@ HREWRS (B 4-2) BESESTR RS (B 4-3)

I H, BTREHRARZERE iR, WK 4-4 PR, AR 26%/%
AL R 23% 11 E B R IR & o SR AR I, OFE ™ RERE Tt
F T HEA B R A SR R S

21 Sumarry report: Reserch on Technical Pollution Prevention Option for Iron Sintering, The Canadian of
Ministers of the Environment(CCME), NOv.27, 2003, page7

22 )i =2 RAEARREBRRANIT R, EHFTR 1998 4E 7 ,34-39 T

23 RS BRE B FHETTIA. IR A SIBREARTE R R LA R R B H AR 55 83915 (201D),
79,82,83 T

28



K 4-2 Bedi <R A s s R

(Hitl: —HFENEN A= (ELE ) )

K 4-3 MAEA R G

(Hitl: —HHENEN HAE 2 (L) )
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K 4-4 Bedh T T

(5T A TERARIIZ LM H T EYERARTZZ R E 16
£ 20104 3 H)

N T SEBUR R 2 A 5 R AR RE B A - R ML RE, BRI AR, HARHEAT 1l
S R IR EIK COG (R THIICR) 77k, I8 B m )P Bk beds
i KA COG F M 1976 1 T REIEEESEH™ (1) Tm3N $E 2] 1-2m3N, i 7R (&
4-5). RUKIRBEAR A G2 beAs . RIMARE ST FIE RGeS, A ARYE B S sebrfiolizH
AFZER e as (B 4-6). 8T HER MK — G hesifl 1988 1) COG FiA2| T 0.48 m3N/t,
B 1 Rk, 2

FHRRMLAFE R G AP AE R — R, il SCE s AN m R =4 fr . B S
JCE AR ATIG FiC 0 Jie e Pl K8 ) R 4558, A1 1 FH L

2 mpAMEE. BEE M. HHOTA. IRASL RIBEARTFR R KA RIRE BH SR, #3915 (201D
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4-5 RUKET COG #4111

(L BRMGE. FIRE R #BETTia WRAL: BRI LHT
HFER S e e # FrHERIR, 2391 & (2011))

K 4-6 & KIP I AR A5

(HLb: —RHEEN AEHEI S (1))
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4.3. REANYBEHREARE
4.3.1. YA LAY

1974 4 1|1 8 T- A1k 45 4 Besdn. 1979 45 NKK (HARHIE) stdiee 45 1 4%
GEIPTT 48 R PR AR BT (SCR). (& 4-7) 25 26,

BEAh, 1987 4EHT B4 v B 4 =ANER) IS 1. 3 20 55 3 BegEHLSIHE TR MR Tk
BRI A o 27 XA 2 H BTE H A E N Sk e Sihlig T (R 4-2).

M 4

4-7 NKK EREHAEAIE T (NKK 5
*SCR [ 4Lt
China Steel Taiwan. %845 No3&4 1977 4, Nol 1999 4£— NOx L% 80%LA I
7t EU A1 USA %A it (B% 2010)

R 42 WBR) REHUBUR R B

HPEEMEACBUR R E (SCR)

L ZIE Y S B R4 e RIE LY JR B
JVG Sk T oot oh) e T No.4 Fe&:HL NOx 1974
NKK g pr No.4 BeZE#l NOx 1979

T P R VI Ot ot e i 2

L [ZI e S B R4 ERCIIE L] JRIEHE
BHESI (B 44 R BT No.1&2545H1 | SOx. NOx. DUST 1999

25 IRUFHE . AR WA RS EFREET TS /). JFE Hil. No.6 (2004 4F 12 1)
26 1 MAHEE P RO RGN, FEMEHARNRGLAE 154 20104 3 A
2T (ERENR TR RO TIERRB ST GERTFH
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BRI (B Ko Hlekar No.1 He&Epl SOx. NOx. DUST . DXNS 2003

PCSCO i ek fir No.3 k&t SOx. NOx. DUST . DXN'S 2004
4 No.4 Be&:Hl SOx. NOx. DUST . DXN'S 2004
BrHERHIER (B FE LT No.3 BeZ#l SOx. NOx. DUST 2004
CRRD ol P Sl 400 FTJo k ) 1o) k Fie Begtl SOx. NOx. DUST . DXN'S 2009

Ll 7 K JEANEH A BR A = No.2 Begsil SOx. NOx. DUST . DXN'S 2010

4 No.3 kgl SOx. NOx. DUST . DXN'S 2010

VD ARIEAE A B N SOk R SRS 045 S G 1

VIO I i s 26 B0 % ] A1 SEZ it 451

Blue Scope Steel Port kembla Steel Works No3 Sinter Plant Australia
£ EU 1 USA A 500 (8% 2010 4F)

(L (EREY LA ADA AR T2 iR B (R T

Guidance document on control techniques for emission of sulfer , NOx,
VOCs, dust(including PM10,PM2.5 and black carbon) from stationary

sources.)

4.3.2. WEEH RS

YE RS m AU L TR DL BRIRH 2 SOx. NOx HE R B0 S A,
HAF K TISIEAEA, HAGE T ZH8 .

©  FERRLENLK bS8 PRI R LS PR A S 7

@ IR 53 I TE I Ty

@ AN RIS RS HLAT S SR S B i

K 43 NIHSIEIR SR — M TEIRESIRELLEA 23%, FHERERD T
23-30%, HEARNEIEMN T 30%, SOx HEFREB/D T 3-10%, HERAEZE (EP) Ak
ok RIREE DD T 30%, JF H., NOx HEREHIED T 3-10%. JEdRk55 , bedbi™ i) 5 it (TT.
RDD) FIAEF=Z A AR, BEVFN AR 567 AT A RLIR 5K

R 4-3 HEHIEIA 5 50 S i R A5

TiH SE it BR
EEZY b =z 23%
FHER R /b 20-30%
G2 SAEIlhe s #4m 30%
SOx HE R > 3-10%
NOx Hi & > 3-10%

33




E.P ALy 2Rk T/ 30%

pegEr s (T, RD.ID ARk
PR TeARE

(HiLt: — RN HAEE DS (AT )

* [ AP SE ] (At B 2 4. 5. 1)

Voestalpine, Linz, Austria NO5 kgt ik &

AL 27 40%

SOx fFE Wb 25-30% NOx HFlE b 25-30%

(H4L: Guidance document on control techniques for emission of sulfer , NOx, VOCs,

dust(including PM10,PM2.5 and black carbon) from stationary sources)

4.3.3. EAKAEXR

ZWRFAESE, IRBE PR p e AR 1 L T4 10 NOx #52 DRl B 5 v BU O SRR R S A
¥ (Fuel NOx), # /B AMS (Thermal NOx) [HIFTHIE . 28 B, 1 FIGEE S 1E
Pk i pe gt 1 A2 b = A 1 NOX 107 1 SR IR AT
*[E 41 St

TEH L b A e A1 46 22 5t 29

4.3.4. BFimR & H#
LA A 2 L K S G T D R P F . AE BB LRI 6 25 I B 25 57 SR 9 R
i, AT U ST AR 4 B, T 1D 3805/ NOx (9 HEJci:

(@RI |

> BRARAGLE: GERFEL B, mERA. EHRWL. G

> BEFHE:

> DEEERS. SRR, [EE. #Ho

> FERAEN—BRIE G ES G ERRSIIE AL (B . B EREE 5%

PEMKAERN, XA 2 IR K] 80%.

LR K it ]
NI EPARIE R SN e E g il B3 i g Rl R L Ve

28 g R S R R BEHR TR UH (SCOPE21) HIBREFTA (2011 4F)
29 Guidance document on control techniques for emission of sulfer , NOx, VOCs, dust(including PM10,PM2.5 and
black carbon) from stationary sources
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4.3.5. VEHER'R M
w AR

R B AR T RCIR FTE A2 R (Activated Coke: PLFfRIFR“AC™) IMEA, KBRS+ 1) SOx. NOx.
S, MR RURESE IR R E, ARG AC BRI Y T TR B A R R
AC FAE (B TR, AC 16/ T 2 U (RER AT . 753 A7 BRI %4 T AC BB IR SO
AU, TS A T TP AR A 7 5 DA

W W5
(1) BRIBLRASL T 22 B I R — 3% %
eI > MEASARIRE:  180°CLAT GRIEES
@ T EAREEA LA TR, Fi, FRE ORI
T A ;
(8) {E%K: SOLI, AT R REs > BIRCE: 40 - 806
&, > BiEEZE:  99%LA b CN 1k
(@) SHEFEMIEEE (SCR %) KR, £ 1000ppm L F)
S FRUHEAT 75 o 2
(5) Rl LG LABA (5 i /K B /K PR AR 52« > JBEDXN: 0.1ng-TEQLLF ¢ A H
(6) *HEHIBLA WA I, Bl TRBD . %5 i 5ng-TEQ/n'N BL F)
T . CREFR
T . > BiEE: 20-30mg/mNLLF AN O

100mg/m’N LA )
| Eiziak=g]

TR B B RS A B A AT Bl ke B,
At 5310 PR G B A R, R, TR RRARRRRI
YEHiE .

W SEBRAE A A ML 57

[BA)  BERKIRHE - 600MW) - Hih
KPR - IR BREE P (- 110 J3 Nm'/h) -
WBWHEIT - KR

[AEE Y BEaR KDk L

[EE Y BEIR K DTk G I SEIE I 13t
R

J-Power EnTech #k 24t

WZHEH

(1) FEF AR AC K& .

(2) T AN B R A E RS A AC H
KLt WA Tt SRR .

(3) H A 7 A T A F AR XL OB R IS
i (COG) - B4,
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4.3.6. —ENR. REANKHBEALE

Full-scale facility is being installed in Kwangyang Works; 4 units expected to be completed June
2007.
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4.3.7. Exhaust Gas Treatment through Low-Temperature Plasma
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4.3.8. Top Pressure Recovery Turbine
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4.3.9. Sinter Plant Heat Recovery

Energy/Environment/Cost/Other Benefits:
«  Retrofitted system at Hoogovens in the Netherlands:
- Fuel savings in steam and coke achieved
- NOx, SOx and particulate emissions reduced
~  Capital costs of approximately $3/t sinter’
+  Wakayama Simtering Plant trial operation i Japan:
- 110-130 kg/t of sinter recovered in steam
- 34% reduction in coke
- 3-10% reduction n SOx
- 3-8% reduction in NOx
- About 30% reduction in dust
- Increased productivity, yield, and cold strength
+  Tatyuan Steel in Japan:
- Recovered exhaust heat equaled 15 t/h (or 12,000 KL/year crude oil)
- S0;reduced
. N’ED'O3 reports the energy saving of 4700 G/year for a 100 Mton-sinter/year plant (47 kJ/tonn
sinter)

Block Diagram or Photo:

SINTERING MACHINE

SINTER COOLER
Figure 1.1: Sinter plant heat recovery from sinter cooler

Commercial Status: Mature
Contact information: Sumitomo Metal Industries, Ltd.  hitp://www.sumitomometals.co.jp
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4.3.10. Multi-silt Burner in Ignition Furnace
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4.4. RENWERBEAKNEFH

SEALRL FH I RIS AT B e G5 ML AL B APE A . SCR. A MRS (RAC:
Regenerative Activated Carbon)d FJZE5FHE K BARFFI a0 R 80.
XEEHR IS NOx Bl /K 1 E SRR AN o

4.4.1. WS

PRI A (25-50%), Al NOx. SOx. #¥34:(Dust). —BESSERIHRR, [FHf

DU HEBCR s vl SeBL T RE . AT AGRIERIFE BT

@© [EFE#1-11 Corus, jmuiden, Netherlands, 1994 4
EOS (Emission optimized sintering) process
RREENL & 4.2x106t/y
AR 1.2x106Nm%h (3 G4l
(RIS i 40-50%
NOx il k% 30-45% (AI1: 570-630mg/Nm3 H1: 310-410 mg/Nm?)
WA B A | EUR17x106
HIIET A | EUR2.5%106/y

(EEHTERHR:  6kg/t-B4H xEUR100/4-HH)

AP ORIRIA | U

A5 1996 4E1) EUR)

@ [E#1-2] Huttenwerke Krupp Mannesmann,Duisburg,Germany 2001 4£

LEEP (Low Emission and Energy optimised sintering) process
pegE LA 420m?
& TH
AT E 1 50%
NOx HiljE# 25-50%
WA B A | EUR14x106
BAT AL | BRI 5 Tkg/t- R A5H
AP ORIRIA | AU

A5 1996 4E1) EUR)

30 Guidance document on control techniques for emission of sulfer , NOx, VOCs, dust(including PM10,PM2.5 and
black carbon) from stationary sources
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®  [E#1-3] Voestalpine Stahl Linz, Austria 2005 &
EPOSINT (Environmental Process Optimised Sintering) process

BREEHLIEIAR 250m?2

A = P RAET

(EEZY ik 25-28%

NOx k4% 25-30%

WA B8 A EUR15x106

IBAT AR NI 2-5kg/t-HREEN
YA ORIR A ToHE

*fE5EH]:  Arcelor Mital , Ghent, Belgium
RRaENLIA: 175m2 I & A EUR14x106
" : 498m?2 HIHH & A : EUR27.3x1086

@  [=EW1-4) HHEF M NO.3 BEgEfl 1992 4
BSR4 By, — B REUEIA 730 (SOx #B4 i fif)

JREAHLIH A 480m?2

T 925,000Nm?

(EEZY iRy 28%

NOx k% 3%

SOx Hilg % 63%

GG & S0 %N EURS8-10x106  (#t574y 1997 1] EUR)
IBAT AR FERTHI 6%

YEP R T RA ToHE

bR ESEHLISATIEOL: B EIRANER)LAAE, A RS RIENER) .
D AR TEARA MU AR 0 < R A HER R

4.4.2. HEEENTLRE (SCR)

RREEN PR RN 4106 tly
VA % Ay EUR25-45%106,

« REDN 1x106

IBAT AN EURL.5-2.0/t-Be4H™ ¢,

AR (RS N 1996 41 EUR)
©  [FEF-1Y )EHETF R 1975 5]k &

Bedht A

7,000t/day
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TR 620,000-750,000Nm3/h

NOx fgr2:% 90%LL E(ONT: 450mg/Nm3  Hi[1: 37 mg/Nm?)
T 400-480°C

WAL & A EUR27.3x106 ( 1975 4F)

AT A EURO0.40/t-54557(1992 )  (EUR1,000,000/y)
e RFE A EURO.08/t-k451(1992 )  (EUR200,000/y)

@  [FE6-2] HANESURHERIT 1979 535

egE A 12,000t/day
TR 1.2-1.3x106 Nm?3/h
NOx %% 70-75%
(NO: 410mg/Nm? 1 H: 100-120 mg/Nm?)
T 340°C
WA 25 LA EUR50x106 (1979 4F)
IBAT A EURO.75/t-ke454 (1992 4F)
YA R IR LA EURO0.57/t-5450" (1992 4F) (EUR  900,000/y)

*HA=ZHLN FH]: China Steel, Taiwan No3 (A &%) 850,000Nm?h) ,
NO.4 B45HlL (IS H42) 1164,000Nm¥h) 1997 4.
NO.1 B45Hl (IS 54 464,000Nm3h) 1999 4
NO.1-4 ) NOx Br2:%: £ 80%

A 2010 4, B LRFGISL, BASEHURH ).

4.4.3. EHR T HRHERABA K E
FAR BB 5245 A T -

I A TR 2% A FE4ETHAN 500-600m?2

WA 25 LA %) EUR60 &/

IBAT A EURI1/-BE4EH

YA R IR LA EURO0.17/t-k458 (EUR  750,000/4F)
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Table Cost estimation of an activated coal system
. i . deS0y: 95 % deSOy: 95 %%
Abatement efficiency required deNOy: 40 % deNOx: 80 %

Initial cost: 1o 136.1
. main facility 60.3 86.2
. initial filling of activated char coal 38 162
. by-product facility (H;504) 8.5 8.5
. other (pipmng. WWTP, electricity and instruments, -

o i ; - 219 252

civil facility, engineering)

Running cost (8476 h/yr): 100 166 8
. activated char coal 577 1154
. electrical power 2038 353
. NH; (for deNOy) 10.4 14.0
. other (COG., utilities, steam NaOH) 13.6 13.6
. H,50, (on the market) () -115 -115
("} Total cost of dry system is 100 % (this value is referenced to the 110 % shown Table 3.26 of Section 3.32.72).
3 Sulphuric acid produced
NEB: Gas flow rate: 1.5 million Nm®/h; gas temperature: 120 °C; S0 mput: 373 mg-'_'wlmsg NOx mput: 454 mg."_'wlma.
Source: [ 268 SHI 2006 1.

*E PR LIE AT L

BlueScope Steel, Port Kembla Works, Australia, smter machine No 3, to treat 1552000
Nm’/h of waste gas for dust and PCDD/F (start-up June 2003)

Nippon Steel Corporation, Oita Works, Japan, sinter plant No 1, to treat 1300000 Nm'/h
of waste gas for SOy, NOs, dust and PCDD/F (start-up 2003)

POSCO, Pohang Steelworks, Korea, sinter machines Nos 3 and 4, to treat
1350000Nm’/h of waste gas for SO+, NOy; dust and PCDD/F (start-up November 2004)
Nipg)ou Steel Corporation, Kinutsu Steelworks, Japan, sinfer plant No 3. to treat 1700000
Nm'/h of waste gas for SOy, NOx and dust (start-up 2004)

Kobe Steel Corporation, Kakogawa Steelworks, Japan sinter plant No 1, to treat
1500000 Nm’/h of waste gas for SOy, NOy dust and PCDD/F (at planning stage in
2007).
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5 FERENAAMHERSANHRHA

5.1. AERHKARAT
5.1.1. £%

R BB RS H AT S Ti-V R 148 AL AU SCR AL D BEAT 7 IS R o
{24 T &4 SCR MALFIMIACE, F% 300°C A IR . kIR 1 T2 Sy
28 R RIRE Bk 800-400°C, & SCRAEALFIIITEE 78 /0 R IR IR BE X 4. 41,
AR A EURHBE S I e 4 LTE AT I AL BN, B O B TR, B AR
100-150°C A7, [k, FERSZEHUMSAER] SCR AL, FHETAHATTHE, XPER 2
IRARA . IT4ESR, 1A SCR BASHARKIBAHAR, TEER B HAZ B Rk E R
EAMLBERRY, BRI I R, IFRERMORSH R ESR. BT AINEER
BT AR IR, £ AL AT RANURTEE ., FEKFRSAIRAT, EREHLI
WAL EE B RS E T IR R, 2010 4F 8 ATFUAIERIE T, B 1 %A A 51T
BRLASE B 4 5. AR LTAER R 553 T — SRS, HaTmiE &2 7 I5F .
AR SR A PR A B BB BB R 2 B (A E AR DAk St fi— o 2
N FAh, BT B AR 2 TR B i SCR ISV — 1R 1k R G R 1k
SRV ) P B 9 PR A — E AT -

MR 1 IR o ms e B 4 557
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5.1.2. EHRBEARRBAHIA

FEBFM R 5-1 Frn. BERA YRR EEtk s EnREE. bk
o R AR (K — M A R G AR FEBUAT R AL E IR A B A I, I 5 A T XML
(MB) H N2 T @ XHL (BUFD, 7E BUF BN — 2 kel B il e 4 . 534,
I 5 I 2ee — B R 7 ot TV o, D M R A I 28 L R S A v IS B s R S5
Yl .

5-1 IETERTIEBAR Y L2

ARLTZEPAER SRR IR 2 Fros. FEEAR 9mm, K 10-16mm, 2R, ik
FHE MR IS fi B S bt SO BB RE ST R R AR

A 2 WEHER
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5.1.3. T %E
5.1.3.1. &k 4

BEAL ) AR R TR I I I BB SO I IR IE A — AR AL R Gt . 1 Sl 0 20T 1 T Y
s, MNEMERABCEE. MEARERRLHTERMZER 5-1 PrsrImRpEN C RS

SRAE AT T 5T I B SR e A FR A PR (1 e
BB A 2 B SO A R A A B . LR AR TR VR IR IR BRI 2 — L R G H0IS 4 RE

IR P25 R B P 8 B 0 e 2 7 A2 e 5 ) A AT AR
AT DA S I B RN RS o S B e 2 AR BRI LB S 0, AR 5 Y Jes e 25 O JA:

PSS ILSE = SR i A ikl

FRAEJE TR IR v 50 P T B A AR AL,k

RIWT
51 BN A
MR BB N VAR S A
A LA
BOKE P | B | s
TSR | m3N-wet/h 1,444,000 | 1,369,000 | 1,444,000 | BUF Inlet
<L) | kPa 5.0 5.0 | BUF Outlet
AR | °C 138 135 138 | BUF Inlet
p RN mg/m3N-dry 100 90 100
02 %-dry 14.4 14.3 14.4
COq %-dry 6* 6*
CO %-dry 0.6 0.6
N2 %-dry Balance | Balance
H20 % 13 12 12
SO2 mg/m3N-dry 815 639 815
SOs mg/m3N-dry i i
NOx mg/m3N-dry 317 260 317
HCl mg/m3N-dry 40* 40%*
HF mg/m3N-dry 2.5% 2.5%
PCDD/F | ng-TEQ/m3N-dry 1.5* 1.5%
Hg ng/m3N-dry i T
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5.1.3.2. HEREKKE

R T AR R S RN A B, KJFEANEAA IRA RS TR . i
(FF. BE. KB MR MAERN 98%, XFWmTEEEN LGS, FrbUERR
FEMAE E N 92.5%. HAENUEIRAEHEZ .

5.1.3.3. Fim s b gk By B 1B MR L R RAE T BR

TEVE IR TE AT UG 5 AR e R S RS PERESZ T LT, I SRROATELREGS . B 5-2 FioR
N NHas 7 AN FF46 5 RS 4 e BE R 8] AR Ak o iR R CLbEad 7 AR RO ARIEYE B8 95% . JhAY
FMNE EAE W, REE TS, NHsiEATFIREZ) 3 AW RUE SHEE 83%. — A&
(12010 4= 12 H 6 H-10 H, “FHIMmZERILR] 97%, “FHIMHIFILER] 42%.

® 52 PR NRIEVERE S SEIME . & DM RE B A SITAE2) 4 S HJESElgs K. fr
A0 H BT AR RS, TR R E SRR TS 2R FEYR S
AR HAh, BTREIWNERERIE N T HGER, HREMREIRE, CrEIZARHRN WA
.

S
5
e&
=
5
B
i
=
2010/11/06 2010/11/11 2010/11/16 2010/11/21 2010/11/26 2010/12/01 2010/12/06
DATE
Bl 5-2 NHa iE TR 5 i B A 1) 22 15 284k
# 52 fRIUETERE SRS 45 1
{RUETH RUEH | SEfE | 2
‘ JHENFREE | mg/m3N-dry <41 7.5 Hi%
SOz (i) —
it B % >95 98 G
oo | AN ERE | mg/m3N-dry <213 101 ak
NOx (Jhifi) ——
JBE i 2 % >33 50 %
A THEAN R | mg/m3N-dry <20 17.1 %
PCDD/F HENKE | ng-TEQ/m3N-dry | <0.2 0.15 ik
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NHs Slip HEAN R | ppm-dry <39.5 0.3 atk
afi i % >98

R | M
ﬁé& T SFHH T S¥FHH

5.1.3.4. AP EHF A

DLERLASE I [B] S 3548 B B S 4B i B Nk 5-3 Fls. b, 3T vT DUE N
PREL R, BRERPT7EN) AT . DRIk, — M4 & B2 N 4,880 fiot, #Hbipd
ton BELEN 214 9.38 Jo/t-s. FHh, BRERKH 1 4ZF 92.5% 40 EE Ik, R AT AT A = HY
98% A TR, PRIt m] DAt — 3D PRI 4 dr s B 2 H

R 53 YE e BB NS 4

THFE= 2 H
TiH — — - =

SUNDES SN ESTN JiTeIR Ji Je/ 4
1 TR - 0.358 t/h 6.9 t/d 4.179 1,463
2 GRTTEVIN 1.20 t/h 28.8 t/d 0.109 3.83
3 Tk HK 2.0 t/h 48.0 t/d 0.0182 6.34
4 (EEZVIN 250 t/h 6,000 t/d 0.186 65.1
5 JE45 755, 220 m3N/h | 5,280 m3N/d 0.0422 14.8
6 A 1,100 m3N/h | 26,400 m3N/d 0.924 323
7 P 4.0 t/h 96.0 t/d 0.576 202
8 M) 4,449 kWh | 106,786 kWh 5.34 1,869
9 COG 15.06 GJ/h 361 GdJ/d 1.815 635
10 TR 7* 0.299 t/h 7.16 t/d -0.0716 -25.1
11 itk NHs 0.092 t/h 2.22 t/d 0.710 249
12 TR 22.0 t/d -1.32 -462
13 | AL 0.411 144
11 iz 1.123 393
A1t 13.9 4,880

5.1.3.5. 5 H 7 R AR

EER, HEZ R TERREERIBER L. T35, BRI a L NOx HERR

il 2 H a4 o AT VR B BR2+SCR BTSSR IE M BAAE T L AT

SORRW], WRGR A, WRIYIER B R e B AR T o AR AR N

P EBBE+HSCR BUAHE, WO TR, & 5-3 Fos mi# T 2R L.

PIE TR AE AR 600m? (R BEAS UM N RO 4D B 2% T BB NER. 5-4 o IR BIETR
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JEANERA IR ] A S Brig AT Bl vk 55, PRk B 75 % 500 h B i M A 45 R 8 . 5
G, APCBFIEAE AR 40% S REAT TH .

B 5-3 W TERIE S P TR T2 AL

R 54 AePE B IR

9%+ SCR R
s P Bl ey udi
JiTtI5E JI T/
R 7 VEER 350 TR 1,743
NH; 676 700
COG 5,640 659
N2 445 458
TolkH K 60 18
ati 7K — 20
A itt 24 24
KA 6 323
7] 2,822 2,612
TEALFIAC HR 1,980 —
JEAT AR 600 —
I HE% 142 iR -678
TR -362
AL 12 A 180 12 A 180
G -465 -465
&t 12,461 5,233

50



HLTHFE T, BT RS RS IR EAE R R, AeE KA. #HEa5, 0
£ SCR EALFIZ MR, - TEr I E RS m— 2. HRREB IR, MEMERIETE
Y A B B O T R AN FE S 5 — k. 2B TR COG 2 S 49 B3R ) 50% - ¥%
Merikrh, AR A IR, A E COG, TilTikdn Ta b, a4
AR R T In# kb

B R CO2 HE R, VMR 7,000 Wi/4E, Ty 60,000 M4, MHLERIR 2= 20N
(RIA BE R, X — e AR

Hk, A AT D REIR LT 7 AR E e 2 F 8B AR BB AT A #e B
WV MR vE:,  TERIFS 5 BS tEncok A SR A ErT AAE s . £a 5 bl BIbE:, Wik
IR RHEYE B B R 2N R 40% 5 45

P EACH4Ed B R 2R I 04T, AR B ELRE R II B% K 5 R B A& (LCC: Life
Cycle Cost) HEATLCE AT, i, 2838 AR Hh ] i ek ) e 4 0T W% 08 3 FOEAT T bd, 45
REW, FTVE+SCR VR HIH % 37 SRR

PR UL 145 it — T i LCC /#fr, 45 5-4 . Bl 75 —F B vH s
W, PR T TG DI e B RO AR S BRI LUE H, 2
S, ETIA+SCR VAN Rt 2 Al Tt nik. LA ar A 20 455, RitSiAMZE 13
¢t

300,000
2
250,000 —— PR ]
@- —e— TR 5+ SCRIE /
ﬂg 200,000
g
£ 150,000
g
100,000
‘_E‘[é
Bk
50,000
0
0 5 10 15 20
Zid
K 5-4 BitisfT At
5.1.4. /N&E

A BT 2008 4 8 HHIHHARSEANBRAT R 24 7] A AE A AU T Ab AR A AT I 2238, +
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2010 ££ 8 A 31 HIFURIERIZAT . W PB4 B Jld 188 85 (1 e v by (A BT LA bR s A 7 4
Fott it & 22 TRE e R JF AN B A BR A w7 H . 84T MR 5 — BEARA) .
PA_EX AR +SCR A RIS AT ASEAT 1 B, r itk se 7y s 2% .

5.2. WHAEMEMKARAD

52.1. ME

£ JICA H53ARAH SR H CRARRAD S BRI H ) FiEsi, 53] 75 &
TR AN e B AN B AT BR A A R AT C &, I H 41 Al BE 5 HLA) NOx v H KT

J& T RUIFTTT.

R 55 X REEAH M E

Fedil

HldE ) oK LPHE AL

BAENIHLTL:  DS-360

BUR RS (5ixK) 14.5mx90m S5 147
BHE B 750mm

BesEn (th): &EGHRD 500 W 480

FUKIP RYREL RIS R IR E S

WA AR HOSRA: OUREE T RE A KRR ¥ 274

BREHE #E 2 (kg/h) iR 6000 Zi7H: 4800

ESRWIRL S

HERE (Nwd3/h): 2x18000ms3/min it (Pa) 17000
171 (kW) : 2x6500

— M2 T E]: 24h/day x344dayly  EZE
frfg: 1 4E 4

M ASHE (m3/h B, Nmsh): —f&E/7H - 1000000

A (°C): 120-150

Frapdial: HBRA

MRS : 1 B
S GRSy

JRAREE H I E (mg/mm3) <200
HEBCHE T E (mg/mm3) : 200 - 500

NOx AR &

ZIEEN: T

KM To

HESEPp

NOx #7572

WIALE: HERH O SRR AR R g AN

W T LA 7

W RAELR I R &

R SR
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(N1
|
s
i

BRiE (td)

BN AR (t/d) @ 12000 FRKEE (td) © 790

480

ERE (mm): > 3

=
B
o
&

CL R I it

KB 2 SR RHGE 45 A7 1% AR A R T A

RO FHEIEER 5-6 HRAEREAT -

* 56 ZOIFTTIESN A%

Hil/E NOx HE | 40 WEIATE: B XFE. HBRASRH O, HiE
TR 25 HEIEH: NOx. SO2. Oz. CO. CO2. #Eh/E.
K5y
BUREE Y P TR
(HORIBA filli& {8 4% = MH < 7 # A
PG350). WItE. EZENEE
HIVE A BT HEER 2 B | XA S 1R 40 P O A
T 1 i WE HbRE IRAEHEBhRHE, B B ArME
T 1T D HE A it B T A AE IR R NOx il SOx (14t
XU AR R ESCSE 1T BE 4 it R P B 4345 2
HAT TR .

5.2.2. NOx H % 2 &
8105 S 4 T I KO AT T A Ak T A ) T R % TS e A A ), R e

e AR 2

MAIER NOx HHSEL (B 5-5) HhaRATA LA
> NOx [ R HLATF BOARIGE(E, 2518 T,
> SOx [ A SR — FIAE T 8] LUS AT a6 N, fERes LR - ik 2
WEfEL, ZJm FRE.
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B 5-5 MR MEINEE R HI1E K NOx HERH £ &

5.2.3. & & #
| GURITEZY

X ARV A B RS R B — AN RN ] LI NOx 1 SOz Hfi . MRIEIX—2K, JICA &
RPTHY T AT B R PR A P BAT JRHR e 4 ) SR ARG 2 SE BB it

AR B (1) NOx HERBH £k B LUK A5 AR VIR TR HdE ,  JICA L 5B R A A AFIR
LR PP T IR NREE KA AT TR RS, DA E e A AT

LS A WA LI 5-6 & 5-2.

S AES NOx IR 12 - 16 5 XA AP TLL K 2 SHHTEM <L &) 30 - 40%, 7
SRS HLHPI ) NOx E &) 156%.

SEAk, N EIE R R S SRR AL R, MRS (B2, BURIEIT AT
A7) BEFEI - i B, B BARIBAT S
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K 5-6 M5 o it )

[ xS 5]

S AP ST NS AR AL 5 HARRZEBIFLL, WNERREEHL & 4R Rz
T HARMN . AR XA AT CLEERBE LSNP S D, SEBLATRE, BT hnke
SRR BONE, SEeE T 0. BRI A B AAE DL, JICA & S0 UMM M & T AL
AT AR A
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6 AN

AR NOx $ZHI BB ITEEEA T LAl 8 e EBROE R R NOx HEBCE 1]
FEZ /DU . BOE I IS 2 — R HIUE O THEBOR B . AR B2 IR HR TSR DA
A PR AR R L

BOE KAHABIREE S, 5 H AT HEBOR LT LUAL,  F AT HEBSOR B R bR, 620
KRB . BARR AR WA RV B, ST AU AT REE B LA T i .
AR S St R4 L 22 NOx I HEE B IRAE IR 6-1 P e/ 2T S BN JRURHE
FASATA B, FEBEFEAE b IERA VR A5 U B RS A RCR , SR Ik i, NOx  HETOA FE
BE HAR.

FENHVE B NOx SRHEECAR T, XS AE T AR HEEAR R “ SRR, AT gl
“HPEPEMEAL U B (SCR) 7, 1 R — R IR & A AT T “ TR U B A e %7
BEE AL R, B AR AT A R R

FERBORHEE R, 2% FEAERF AN ™ A A MAES IRIREE ML, R4 ZE 7 L7
IO, SRHCD) & SE PR R HE It -

R 6-1  BEAHLAI 32 NOx F2 15 it Sz BOR

FEAMR | E OE | AR BOR JlA i
HLEE 53K
Fuel-Nox | J& b | fHAME N MR | N SR, Nox 77 | #ORIE N AR | FHHIRIT N R
B A A kD 2
WINARA PR B | WA R A | R R NOx A AR
NOx A Ji%, !
i AT | NERE I REIRD NOx | BB BN | b T AR, T
Egii HE H T EHRBLRIE) )y
A KRR | SRR, NI | R Be Rt e dE | RLE BT E UK, T
Rl 3% I/ NOox HETi i e Sk
WA | EAERR HlJ NOx 20~50% | M HEFFJHTE 5 | FEIR R A AR 25~
I W AKE 50%
I SAEFR D NOx
Ji
RN RN, R AR
TSR RIRAE L
MR AL | BORETERE B 1970 FARTHNMEH
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6% (SCR) | 80~90%

T A B | B ERe: = 1999 FEFFAREEN A

WA % % — R FRL) 40% [FJ B 22 Bk 22 NOx. SOx-
ALY 80% TR F
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illg

A CRARBREN 2 B HIBORTE ) 2 EA ORI 85 Mkl Ak B v R A 22 2 0
P2 N BRI BT A% Hh 0 32N AT B N E B B I U R AE SEE R BOR S AE T H . “
ENRIME R TR A S BAZHITH 7 N EZ —, Bk A TR A 22 28 0 1432
N E BRSO F R vhta 5 vh E AT OR 78— 2 3 [ 23 i

£ 2011 IR+ — ), P EBUFPRRETIN TERN R, 175 a6
FE B R AMYAEEOR, 58 1 HEBARE, RIS QR T I HHE . 2800 b e A
JTBUFIERA 748 5 DU Al B B 55 00, TR E e H AR B EEAA R, (H
A B EE RS IR ORI, 7R 2016 FIFAA M= 1ld, T EBUF A2
e B A R

FE_EIRTE b, 5 54 S b E E N NOx IR BRI RR R, BEFT JICA B R A
Rz 7R AE T S AT AT H 7 AT T SR BERIE B B R SR
W BRI BRI HAE, i v ReiE & b E R HEE A . AR B R AR K
BN RCREATIC S, T BUR AL AL E NOx &2 S i iR 5% .

AR ARG TN A2 A RTINS KR 0B, AETF B Arid s -h A3 ) 1R
AR T A BT TR AR A B B AL &, FELIRR TR . JRATH O3y AR R RE 6
Hh ] R T BRI AL T A — R A AE SR S

2015 4 10 A
Hh A N R [ RS O3
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B B N = = RO 1
D BEIFURTBHIEDIL <ottt ettt ettt 2
2 L R T e 2
2.2 I R B T 2R oottt ettt ens 3
3 I R TG GEIFETBITRTIE <ottt ettt et e et eaen 6
A IR oottt ettt ettt ettt 9
A1, THEEATVEIRTEE TR oo e ettt ettt 9
AL R e e e 9
4.1.2.  BEIRIEEIF T RIVE R oo e ettt 9
A.1.80 BETEIBFR oo 9
B LA TR D e e 9
O I T = =5 -3 3 TSP P SRR 10
4.1.6.  FEIRBITITIRIE TTT oottt 10
A2, FEIRIIHIIE oot ettt ettt 11
A3, FEIFLEN oo 13
A4, R I B et 15
5 TR B BB AIIBITIETE TR oottt 17
5.1 BRI B IER LI ZIF oo e 17
D L L. BT e 17
B.1.2.  BARTE oottt ettt ens 18
5.1.30 BIEIT oottt ettt 18
5.2, T ETE R ¢ ettt ettt 18
5.3. IEIIBREEE F KT ATHR I FRR oo 19

6  EU MR EAI AR BT T ... et 20






1 HARPWKES

W) EE RN A RO o FRAP TR IRy A 7= Bk, FEAN R AR ™
TERE TN LR FERERY 01 Bk IR ke 2R b il A A Bk, 4
BN IR IR HRIE T o B T AP I BRAT MBS FH IR R A, B2 KA

xtF 54 JICA T H MG KA B A e Syt i, HARSAT R @ fh
SR TR SRR T DL R S AR B AE AR o (EX e R TR AR T AR B, T2 MR 3F
P BRI R A, SREBUGS e S HLAt ) P9 e A Bk AR P B & AR SR L B IR R
VEOSRRRME R, BT A .

H A AN ERAT MU AE B PRk 7 W T3 EAC T RE S ANAA 7 i BRAS S5 07 T A S 4
A AER L5 T A B A AP R 2 LS B AEOR . (HE, T T d xR,
REELREERA QT B, AREDRTX AR B BE AN AR5 T
MR & S50 . BEIR ARG AR R A ILE P )RR I5 Gt 38 A S AT BOR & S
B BN AL, S Al A B R I R R BRI F R



2 BFRERI

218 BHE

£ 1735 F 9 [ N\ /R L (Gilbe) K B T —Fh45 BN EE IR I VE 2 /T, S5 R I R )2 —
FRRR A (Miler) WRSGHETIRE (LB BTHEMMERE, &b AR E SRR
RER . (2, BIRHREBRR B ZAC, FERMBIZE, 1760 FACTTURIZH i N AT 20l 5
PR, BT 1850 AR, LT H AU BN =AY, SO, R
R VAR A B, 1880 40, WA, bS] M s R E a1
e, 1900 FEACH I T AL UAEL (Otto coke oven). A A4 (Koppers coke oven).
s /R X FES (Carl-Still coke oven), ZEANFEMA . tb4h, 1911 K T Ltz
FRICHVE S SRR D, A 1990 FATFIETF R R TR (EU) BLAAE™
R UIRe KA —RERHIER AR (SCORP21L,HA), & 2-1 NENHEARMAEIT:



F 2-1 P HEARKAT

AR e S BARE S
v PR
1700 —— | K | CHEBED
| T it KT
1750 —1+— | W 53 A |
|
|
1770 —— , [ s, gy |
1820 —1— S s = ELLIE AT
1840 —— L
|
| 5 — R | st
|
R K it B3 £ I
L g
1850 —— SO | kit |
[
| 8 AR E R | Bl 7= TE
|
I ]
1880 —— IR EN T | BE AR |
|
1906 —— [ medp, iy | sHA, 2
|
| =R A | Y5y B
| |
1925 —— SRR ] | N | PR AT
| |
v KA | | KA | AR

(H1Lb: FIEABE FEfr KT EEFE, 1994)

2.2. 3 —REWVHITFL

HA B I BOREN — A — 20 J5 R 1 e BRI, AW BRAT b 75 ZEHEAT KR R 452
AREHr. 1970 FAC, AT HIFLTHE R HASERBE 72 e, 217 2000 4, fie
T 30 4, WhtifEPbEE, TEMREELT R CTREL. SRERIIAIAD & CO:
PHFEIA L R, ST IX—150L, 1994~2003 4F H AR BUR AR G AT T H— AR i
BIARBIH A (SCOPE21: Super Coke Oven for Productivity & Environmental enhancement toward the
21stcentury).

R PARBE AR AT LG SR, OMDBERAIAZRE ot (CCUdD. BRI (5 54
J7, 5 FMKRARD HLFEWHE, @il T Pilot Plant 36, SEHLRIRSE, BS T BRI R,
R TZILAM . ZIBCARTIRAEE AR TR T2, T, WA BREESE
65 LA, CIRFF 24 UL WMHSHIE, XHIE T 27 LA, FARIFARK T2 @ik 7



—HBOAT.
% 2-2 4 SCOPE21 [WIF K B ArZ5MiE:, & 2-1 N UEN TEME. FFHuRZ,
— AR A NOx ¥R A 250~350 ppm, HAKGHF & HERMEBEE AN 170 ppm LT,
IRAE SHES R, BT BeRR T K UL R 5] heat spot, MHAH NOx W T B2
100ppm LR, NOx iA 5] 7 75ppmCHii 1250°CH, Oz =7 %vol (7 H %% ISIJ vol.90-9,2004)
BRibz Ab, IESEIL T AR AR, s A 0RO SR R A 3 T R

# 2-2 SCOPE21 (Mm ez m iR AR L) 7 ME

T H TER H¥5 e
TR EF | OBEBER A RH H WhnARRE S L 20%—50%
QIR JTTRE THERCR  20% C(JRBEsEl CO2 k)
HlJ NOx 30%, SEELICMH. o E MK
@A % AR g 340, FRIRI A 2
FERRER | O H oS &5 548 bl L] 50%
@7ihE L2 20%
@I NOx SEILHIE 30%
@ =% #hn 2.4 £%
FABRE | OIS LTI R &S | Al 16%
Offilli 7% iU 18% (Full cost base)
@23 73| Wb =1/2

*) IERAFR CHr— AU IR IIE RO

(HiLlt: 14 KRFPHEARIF 1 DZE RS METI  2005)




Kl 2-1 SCOPE21 33— T2 HINEEL
(Hi4t: C.C.T in Japan, J-coal)



8 RWARIT R B HE AT

H AR b (0 K0S e B A 55 oA — 4, AR AR K5 Gebia i i 75 4
CREMR B BAE RS HEBPRE R BRAE P e E DA 15 . BREE 3-4 kBRI L8
B IIEEH S R E BARHEREAT VR B4, AR5 TARAR P SEAR R, AE 7 SOx (K EHARME.
SEERPME . NOx QREEFE. SEEHIIMME) DUIRA ORIERRE) HERHE. BR
o) (P AR VEE AR H G SLAE | A IR BN AR SE o HAS AR BRAT ML A, AR IR R 3
YHEGE 2 , FERCE R, — AR A B AR

FETG ™ E (0 DI, 67 B R DU AR RSO ™ A vt o H AR AP AR SR IR R s Ak
JhRHERN T, 2 3-1 y NOx HFsthaitE, £ 3-2 NMELHRE, 3 3-3 A HHRM—K
At BExbR A, HAIFREEHBRE, TR e R, ARYEHAE KA H]
BRI T bR

% 3-1 NOx HFithritk

g B JHS (7 m3N/h) On (%) | FFEARHELE (ppm)
g AR 10 LAk 7 170
10 BL'F
HoAm A= 10 DLk 7 170
10 IR

R 3.2 HAMHERHEE

(On=7 %vol)

&3 —HEA R (mg/m3N) R (mg/m3N)
FEpp 0.15 0.10

K 3-3 PRI — o AR e

& SINELES U

byl JFORHAEPERE T 50 t/H PAL

i AN F iz L 9 75 em PAE L BEFRI N AR 0.03
(i B IR SH) m3 DL |

TR S B A AL (Ui 1 B IR BR A1) AL E R A 75 kW BLE

RN GRI%E K % B KBRS AL E R % 15 kW BLE




R 3-4 ol AR AR B AR LA A B AR v
B i
FEdn (DFIEAEA: BTN B, BAE %
BRI b2 i e B e B, B 5 Bk i
HA [R5 LA ERCRII %
@R AEEER D L2 e Ar g, Bk
TN PG R R PN (R AR OB A B, B3
5 R B HA RS L ERCR I35
(WAL SRR LM B R aREl
5 ER B HA RS L ERCR I B% .

{37 (DL ZTEAERY A5 CEU A o
— A A g —

iy AN gL (4) LA 22 B R B
— A g —

TR L L BE AL (1) DAL HAER A5 TSI -
— HAth 4 s —

IRz (2) 0 22 2 R B MR AR 25
— HoAh g IR —

BEAR, B EE I IR 2R 455 YR, I8 75 Bl I AR s AT I AR - 2 E 78 CAA1990(Clean
Air Act Amendments) HHUE T HAMIRIRIE, HEAARLE 3-5:

*£ 3-5 FEPPAMIRIRIE (CAA. USA. 1990)

AL - 1BAT MACT LAER

T CRED 5% 3 %
LS RO 1% 1%
FIHE GRE 5% 4 %
LGN B I A 16sec/ZEN 16sec/ZEN

MACT : Maximum Achievable Control Technology
LAER : Lowest Achievable Emission Rate

XA R AR AR R, CBRIRBIATEDY X 22 R st AR bRk 475 20
ME T HAVFREE. & 3-6 JydLrh 3 MU AGBRHAnitE. A A4 5T i) BRABEVR FEAR 9 5 HEi 1
T PR N P8 LA o (7 2 DA AR I vt B 9 B SR



R 3-6 LR A A BR R v

(f7: ppm)
W 24 7R A X3 B X33 C X
) 1 1 2
A 0.02 0.02 0.06
HR 10 10 30

Ar B. C DU IX I

B: AQlH %X I

C: Tk, Tk EH X



4 FEPRE

41 HBHRTUNER
4.1.1. BEE

Exeadbd, BT SR T E, ERESECAER A (COG @ Coke Oven
Gas), 5] WA SIS (BFG 3¢ B f5£<: Blast Furnace Gas) N/ 45 00X, (Sintering
Gas) &M AR BEERVRHME . oAb R i & A 220 8 DLUSGEA = ol IRE =
IR BT I ) o AL 5 77

4.1.2. EBRERIPFHHIER
R T AE R IR A R Rk, TR AR, PR A B R R IR SR A AR 1
WAk, AT 4 260kg, 75EEAER 430kg.

OREEIR: FEHAMBRIE T ST R (MBS B e S B )
@it JFEHAR (CO) I

VEACERIN BT i 5

O PRl BB IE N

4.1.3. EHEIEH
B R L B SR BOR N 256~Tsmm. £, BAH RIFHRMESELE. 4
JICEE R R B PR AR AT DL R Lk
OfFExEE Drum Index): HHEHHEH (DI £~ ¥ 10 ke KT 50mm KL i H RN
g (NE 1.5m, @K 1.5m), Ll 15 rpm HIFHER 10min 5, H 15mm FI3RSH 57577,
PRBNIH L E R %N T 84%, Fl DI=84 mX pu For. JIS 2151 H{# ] 15mm
a4k,
@RI MM (Reactivity of Coke)
@FFEE  (Micro Strength): HA—# KA H.E.Brayden Z K. M&E 1mm K
WL AN BRI f5 7= AR R A R AR AL SR AF 1SR
@S FLE (Porosity of Coke) + - + + JISK2151
SALE (%) = (1—RMELE/FEE) X100

4.1.4. BRHS)
Tk 90 %
Koy =10 %
ER 1K 5 <1%



4.1.5. ERHR
BRI TAEA RIS 1050°C UL RIS, AR FESE 200°C A A7 NS o
VRN TR R B e R AR, B LR 401

R 4-1 IR

e TRy Y= FiEiEsE

K73 (%) 2~5 0.1~0.3
K53 (%) 11.35 11.39
FER T (%) 0.50 0.41
PR E (mm) 65 55
FER e s 10 13
(—15mm%)

ALE %) 49 48
DI (%) 83.5 85.5
DIZ°(%) 12.9 17.9
NIRY S (%) 50 52

(Hi4t: CCUJ. #HEHA CCT 7ZHFL)

4.1.6. FERGRIIRL T EE
H A06F £ 5 i T P8 7 VR e T
Ot E
KAy HATLFR#E JIS M8803,8811,8812 MK . EH K
T2y HATALkR#E JIS M8812
TR HA TlkbriE JIS M8S801 %%
FEERRIE . BRI e v BT RO e ik Rh S TR B0 e kA
@ fRiRIE: #Ho HA T bR JIS K2151
e i B IR E
% TRk
bl B R AL B
AR GO & AR SFLBE M 25 14 5D
SRR
@ R HAR TR JIS M8811

10



4.2. & Rl &

FEPTEAAE TR A an i 4-1 KB 4-2 MERGNE TZBTR, &R EEEAE
PR HRERTF. EPamrmSEmE 4-3 R, BESERmAE 2= iEREE 4o
BTG HES . JERHE NBIAL 2 B LI N, SRIAFLEE . TR KRG BRI R == R
RIS IMASEANIMEE 1100~1350°C, F2SBR4 12~20hr #7100, 71X —d %
oh,  JEORHRE e R [ 5 R R S AERRAG E T B A A [ AL AR B RCIR IR IR o 5 K 00 28R 03 it Je

# %% (CDQ :Coke Dry Quenching) 1 &/ TR A H . TR AHIIRELE 800°CLL L,
WIER, HHTIEE A7 R ARSI R A . Ak, AR IS

DU AR 2 S 50, SRR 280 & RIS % s B 1 g B AL S s A

K

B 4-1 A2 T2 Rl B AL
(HiLlt: 2012 F/ERIERHEE  HIEREAR, 2013)
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K 4-2 fERHE T2
(HI4b: AR R e AT T 2013)

4-3 BEYHINES S5 (Ll B B IR R D
CHILb: (1) ZZFP5A T #hit 8 HRE 2012)

12



4.3. B &M

BUE R AR A S RO T OB AVE, B S AL =B 181 A<
M TAEEMEMRIR E AR, HORAEERERUEHR . S A R U ES(COG)
PEMORL Y B 2CP FIBE PTG sr i (BFGD SOnT i I AR P U U e

MAEIF I ZER EORAE, LR R R B ae U7 30, AR h . BAERHR). be=
SRR BAAFRRRL. SRRSO a i W & 4-4 Fros:

Kl 4-4 SRR AL 454
(L RIEABE F o AW it EEFE 1994)

K 4-5 Fis )% a0 (Koppers) S id Um0 75 20N ke, FEIR DR = (1 17
2 2 i By K 2 L DA R B T IR

K 4-6 P BRITHT (Otto) £Eb 2 AR R A A . L= N E s < (R
PO ARSI EE, ISR VRAN R HEAT 1 4L

HAEN ) 3847 AN ABRRSE AR S1E AT B O el B 485 2 A S A

»

>
>
>

fr# /R0 (Carl Still) £E)
HH B M

HH S g

JE/RE R (Wilputte) £EJ

13



> DKH ¥

] s I pmes B Rpexs

K 4-5 HaraUE S
(HiAt: HERLHIE HP)

K 4-6 BIGAE LN
CHiLb: FEIEDES P 45,1974)

14



4.4. BV EE

W 4-2 P, G A R EAT AT AL PR VAR AL TRBENL. JIBHL (CEA
WHEHE CMC : Coal Moisture Control) DL JEAbEE A FSEFE# S (CDQ). #AmIcsal . B
s HREIRE OB, B NHs. Babiallo 5ides. B 47 A HEEERE, B 4-8
N CDQ WA REE I R Gif5] . CDQ 275 Ae 7 HACR 2.3, £ H A K NEDO 755 H s
TIRBFRIRER, 3R TR SV, B, ARPE. BN A N .

WAL, AN HEENL IR T2 A — B By 20 TR B i AR i [l Ui ke B
(ZHE 4-9). 75h, A AL AT & Bz 6] 2 BoP B B szl i 55 Cngidzil,
AR SE) R &, HAMEANSWEHA B FH KT 2 LR W A
No.W02014030438A1 %)

K 4-7 TVEEERS
CHILb: EEE 1

15



K 4-8 CDQ W& RedR I R St
(Hi4t: CCUJT #IHEFER CDQ #EAK)

K 4-9 fEilE R g

(HL: SRAEM A1

B TR FEFHTHTR vol.52)

16



5 THPHRAMHGTEEA

5.1. BV S MR S K%
5.1.1. HHK

S (COG)—HB o BHAE NN RRME A, HARRIE AR ) AN FL4N
I HIBREHME A . tbAh, RPESTT RS A R A, SR A, B, e, AR
g, COG feai T2 ammE 5-1 fis.

HER) R B[R AR S S, (HRASRUL, B ESIRRME —# Ho/Os vol. HirE,
BAMRSRREMME . % 5-1 P oS B 041 o S0 A2 &2 300~400m3/t-coal,
PO R AN 4,780~5,000 keal/m3. th4b, R, ZHEHIH 5 NOx A B B AH K
] HCN ¥ JZ 4 150~200 ppm, NO & TZE#E{H 170ppm.

K 5-1 COG 248 T. 21
(Hi4t: S A al/5m A4y 2011)

R 51 MR B

1 COz() Oz %) CoHmes) CO (%) CHi ) Hz @) Nz )
1 2.4 0.2 4.3 7.4 30.8 50.6 4.3
2 2.4 0.1 5.0 5.9 30.1 52.5 2.0
3 2.5 0.8 6.6 6.5 41.2 35.6 6.8
4 2.2 0.6 3.6 7.2 37.0 45.9 3.5
5 2.7 0.2 4.9 7.4 32.3 45.9 6.6

(H4b:  HOZ it vol 44.8,1962, HPLE KL vol. 18.7,1960, FGEJRZ4
Vol 35-1 2010 4%)

17



5.1.2. BAmAbE

FEPREAPEARMAE (HeS) 4~T7 gmdN, {EAWREMERRS, B REAE BSOS ot <4k
SOx, B AT B A EE o BLER VA TIEFNRE M, BT HESRER, 2 RAREN,
XA, R AR A S S S BT I N A T W AR ke T 1 3 TG e T (Takahax
process)fl Fumaks process BB E AT B T S o CEFI: 45T 2009— 11423345 IF i1 61-255993.
FFITHE 63-86793. FFJT 2011-93987 55)

5.1.3. EFE

FEIES P A 6~10 gm3N F%&, — K H Phosam %, Carl Still 71 Koppers 1%
BT R, Phosam /2 36 A K MRS & A HE A Ho(NH)PO4 RS dd 7K
AR PR AAZ ) 7 . Phosam VAR BIWC T ZIUILE 7-2. BRI AT DAZET A HL A
A =5 A 7745

IAh,  COG TEJMREMERTI, BEIRTRHATIO . BB, (HAEREAT HoAth 4 ot
RVEAL BEFIR WS AL FEINE, 7™ A NOx I &SR BRI 7K 73 AN 3R 6 I SR BTG, [ ik 17
NOx HJ4 o

Kl 5-2 NHs [H[i T2
(HiL: PERLE T

5.2 JESBLRREAR

METHT R AT LAKIIE,  HAS (i 2 AP 3m BRI R (COG) HFGER
S, TS PR A AR B A R S R ME R A, RN
FEBCRIC AR AT TR AR B o R 2 R TN B R R RVE R, A RISORI 2R e i Rl

18



BRI RF IR AE, MR, IR .

IR S A RER HCN il NHs, RSl 25 5 774 NOx. Jik/> COG #Akeii NOx
A2 R 7325 T AR AN Tl 2 A |, A BRI SR B R ERE ORI KGR D A 23 A
Bk (K 023K ) %5, (. 4IT No.l 61-133286, IF°F No.°F 1-306494 %)

A% RN B RSB 5 T AR R Tl 2 S — R, 38 TR A A 3 i T
(SNCR) FHIEREME AR VA (SCR) . ARG ESUBLARET, BTl &A K&K SOs,
REE AR A VERE, DRILAE A A 3 & M O SO BRI T A . HARIN
A 5KV Z R (. AT No KT 2010-240521 45)

XTI BRI AR, FERRRTT 07 THER R A = IR0 FE A A 3 S04 & B 22 2 kb 35 A
SAGFRBEIR A, HKIRIGSE T, 9D 7 RBER Bt NOx (A il ARSI 7775 F
WHAE, KHSNCR .

5.3 BRMBEERATHRBRKE

FRIR M IE TP S AERETH HIRZ 90%E AR IO TR AR AL, TIIAEAM KA SR

HALERE BT, FE D AUE W% S RIS/ B AN VA, R 45 RIS A AT
BORTT. N T REMsEAT @ IS, AR A B s B R G AN R AT U R, T
KT R AT M IO R, RN AT MR AT . IRAEREK 2 R KdP
RIBRRHIR R « P2 AR . R VR < 00 M 45 1) M A5 S 8 1 5 I ), HEAT
LUt 20 9 BT R $ N TR R RN SR8 RO ORL UM T BC TR B, [ 5 B P 4 SRR T . 3
o BRI, ERCPEIE, 5 1970 AL, BUETIEAGE IR D . B 10-1 AR
PG KR Al 5 -

K 5-3 RIS AR (10 i S A5
CHiL: () ZJF Wi HAESS  2012)
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6 EU # R & WM fuan & 4R 1

EU % EREM AN NOx & SOx it 17 5 R (BAT: Best Available
Technology) dF % 44 % (Commission Implementing Decision of 28 Feb. 2012. notified under
document C(2012) 903 E.U) » BAT No.49 A T LA NS EM (Emission) JlfER AR :

© FENBATING, AT IR BRI R AR = R

© LAY, B IR SR = I B

@ FERE T, AN ER AT R e T BN R R KA R R B R B AT R
% NOx U fE I,

COG Wit Jri& /i, 47 T3 2 iy BAT:

ORI T e
@ A EAIEBR

20



