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

(114 Best Available Techniques Reference Document on the

Production of Iron and Steel, December 2001)
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HCN, fEdfifh 58N, I N+1/20-NO A NOx. {Hi2&, MR TFHEE K
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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 REAEHLIIE A i B Bk
(H14: Best Available Techniques Reference Document on the Production of Iron
and Steel December 2013)
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Figure 4.5 : Typical emission profile of CO,, CO, O, and H,O in the waste gas (single windboxes)
along the sinter strand - based on [Neuschiitz, 1996]

K 3-9 BRETHLAYIH R TR

(H14t: Best Available Techniques Reference Document on the
Production of Iron and Steel December 2013)
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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
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16 s 54 63 (4). S53 (1977)
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Blue Scope Steel Port kembla Steel Works No3 Sinter Plant Australia
£ EU 1 USA A 50 (8% 2010 4F)

(L [EREYI LA AR T 5B B (FER 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. WAEH RS

YE RS m AU L TR DL BRIRH 2 SOx. NOx HE R B0 S A,
HAF K THSIEAEA, HAG2 T ZH8H.

© FERRLENLL ESE S TRIRLE P EE S 7S

@ EINES 53 I TE I T

@ BRLE N S R A MU SR S TR IR 7 %

K 43 NIHSIEIR S — M TEIRESIRELLEA 23%, FHERERD T
23-30%, HEAREIEM T 30%, SOx HEMEB/D> T 3-10%, HERZEZ (EP) A4
ks RIREE DD T 30%, JF H., NOx HEREHIED T 83-10%. JE#k5 , ket i) 5 it (TT.
RDD) A= Z AR, BEVPAN AR 567 AT A LR 5k

R 4-3 HEHIEIA 5 G0 S iR R A1

TiH SE it B
EEZY by =z 23%
FHEHR R /b 20-30%
G2 SREIlhe s #4m 30%
SOx HE > 3-10%
NOx HFil & > 3-10%
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E.P ARy 2Rk B /> 30%

pegEr s (T, R.D.ID ARk
AR AR

(HLt: — RN HAE DS (L )

* E AP St (At B 21K 4. 5. 1)
Voestalpine, Linz, Austria NO5 kgt ik &
fEA AL 2 40%
SOx fFE Wb 25-30% NOx HF#E 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

SRS, IRBE TR sh e L 1 L T4 10 NOx #52 DR B 2 v 0 BU R SRR R S A
¥ (Fuel NOx), # /B AMM (Thermal NOx) [HIFTHEIE . 28 B, 1 FIRAEE S 1E
Wl e 4 T e = 2 1) NOx 119715 R AR AT
* 8 41 Szt

TEH F b A e A1 46 22 5t 29

4.3.4. BrmR & H#
LA A 2 L KRS G T D R P F . AE BB LRI 6 25 % I 5 B 37 SR 9 R
i, T MR AR AR O R B, T )20 NOx (9 HE i

(@RI |

> BRARAALE: AR BiARiiR. mERA. EHRWL. HiE

> BEFHE:

> DIEEERS. SRR, [EE. #How

> FEIRAEN—BRIE G ES G ERRESTE AL (B . & EREE 5%

PEMKAERN X2 b SRR 80%.

LR K J it 1
ARG M SRR R IRIE AR R & Ry 5.

28 ZurrAE R B R R BE HR TR UH (SCOPE21) FIBREFTA (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. FEMRR M
w i R

R AT ROR AR £E R (Activated Coke: PAFfRIFR“AC™) BIFE, kLR HHI SOx. NOx.
TRIE M ARSI E, ARGE N AC B3))E L BT ST M TR RS M R R
AC HAR AT, AC FEPA TP Z MAEEE I « FEHEAT BRI, X T AC #AEF £ 1 iR E SO

AR, R I AR [T R AR R R A B [l

B

(1) BRBEEAN, RS2 R DR AN I Mok 2
SRR

(2 HTEREEREA AT, Hitk, AEE
Fn#,

(3) 75 2Bk SO, Jo 751 JE b A4 R AN AR 4
H,

(4) 5kt )i (SCR ) AR, IH
XHREALTREAT 75 f i 2

(5) e REXHE LA TR FH K R RME RR B -

(6) XF&EHBA &, SUETRED . &5
T

() BAE LR EF

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 P AR OB R IR IS
& (COG) - i,

* =
BUF

Activeted Coke
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> ARSI
KIS SIREED
> MREECE: 40 - 80%

> BEEE: 99%LL I
1000ppm EA )

> MiDXN: 0.1ng-TEQ A ( A ]
5ng-TEQ/m’N LA F)

> WiEE: 20-30mg/mNLAF (AN O
100mg/m’N L ™)

WA EE

TS MBS A il E, H
b 43t BRI B A MR, BRI, BRI
Y g,
W SERRAE A Mk 57

[HAY. BRIk EE (- 600MW) - E
KRS - ) BREE P (- 110 J3 Nm'/h) -
BRI - KRT

180°CLAF (IR#EIESA A+

CN HK E

CHEE Y R KT L
(5D R K T FL it ) SIAIE IR 6 VTt
W AR bk

J-Power EnTech #k\ 24t

[l T FE
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4.3.6. —ENR. REANKYWBEALE

Description:
SOx and dioxins contained in the sinter flue gas are removed in this process by adding sodium bi-
carbonate and Lignite.

NOXx is removed by the selective catalytic reduction reaction at around 200~450°C:
ANO + 4NH; + O, — 4N, + 6H,0

For SOx removal the reactions are:

2NaHCO; = Na,COs; + CO, + H,0 (T>140°C)
Na,CO5; +2S0, + 1/20, = Na,S04+ 2C0O,

Lignite Injection produces dioxin < 0.2 ng-TEQ/Nm’.

Energy/Environment/Cost/Other Benefits:
+  High SOx and NOx removal efficiency

Block Diagram or Photo:

NaHCO3

 Bumer Heat Exchanger |
NH3

recycle

Figure 1.5: NOx and SOx removal using selective catalytic reduction
Commercial Status: Emerging

Contact information:

Mr. Youngdo Jang

Department of Environment & Energy, POSCO
Phone: +82-54-220-5773

Installation information:
Full-scale facility is being installed in Kwangyang Works; 4 units expected to be completed June
2007.

36



4.3.7. Exhaust Gas Treatment through Low-Temperature Plasma

Exhaust Gas Treatment through Low-Temperature Plasma

Description:

Acnve radicals of low-temperature plasma remove SOx, NOx and HCI simultaneously. Dioxin also
decreased with the addition of Lignite to the process. Reliability and stability have been proven
(over five vears of operation). Core technology includes full-scale magnetic pulse compressor,
stabilizing pulse width and rising time, proper reactor capacity design. and energy saving
technology through additives.

Energy/Environment/Cost/Other Benefits:

»  Low cost with high pollutants removal efficiency

+ Compact - less space required than other technologies

* A commercial scale plant installed at an incinerator in Kwang Works showed a substantial
reduction of SOx(>70%), NOx(>95%) and HCI(>99%)

«  Dioxin also decreased to less than 0.2 ng-TEQ/Nm3

Block Diagram or Photo:

[ Positive pulse voltage | ‘ Negative dc voltage ]

Gas flow Illlll.l.
| EEEEEEEEE =
I Plasma Reactor ESP electrode
NH] plate

SOX+NH; = [NH,) S0,V

NOX+NH; = NHMNO, L De-dust
HGI+NHy = NHLC1 L

Figure 1.6: NOx and SOx removal using low-temperature plasma
Commercial Status: Emerging

Contact information:

Mr. Youngdo Jang, Department of Environment & Energy, POSCO
T +82-54-220-5773

ydjang@posco.co.kr

Installation information:

Installation of commercial scale plant in 2000 at Kwanyang Works
POSCO plans to adopt above technology at Sinter plant in Pohang Works in about 2010
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4.3.8. Top Pressure Recovery Turbine

Top Pressure Recovery Turbine

Description:

Top Pressure Recovery Turbine (TRT) is a power generation system. which converts the physical
energy of high-pressure blast furnace top gas into electricity by using an expansion turbine.
Although the pressure difference is low, the large gas volumes make the recovery economically
feasible. The key technology of TRT is to secure the stable and high-efficiency operation of the
expansion turbine in dusty blast gas conditions. without harming the blast furnace operation.

Energy/Environment/Cost/Other Benefits:

*  Generates electric power of approximately 40-60 kWh't pig iron

+  Japanese Integrated Steel Works:
—  Generates more than 8% of electricity consumed in Japanese ironworks (about 3.33 TWh)

*  Excellent operational reliability. abrasion resistant

Suitable for larger furnaces and higher temperature gases compared to Bag filter systems

Wet TRT System (US):

~ Typical investments of about $20/t power recovery of 30 kWh/t hot meta
No combustion of BF gas

Dry TRT System. e.g.. Venturi Scrubber- Electrostatic Space Clear Super (VS-ESCS):

— Lower water consumption compared with wet type

— Raises turbine inlet temperature, increasing power recovery by about 25-30%"

~  More expensive than wet type. $28/t hot metal’. NEDO from Japan gives 1.8 years for the
payback period of VS-ESCS (including the construction costs)™’

118

Block Diagram or Photo:

. Septum
Ny -
blower L P BF gas

(Fuei)

. B T O R e e -—

| L Butierty H

i A Yave H

| | Ememgency i

. [ Shutof i

L |%
%*

A S e R ORI SRR, |

Figure 3.1: Flow diagram of TRT system (wet type)
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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

39



4.3.10. Multi-silt Burner in Ignition Furnace

Multi-slit Burner in Ignition Furnace

Description:
Multi-slit burners produce one wide, large stable flame. which eliminates “no flame™ areas and
supplies minimum heat input for ignition. therefore saving energy.

Energy/Environment/Cost/Other Benefits:
«  Total heat input for ignition was reduced by approximately 30% compared with conventional
burner in Wakayama Steel Works of Sumitomo Metals in Japan

Block Diagram or Photo:
7l iy
{ —Jcms
T |
o
E2 ‘FQ f ;:,"'_'\‘.':_E Primary air
(—3 1
T bces e manang s B e
! N I ; | v i
I | | | 1
I | |
B ot i | I | : |
| B “\_L Secondary air | | I I I
et Yo B |
s 1 | I | |
B =l l ! 1 | i :
B\ _~/ s B | 1] Erooo)
_ N T | 3! | y! 1
o ] : I #i = -
1 { ; L" s s ¥
| v Y
| /
i
- |‘ rs
7
| T \ P
;o SIS,
/ AL T SIS TIPS IS LI I ILT SIS LSS
| | | (i L s LA Ll
! “ )
4 & Burner block - view on amow A

Figure 1.9: Outline of multi-slit burner

Commercial Status: Mature

Contact information:
Sumitomo Metal Industries. Ltd. JP Steel Plantech Co.
http://www_sumitomometals.co.ip http://www _steelplantech.co.ijp

Installation information:
The burners have been installed in Sumitomo Metals in Japan and many steel works in China and
other countries
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4.4. RENHEFRBEAKNEFHE

SEALRL FH IR AEIE AT B e S5 ML AL B SPE A . SCR. AR (RAC:
Regenerative Activated Carbon)d FJZE 571 K BARFFI 40T 80.
XEEHR RS NOx Bl /K1 B EE SRR AN -

4.4.1. S

FHAEHREA AR (25-50%), AJJEZ> NOx. SOx. #22(Dust). —MEHEMHGR, R

DS HEBCR D vl SeELY T RE . BATAGRIERF BT -

@© [EFE#1-11 Corus, jmuiden, Netherlands, 1994 4
EOS (Emission optimized sintering) process
RREENL & 4.2x106t/y
MR 1.2x106Nm3h (3 &4l
TS 40-50%
NOx Hil k% 30-45% (AI1: 570-630mg/Nm3 H1: 310-410 mg/Nm?)
WA B & A | EUR17x106
HIIEIT A | EUR2.5%106/y

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

AP RIRIA | U

ClAHE ) 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 Hilj## 25-50%
W& A | EUR14x106
IBAT A | BRI 5 Tkg/t- R E5H
AP ORIRIA | U

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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®

[ =#%1-3] Voestalpine Stahl Linz, Austria 2005 %

EPOSINT (Environmental Process Optimised Sintering) process

IREEHLIIAR 250m?2
A = P RAE T
(EEZY ik 25-28%
NOx k4% 25-30%
WIS A EUR15x106
IBAT AR N HIR 2-Bkg/t-HREET
YL ORIR A ToHE
*fE5EF]:  Arcelor Mital , Ghent, Belgium
IR 176m2  YIHHR &4 : EUR14x108
" : 498m?2 VIHE & A : EUR27.3x106
@  [F-4) FrHZF M NO.3 begibl 1992 4F
BG4 By, — 5 RIBEIATT 0 (SOx #73 lifit
IREAHLIH A 480m?2
T 925,000Nm?
PRI 28%
NOx sk % 3%
SOx Hil % 63%
B % A EURS8-10x106  (#t5i7y 1997 4] EUR)
IBAT AR FERTHI 6%
YEPRTE A ToHE

bR ESEHLISATIEOL: B EIRARER) LAAE, A RS RIEAER) .
D AR PR RA MU 0 < R A HER R

4.4.2. BEERLERE (SCR)
PREET RN 4x106 tly . M BN 1x106 Nm3/h. JF T[] 8640h/y I,
W% Ay EUR25-45x108, 1247 /%A EURL.5-2.0/t-FR450™ ¢,
HHIGNT . (AR Y 1996 1) EUR)
@©  [FHE-1Y JEHI 2T s g 1975 5l ke

RN rE R 7,000t/day
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M= 620,000-750,000Nm3/h

NOx fgr2:% 90%LL E(NT: 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)
Yef RFE A EURO.08/t-k451(1992 )  (EUR200,000/y)

@  [FE6-2] HANESURHERIT 1979 535 &

RegE A 12,000t/day
A& 1.2-1.3x106 Nm?3/h
NOx %% 70-75%
(ANO: 410mg/Nm? 1 H: 100-120 mg/Nm?3)
T 340°C
I 25 LA EUR50x106 (1979 4F)
IBAT A EURO.75/t-Ke454 (1992 4F)
YA R IR LA EURO0.57/t-5450° (1992 4E) (EUR  900,000/y)

*HA=ZHLN FH]: China Steel, Taiwan No3 (A &%) 850,000Nm?h) ,
NO.4 B45Hl (IS 542 1164,000Nm%h) 1997 4.
NO.1 Be45Hl (IS 54 464,000Nm3h) 1999 4
NO.1-4 ] NOx BrZ:%: 2 80%

A 2010 4, B LRFGIGL, BA U ).

4.4.3. EHR T HRHERABA K E
FAR BB 545 1A T -

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

I 25 LA #) EUR60 [/

IBAT A EUR1/t-5E4ET

YL R IE LA EURO0.17/t-k458 (EUR  750,000/4F)
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VI A 51847 A

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 HLIE AT R O

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 FERENAENHERSANHRHA

5.1. AERHKARAT
51.1. &%

R BRI S B H AGE & R Ti-V R4 B AL (SCR AL FD HEATIE 5 S
HRN T R¥E SCR AR, FE 300°CULEMER. KRB B Tk 4=
& ERHSUAIR E ik 300-400°C, 72 SCR AL 1 e 78 7 A I B AR BE X 8. T34,
AR P OB G G I e A5 HLAE AT M AR BN, O AR FEAR T, A
100-150°C L4, Nk, fEREENURA A SCR MALFINS, 75 EXH A T AHE, XFEms
IR A . IR, BN SCR BAHH AR BIHACHA, &R B EOAR 32 2y Ao . MR
PARERY, BRI, B, FFREEMORSHRMESE. BT ATIRER
W MBERAEIER, fEHAZHTRENURSME., FEKFAREARAT, ERENLI
MRS ARER B kB T iR, 2010 4E 8 AJFRIERIEAT. IR 1 iz A 51 HER T
BiMAS S B A AR LPAER IR DB T — B R E, HiTE &SI .
AR AR A BR A 7 51 E M TR AR i e B (R EALR TR St D f— 2
el FAh, SHEAERZ B A SR T IR EE T N SCR BURY i) — 4k R 88 B
WAL B AEF i B9k A — EL B A A

MR 1 IR o me 2 B 4 57
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5.1.2. EHRBEARRBAHIA

FEBRM R 5-1 Frn. BERA YRR Rtk EEnREE. bk
A VR R AR (K — AR RGTH R FEBUAT R AL E IR A B A I, I 5 A T XML
(MB) H N 222 T+ K@ XHL (BUFD. 7E BUF BN — 2 ke il Bl il v 4 . 534,
TN — BRI b WAL, AT R A I I 28 S BB S A P b 1S B s R 254
Y.

RRE T |

-
g

5-1  IMERTEBAR A T 2R & A

AT ZHERH R MR 2 Fros. “FYEAZ 9mm, KEF 10-15mm, 2REEE. &
FH 3 5 ) 5 B B (K 8 A A2 SO2 HIWR I BE F7+ R 55 S 5 o

WA 2 WEHER
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5.1.3. Tt %E
5.1.3.1. Tk 4

BEAL ) AR R TR I I L I BB SO I IR IE I — AR AL R Gt . 1 Sl 0 20T 1 T Y
fraEsE, MNEMERAABCERE. MEARERNLHTERMZER 5-1 FrosrImRBEN D rES

SRAE AT T 5T IR B SR B A P PR PR (1 e
BB A 2 B SO M R AR B . LR AR TR VR IR IR A BRI 2 — L RIS iA RE

SRV P25 R I P 8 B T e 2 7 A2 e 5 ) A AT AR
AT LLBA 5E B S B R/ R o S50 B AR B U s P A R RS R 18 9% PR RS

LU Se 6 NS H, 7 RET E

FR2E R R AR % 50w A A AR,k

RIWT
® 51 BN A
W BB N VAR oA
A A
BOKE P | B | s
IR E | 1n3N-wet/h 1,444,000 | 1,369,000 | 1,444,000 | BUF Inlet
<L) | kPa 5.0 5.0 | BUF Outlet
MHAEEE | °C 138 135 138 | BUF Inlet
p AN 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 (D
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 il T
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5.1.3.2. HEREKKE

R T AR R S R A B R, KJFEANEA IRA R E TR . i
(FF. B, KB MRS MAERN 98%, XFWmTEEEN LGS, FrbUERR
FEMAE E N 92.5%. HAENUREKRABEHEZ .

5.1.3.3. FiA A b b By B 1B MR L RAREHE BE

TEVE IR TE AT UG 5 AR e R S RS PERESE T LT, LI RAROANTELR IS . B 5-2 FioR
N NHas 7 AN FF46 5 RS L BE R 18] AR Ak o iR R ELbEad 7 AR IO ARIEYE BE 95% . AN
FMNE EAE W, REE TS, NHsiEATFGREZ) 3 A W R SHE 83%. — N H &
12010 4 12 H 6 H-10 H, “FHIBmERILR] 97%, “FHIMHIFILR] 42%.

® 52 PR NRIEVERE S SEIME . & DM RE B A SITAR2) 4 S H JESEiilgs K. fr
A0 H BT AR RS, TR R E SRR A TS 2R FEYR S
AR HAh, BTREIWERERIE N T HGRER, HREMREIRE, CrEZARHRN WA
.

S
5
e&
=
S5
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 iEAFFUR 5 i B A 1) 22 15 284k
# 52 (RIETERE SRS 45
{RUETH RUE(H | SElfE | HE
‘ MEA KL | mg/m3N-dry <41 7.5 L
SOz (i) —
it B % >95 98 Hi%
oo | AN ERE | mg/m3N-dry <213 101 ak
NOx (Jiifii) ——
JBE i 2 % >33 50 %
b THEAN R | mg/m3N-dry <20 17.1 %
PCDD/F HENRE | ng-TEQ/m3N-dry | <0.2 0.15 ik
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NHs Slip HEN R | ppm-dry <39.5 0.3 X
afi i % >98

R | M
ﬁé& T SFHH T S¥FHH

5.1.3.4. AP EHF A

DLERLASE I [B] S35 48 A B S 4B i B ANk 5-3 Fls . Horbr, W& MM v LUE N
PREL R, BRER TR WA . DRIk, —FEm4Edr & B2 N 4,880 fiot, #Hbims
ton BELEN 214 9.38 Jo/t-s. FHh, BRRKH T 4ZF 92.5% 4B Ik, R HARZRT A A4 p=
98% A TR, PRIt AT LAt — D PR IR 4 dr B B 2 A

R 53 Yed e B N S 4G

THFER 2 H
TiH — — - =

SUNDES SN ESTN JiTeIR Ji Je/
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 45755, 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 H ) 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 HER

EER, HEZ R TEBREERIBER L. 535, BRI as L NOx HERR

il 2 H a4 o AT FVE B BR2+SCR BT S SR IE M BAAE T L 4T

SORRW], WRGR A, IR B R ey B AR T e A RRE AR . N

P EBBE+HSCR BUHE, WO Atk & 5-3 B mi# T 2R L.

PI#E TR ES AR 600m? (R BEESHUI UIN RO D8 B 2% T BB NER. 5-4 o IR BIETR
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FTE+SCR ¥4

O

ke e e ke Ak

JEAN AT PR 7] B SEPRISAT BT 5, TR H T L 500 h E Tl a4 R 8 . 5
G, APCB PR AE A 40% 1S BIREAT 5.

=

|

—
-| ve B
®E]] HH
(R

B 5-3 I TERE S TR T2 AL

R 54 HePE BRI

9%+ SCR T M R V2
H ey |2 v #H
JiTtIE JiTulE
J R 7 VEER 350 TR 1,743
NH; 676 700
COG 5,640 659
N2 445 458
Tk H K 60 18
ati 7K — 20
JE45 755, 24 24
KA 6 323
HL ) 2,822 2,612
TEALFAC HR 1,980 —
JEAT A A 600 —
I HE% 142 Iz -678
TE TR -362
AL 12 A 180 12 A 180
PR B -465 -465
it 12,461 5,233

50

SCR



R, BT RESHSRMEBMAERAHRNL, A2EKMHA . HE,
£ SCR A= EBEJTTH, A i R s — 2, HRRZHIIIHAE, MNEMERIVELE
Y B9 F O TSR AN FE 9% F 5 — K. 2 TEI COG 2 (5 4E 3 B B3R 1K) 50% . 1
P, AR TSR AR FH AR, & COG, Ty N T4 BAY, it 4
AR E AT A

e CO2 iR, TEPERIZEN 7,000 M/, 204 60,000 M/4FE, M HBERIE % 850N
AR UL, X — s RAFI .

HR, BT A AT BB LA 7R I AR e 2 . 48R A8 M UE AR A3 97
ARG YRR S, TER™= i SIS P R A 2R A ErT LABIE YR B . 2R BB R DL B HUEE, TR
R R B SR 20 RN 40% 5 4 .

PA A e a8 B FH 0 200, AR R S R SRR 55 i 5 i L A (LCC: Life
Cycle Cost) HEATLLE AT yit, ZEF MR o 6] s 1) 80 £ 0T W AR 55 2 I EEAT T LA, 45
FRW, PFIE+SCR AW Bt 2% F A

R4 DL EZE SR — T LCC 70#r, 45R B 5-4 s, BRIl 7288 —E IR ot
W, FAAEH T R R AR D AE 44 B 9 A B0 SR AR B . N TR H, 2
G, PTE+SCR AN Rl S | TGt k. LiEar AW 20 I, BT shFHAHE 13
{275

300,000
2
250,000 —— EE R )
@- —e— T AR5+ SCRIE /
ﬂg 200,000
5B
£ 150,000
b
15{100,000
=
Bk
50,000
0
0 5 10 15 20
Zad R
K 5-4 ZBitigqT A b
5.1.4. /N&:

A BE%ET 2008 4 8 H WA SEANBRAT R 24 7] (Al AE R AU T Ab AR A AL T I 2238, +

51



2010 4 8 H 31 HIFMRIEISAT . WIS St B 85 vt e A A AU Dok M U ke,
FA BT fes 2 TRE R IR MR BR A ml & IH . AT T 65 — ELARR] .
PA_EX A THE+SCR A RIS AT A EAT 1 HUE, Al itk e 7y s 2% .

5.2. MEERMEWKARAF

52.1. ME

£ JICA 53 RFRHGET H CRRRSAD S B H ) FiEsi, 53] 75 &
AR AN e B AN B AT BR A A R AT C &, I0H AL AR5 HLA NOx v H KT

J& T RUIFTIT.

R 55 M REEAHME

Fesipl

HildE ) oK PLPHE AL

BeAENIHLT:  DS-360

BURRSE (5ixK) 14.5mx90m  S4E%: 147
BHE B 750mm

BegEn (th): &weEGHR) 500 W 480

FUKIP RYRRL RIS IR E S

WA SRR ORI T RE A KRR B 274

BREHE #E 2 (kg/h) iHRIME: 6000 iZi7H: 4800

ESRWIRL S

HEXE (Nw3/h): 2x18000ms3/min it (Pa) 17000
171 (kW) : 2x6500

— M2 TS E]): 24h/day x344dayly  EZE
Rrfg: 1 4E 4

MSHE (m3/h B, Nmsh): —fEE/7H - 1000000

MRS (°C): 120-150

Fraedial: HBRA

ISR 10E B
2B TG

AR H I E (mg/mm3) <200
HEBCHE D E (mg/mm3) : 200 - 500

NOx AR &

ZIEEN: T

KM To

HESEPP

NOx #7572

WIALE:  HERH L SRR R g AN

WM T7: 2LAh 7

W M RAEL I R &

R SR

52




(N1
|
IR
i

BRiE (td)

BN AR (t/d) 12000 FARKEE (td) © 790

480

ERE (mm): > 3

=
B
o
&

CL R I it

K G 2 BRHGE 45 R VA B AR B AR R T AR

RO FHEIEER 5-6 HRAEREAT -

® 56 RUIFTTIEZN A%

Hil/E NOx HE | 40 WA E: B XFE. HBRASH O, HiE
TR 25 P HEIEH: NOx. SOz. Oz. CO. CO2. #Eh/E.
K5y
CEREE Y P i TR
(HORIBA filli& {5 4% = MH 5 # A
PG350). Wi, JEZEEE
HIE T HEBR 2 | XA R S 8 38 43 - O
T o i WE HbRE IRAEHEBR e, o B ARE
e 1T D HE A it B T AR IR NOx il SOx (14t
XA AR B ESCSE 1T BE A it R P B 445 7 =X
AT TR .

5.2.2. NOx H k% 2 &
8 405 S 4 0 I KO AT T A Ak T A o ] 0t T R 4% TS e (A A B ), R

e AR

MAIER NOx HHSE (B 5-5) HHRATA LA
> NOx W BRI NLATFBOAIE(E, 2518 i,
> SOx (A i S IR — FAEH 8] LUS RO T aa I N, e LR - ik 2
WEfE, ZJm FRE.
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700 14000

600 A—y A 12000
o \ //’ R
¥
© X
< 500 y . N S 10000
4 / v 9
g s E
. 400 7 ~ 8000 E‘
m ,r'f 8
E 300 / - so00 ©
E o
N /. 3
% 200 /__,-’ ~ 4000
100 .__,."_f..——l——'.____‘_____ + 2000
7
!
0 | —— s -2 0
AfENe, 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
—+— NOx mg/m3 ——AET -—#--NOxmg/m3 - RE T
—+— 502 mg/m3 CO mg/m3 ==#==502 mg/m3 CO mg/m3

5-5  HRHE ML 45 R AR ) NOx HESUH 2k K

5.2.3. &R
LG ]

X B Al Ay B REE R B — S RN RT LA NOx At SO2 it HRIEIX —ZR, JICA &
FAEH T ] KRR FE A F A DR HE R A 1 i R )G PR S IR I o

IRAEHIER) NOx HEBUHS 2 B DL S % KRAE I EH S, JICA 5B X E A MH I MR
SO A P R SR NIRRT TR, DA s AT R

BRI R 7 WA W 5-6 B 5-2,

IS EH NOx WA 12 - 16 5 KA LA & 2 5 HHIE W < &1 30 - 40%,
HHIR eSS HLHET NOx S 1) 15%.

UeAh, PN R R R e R E SRR, SRS, 2, SORIEAT &AMt
A RTREFCI ™ i U, 7 2 BURE AT R LS
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LHEEE i R8N, 1 216815,
(E91E 5 FHUE M S, 2R 6%}

. # _ ‘E:'E'_rﬂl s ],_-;_-h' . .
= I - .‘Fﬂzﬁﬁ
O, T 7m0 i :

' =

o 'l L -
ey Ll 10839202122 2328 \
VA v ATATATAY ’ F N N Yy '
(3% x -

¥y XE XX X1

‘..- ' v LA T
| ¥
R &
ESPaw = 4% 1,4 2N
! ! _! I..r—".l
A
N B 47 ] B M. 3~ N0, 18 S0 B ST AR Mo, 14~ Mo, 21
W N0 E ¥ T BN 5N, 14 B sOwEE S A A N 16~-No.21

K 5-6 MR i it T4

[ xS 5]

FES AP F T NN AR AL 5 HARRZEBIFLL, WNERREEHL & 4R R T
T HARMN . AT KR AT CLERRBE SN AP St D, SEBLTTRE, BT hnke
AR RO, SR T AN AR O, JTCA & S UG M e i KAk

AT AR A
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6 AN

AR NOx B B B ITEEEA T LAl H e EBROERREHLA NOx HERCE 1]
FEZ /DU . BWE I IS 25— SR HIUE O THEBOR B . AR B E R HR RO S DA E
A BRI R AR L

BOE RKAHPBIREE S, 5 HATHORHBOR EEIEAT LER,  F AT A HEBOR BB AR IR, 520
KRB . B ARR AR A RV B, IS AT U AT REE B LA T i .
AR S SE it AR 45 L 22 NOx I HEE B IRAE IR 6-1 P /s 2T S BN JRURHE
FASATE B, FESEFEAE b IERAVEAh U B RS A RCR , SR Ik i, NOx  HEOA BE
BE HAR.

FENH UV B NOx JRHEECAR T, XS AE T AR HEBOR R “ ISR, AT gl
“HEPEPEMEAL U B (SCR) 7, 1 R — IR & AL AT T “ TR U BRI A 50 %7
BB AL B0 e, R A B AT A R R

FERBOBRHEE R, 2% FEAERF AN ™ 5 A MAES IRIREE R L, R4 27 L7
RIfE L, SRHCD) & SE PR R I -

R 6-1  BEAEHLA 32 NOx F2 15 it S R

FEAMR | E OE | AR ROR JlA i
HLEE 53K
Fuel-Nox | J& kb | fHAME N MR | N SR, Nox 7 | #ORE N AR | FHHIRIT N R
B A A kD 2
WINARA PR B | IA R | R RCR ] NOx AR AR
NOx A Ji%, !
iZ AT | NERE AR NOx | BB B | b T AR, T
Egii HE H T EHRBLRIE) )y
B KRR | SRR, NI | AR bRt e dE | RLE R E SR, T
Wkl 3% I/ NOx HETi i e Sk
A | EAERR HlJ NOx 20~50% | M ARG FFJHTE 5 | FEIR R4 AR 25~
I Wk AKE 50%
I SAEFR D NOx
Ji
RN RN, R AR
TSR IRIRAE L
MR AL | BORETERE B 1970 FARTHNMEH
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Bz (SCR) | 80~90%

TR A B | B TERe: = 1999 FEFFAREEN A

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

57







KIBENZERI ARG
— Wk —

i N R E A5 ORGP 50
MALATBUE N Bl 7L






1)

illg

A CRAREMNY S BIEHIEORTER) & EIAE R 5 5 bk X A SO v-Ja A 2 25 00
P2 N BRI B 7% o0 2N AT BUE N E B bl U R AE S BOR S AEITH “ o
ENRIME R TR A S BAR R H 7 N EZ—, BRI TR A 22 28 0 32
N E BRI AR E R vt 5 v E IR SF OR 57 8 — 2 3 [ 23 il

£ 2011 IR+ = ), T EBUFRRETIN TERN R, ST 5L 6
B EAYIHEEOR, € 1 HEBARE, BTSRRI T i HI3E . 2800 b e A
JTBUFIERA 748 5 DU Al B B 55 70, TR E R H AR B EEAA R, (H
A B BB RS IR ORI, 7R 2016 FIFAA M T =T ld, hEBUF A2
e B A IR

75 RIRTE L i 554 S b E E N NOx I SRS ORI R R, BFAT JICA TR A
Az R AE o S AT AT H 7 SRR T SR BERIE B =B b e T S
W BRI B RN HE, il ieid & b E R HEE A . AR B R AT K
BN RCREATIC S, T BUR AL AL E NOx &2l i iR (5% .

AARFAEG TN A2 A RTINS B, ETF RSB Arid sl P A3 2 1R
AR T A BT AT AR A B B AT &, FEBLIRR T . JRATH Oy AR R RE 6
Hh [ R T BURF AL T A — R A A SR 2%

2015 &4 10 H
e N R A [ BR B5 A5 4 3
PFRALATBUEN E BRI 1814






1 H IR e e e et 1
D BEIFURTBHIEDIL <ottt et ettt et 2
2 L R T e 2
22 I R B T 2R ettt ettt ens 3
3 I R TG GEIFETBITRTIE <ottt ettt ettt et 6
A I R oottt ettt ettt ettt 9
A1, THEEATVEIFTEE TR oo ettt ettt et 9
AL R e e et 9
4.1.2.  BEIRIEEIF T RIVEF oo e ettt 9
A1.80 BETEIBFR oo e 9
B LA TR D e e 9
415, FEIRITII oo 10
4.1.6.  FEIR B ITIIIRIE TTT oottt 10
A2, FEIRIIHIIE oo e ettt 11
A8, FEIFLEN oo s 13
A4, R B et 15
5 AR I B BB TETE TR ettt e et 17
5.1 BRI B A IER LI ZIF oo 17
D L L. BT e e 17
B.1.2. B ARTE Lottt ettt eas 18
5.1.30 BIEIT ettt ettt 18
5.2, T BT TR ¢t ettt ettt 18
5.3. B BREEE F K P ATHR R FRR oo 19

6 EU MREM AT EAIBHETET . ..c.oovoeeic e 20






1 HARPWKES

WRER I T ZF RN . SERANG KA. SR TR Aoy A P R, ARk AR
TERETHI LR . R O 1R Rk IR sl SR o s A A k™, 4
BN BIE R HCRE T o BB T AP I BRAT MR S FH R R A, B2 KA

T 54 JICA T H MM KA B A Eyhil i i, HAMRSAT R = fh
SR VIR SRR T DL R S AR B S R o (EX e R TR AR T AR B, T2 R 3F
P BRI R A, RO e S FLAt ) P9 e A Bk AR P B A B AR SR L B IR R
VEOSRRRHE R, BT R

H A AN ERAT MU AE B PRk 7 Wb i EAR T RE S AARA 7 i BRAS S5 07 T A S 40
A I L5 T AT A AP A GV 2 LS B RIEOR . HA2, T i se iR,
REELREERA QI B, AREDRTX AR ES BEN A RSN T
MR s & S50 . BEIR ARG BARRAIILE P IR B 5 Gt 58 A S AT BOR & S
B BN AL, S Al A UE R I R BRI FH



2 BFRERI

21.8BFHE

1E 1735 95 E A /R L (Gilbe) & B T —Fp 45 2 £ % 10 715 2 /T, FER AR =R 2 —
FIRRAKH) (Miler) MISHETI8 (RIEGED . BMTEXMEE, &b AR E SRR B
REETR . HZ, LVEAEROR B RAC, FERMBIZE, 1760 FARTFARIZH B I 1 2k 53
RSP, BT 1850 AR, HIL T AR AR B =AY, SOMHUMASEBEANHERE, K
Kb 7RI &, 1880 AR, EIAEES. Ml M —REEF R T
WK, 1900 AR T AL R AN (Otto coke oven) . #Hr A 4 (Koppers coke oven ).
i /R e (Carl-Still coke oven), ZEANFEMA . tb4h, 1911 KW T stz
FKIEIESE SRR E EY, A 1990 FRIFIEH KRB TR (EUD BAAE™
K e KA —ERHERA (SCORP21,HA), £ 2-1 NENHARMAIT:



F 2-1 P EARKART

AR A E S BARE S
v PR
1700 —— | K | QEEi7 57
| T i KT
1750 —1+— | W 5 A |
|
|
1770 —— , [ s gy |
1820 —— P R ELHET
1840 —— L
|
| B— R | st
|
R K it B3 £ I
L e
1850 —— SO | kit |
[
| i AL | Bl 7= 5 T
|
I ]
1880 —f— IR ENT | BLE AR |
|
1906 —— [ medp, HimisEy | sHA. 2
|
| =R A | 5] B
| |
1925 —— SRR ] | N | PR AT
| |
v KA | | R | RS

(1L FIEABE FEfr AT EEFE, 1994)

2.2. T —REWVHITFL

HA RSB IP BOREN — A — 20 J5 R 1 e BRI, AW BRAT b 75 ZEHEAT KR L 457
AREHr. 1970 FAC, AT HIFLTHERM HASEREE 72 e, 217 2000 4, fie
T 30 4, ihtifEPhE B, FTEMREELT R CTREL. SRERIIAIAD & CO:
PCHFEIA R, % TIX—15 0L, 1994~2003 4F H AR BUR AR G AT 13— AR R il i
BIARBIH K (SCOPE21: Super Coke Oven for Productivity & Environmental enhancement toward the
21stcentury)o

R PARBE AR AT LA SR, OMBERAAZRE Pl (CCUdD. BRI (5 54
J7, 5 FMKRARD HFEHE, @il T Pilot Plant 36, AR, BUS T BRI R,
P TZILAM . ZIBCARTIZAEE WA RE TR T2, T, A SBREESE
65 LA, CIRFF 24 LA WHSHRIE, XHIE T 27 LA, FARIFAK T2 @ik 7



—HOAT.
#* 2-2 y SCOPE21 WP K HAnSEMEE, Kl 2-1 i —MEr L2ZME. JFHiRR,
— B NOx ¥R A 250~350 ppm, HAKGIF & HERMEBEE AN 170 ppm LT,
IRAE SE AR, BT Re AR i K UL R 5] heat spot, JHAH NOx W T B2
100ppm PL R, NOx iAF] T 75ppm 4 1250°CHS, O2 =7 %vol )(# % ISIJ vol.90-9,2004)
BRutz Ah, ESEEL T R REARIR AR, b as AL RIS AR B T AR

#* 2-2 SCOPE21 (Mm i m iR AR L) M2

T H TER H¥5 WA
TR EF | OBEBIER A R H WhnARRE S L 20%—50%
QIR STTRE THERCRE  20% C(JRBEs2E CO2 k)
FlJE NOx 30%, SZELJCHH. B
@A % AR 345, FRIKI A 2
FERBCR | O H ok &5 548 bl L] 50%
@7ihE L2 20%
@I NOx LA 30%
@ H 2.4 £%
FABRR | OIS TR & | Al 16%
Offillis 3% Ik 18% (Full cost base)
@237 Wb =1/2

* ) IERAFR CHr— AT KRB RO

(HiLlt: 14 KFPHEARIF I DZE RS METI 2005)




(250-4007C ) E FIRALTT)Es

(350-400°C ) li'

EEEPE
HE AL 5 Gy

181

(750-850C)

EREHES
(750-850T)

B

Kl 2-1 SCOPE21:8— UM T2 H
(H4t: C.C.T in Japan, J-coal)



8 RWARIT R B HE AT

H AR b (0 K0S e B HE 55 oA — AR AR K5 debia i i 75 4
CREMR B BAE RS HEBPRE R BRAE P e E DA 15 . BREE 3-4 kB RARYE
AU IIEEH S R E BARHEREAT VR B4, AR5 TARAR P SEAR R, AE T SOx (K {HARME.
SEEHEME . NOx QREERE. SEEHIIME) DUIRA ORIERRE) IHEsE. BR
o) (P AR v AR HE G AR ) R A B BN ARLE o« HAS AR BRAT ML A, AN IR RS 4
WG , FFRCE R, — AR A R v

FETG ™ E (R D8R, 6 B R DU R RSO ™ A v o H AR AP AR DR IR K5 Ak
JBARHERN T, 2 3-1 9 NOx HFsthaitE, £ 3-2 N BHRE, £ 3-3 A FHRK—HK
At xR A, HAIFREE B E, TR e R, ARYEH A G KA H]
EERHIE T ARAE:

% 3-1 NOx HFithnitk

g LGy JHS (7 m3N/h) On (%) | FFEHRHELE ppm)
F AR 10 PAL 7 170
10 LR
HoAm A= 10 Pl E 7 170
10 AR

R 3.2 HAMHERHEE

(On=7 %vol)

s —HEEA R (mg/m3N) R RE  (mg/m3N)
FEpP 0.15 0.10

R 3-3 PRI — B A R

& SINELES P

byl JFORHAEPERE /T 50 t/H DAL

i A B iz L 98 75 em PALL BRI AR 0.03
(i B IR SH) m3 DL |

TRCREATL S B A AL QUi 1 B IR BR A1) LA E R h A 75 kW BLE

PRENTH GRI%E K % B KBRS P E R D% 15 kW BLE




R 3-4 ol AR AR B G R LA A BEAR v
B hrifE
FEdn (DRI BTN B, AR
BRI b2 i b B e B, B S Bib ik
HA [R5 LA BRI %
@ MR DAEEER D L2 Ar g, Bl
TN AL B IR PN (R AR OB A B, B3
5 R B HA R L ERCR I35
(WBEEAEML: SRR MR R R dREl
5 FR B BA RS L ERCR IR B% .

37 (DL ATEAERY B 5 CE A o
— A A g —

iy AN S gL (4) A 22 B R B
— A g —

TR S BE AL (1) DAL HAER B 5 CEHTE SN -
— HAth 4 s —

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

BEAR, B B0 IR 2R 855 YLIR, I8 75 B I AR s AT I SR - 52 E 72 CAA1990(Clean
Air Act Amendments) HHUE T HMIRIRIE, EAARE 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/ZE N 16sec/ZEN

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

XA R AR AR R, CBRIRBIATEDY X 22 R st AR Sl Bk 45 20
ME T HAVFIREE. 3R 3-6 JydLrh 3 MU AOBRHbmvtE . B3 A 4 5T i) BRABEVR FEAR 9 5 HEii
1o PR N PR 8 LA ot (7 2 DA AR I vt B RE 9 B AR



R 3-6 LR A A BR R v

(f7: ppm)
WY 24 Bk A XI5, B X35 C X
) 1 1 2
AL 0.02 0.02 0.06
R 10 10 30

Ar B. C DU IX Ik

B: AQlH %X I

C: Tk, Tk EHXE



4 FEPRE

41 HBHRTUNER
4.1.1. BEE

Exeadtd, BT ERH T EY, ERESECYER A (COG @ Coke Oven
Gas), 5/ W EREYES (BFG 5 B #£5: Blast Furnace Gas) [ &E45 < (Sintering
Gas) &M AR BAEREHME R . oAb R i & A 2218 DLULGE R = ol RE =
AR BT I A 5T S AL 5 7

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

OREEVR: FEHAMBRIE T ST R (MR AN B e S B )
@it (CO) A

VEACERIN BT i 15

@ fRIE S IRIAE B

4.1.3. EHEIEH
B R L B SR BOR N 256~T5mm. £, BAH RIFHKRMELELIE. 4
FCEE AR B PR AR A DL R Lt
OfFExEE Drum Index): HHEHHEH (DI For, ¥ 10 ke KT 50mm KL i H RN
gk (NE 1.5m, @K 1.5m), DL 15 rpm HFHER 10min 5, H 15mm FI3RSH 57577,
PRENIH LN E R %N T 84%, Fl DI=84 X pu Fir. JIS 2151 H{# ] 15mm
G
@RI M (Reactivity of Coke)
@FEE  (Micro Strength): HA—# KA H.E.Brayden Z K. M&E 1mm K
WL AN BRI 5 7 AR R A R AR AL SRS 158
@S FLE (Porosity of Coke) + - + + JISK2151
AALE (%) = (1—RMELE/FEE) X100

4.1.4. FBRHS)
1Ky 90 %
Ky =10 %
ER 1K 5 <1%



4.1.5. ERHR
BRI TAEA R IAE N 1050°C UL IR HVE SR, AR EA % 200°C A2 45 L NFE o
YRR AR TR R B e R AR, AR LR 401

R 41 FER

gE| BEE FiEiasE

K73 (%) 2~5 0.1~0.3
K53 (%) 11.35 11.39
FER 3 (%) 0.50 0.41
PR E (mm) 65 55
FER e s 10 13
(—15mm%)

ALE (%) 49 48
DI3Y (%) 83.5 85.5
DIE%(%) 12.9 17.9
NIRY S R (%) 50 52

(Hi4t: CCUJ. #EHA CCT 7ZHFL)

4.1.6. FERGRIIRL T EE
H A06F £ 5 i ST P8 7 V2R e T
Ot %
KAy HAT bR JIS M8803,8811,8812 MUKy @ BEH KD
T2y HA Tk FR#E JIS M8812
AR HA TkbriE JIS M8S01 %%
FEERRE . IR e v BT EO e Tk Rh S TR B0 e kA
@ faRiRIE: #Hor A Tk ks JIS K2151
e i B IR E
% TRk
bl B R AL B
AR GO & AR R SFLBE [ 2514 5D
SRV
@ KL HATARE JIS M8811

10



4.2. KR

FEIPE AR AR T A ] 4-1 K& 4-2 R HIE T 2B x, &R ERHEE
FEE R ER T . PSS WE 4-3 s, BbeEMib = 2 =R s
BB JERE R % E ISR ALRE N, SCMfLaG . TEMY K A% BRI H AR 2 R
RS MR E 1100~1350C, T2 M4 12~20hr HHAT . X
oh,  JEORMRE e R [ 5 R R S AR BRAG E T B A [ AR B RCIR B IR o 5 K 00 28R 03 it Je i
Al s B TE R I HEEELR RS R AR AR R K T I S, SERIE IR AE AR
%% (CDQ :Coke Dry Quenching) HHZETHATIEERH . HT A AHEELE 800°CLL L,
BAER, BT RIS AT AR R ARV B AR IR TR AR . A, AR B AR RS
DU BN S v 20, SEARTh . 2R, & AR RSE IR S B 10 o S A s R

S

Bk CF1)2mm) BRI (FLIs0mm)

B 4-1 AR A= T2 R A7
(HiLlt: 2012 F/ERIEREEE  HIEREAR, 2013)

11



—>» | wwn | —>» | O
(00— ()~ )

L omam
L mEaaT o

CMCTLFF 1R 35~6% »:
------- >
Y OmBES

K 4-2 fERHE T2
(HILb: AR R BEF AT I 2013)

TE. oRBRRE R REE)

: — EMREER)
: A
s 5 v :
(i I cpQ) N X : .
_ R | A L
(Da~) | manz/ ) e
‘ i i
\i%&‘:ﬁ ~1350°C
mgne | s a5
CEEAE) | | oo (ERRE L)
! ; BB
. (ERERE) MR s Biks s

K] 4-3 BN HIMESZE M) (Ll B S I )

CHiLlb: (7)) ZEDFP5FTr #hit 3. GE 2012)
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4.3. B E&H

BUE R AR AR SR8 T OB VE, B S AL =B k51 AR
M TAEEEMRR BRI, B ERERWUEHR . S a R ES(COoG)
PR HRL Y B 20 IR P sr i (BFGD SOnT i T AR P U U e

MRS ZER EORAE, LR R R B2 U7 50, A3 h . BEAERHR). Bbe=
LIRS BAAFRRRL. SRR e W 4-4 Fros:

T

TR, /A PR BSTL(=20)
é{'l__ /
ik =
=
B e 51
o
EE = 35 il
— s
o & (COG)
asgsere) | _ A\
~ ‘ R § et
I NG e
A

BFGIH =5H

Kl 4-4 SRR AR AL 454
(L I F R AW it EEFE 1994)

Kl 4-5 Frosii il (Koppers) Sl M 0EHA ) 77 I K, ZERRRR S 1 3
2 & A B U e B DL A T e

Kl 4-6 Fros i BAERS (Otto) £E0 2 HAR R R AV . ERRAL =1 TR TUER Ga
RSO MRS ENE, BRI RN R HEAT T 404k,

H AR 38A47 LA AR HR 51 1E R B OB R 55 2 Fh R i £E

> WiaE /Rt (Carl Still) A

> HrHEk M R

> FrH&k S AfEd

> BUREFR (Wilputte) )7
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I s L OBEES

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

K_)DCﬁ

i

K 4-6 BIEAAELE
CHikb: BMFEED S EHE %,1974)
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44 BV EE

WE 4-2 s, AR ERHE AT BT A BE A BRI AL TREENL. AL (CREA
W CMC : Coal Moisture Control) L5 4B HMEEELE (CDQ). #ABIEAL . BR
s HRE IR OB, B NHs. Babialo 5ides. B 47 A HEEERE, B 4-8
v CDQ WA RENE I R Gif5] . CDQ FE 75 Ae 7 AR 2.3, £ H A K NEDO 755 H s
TR BER, R TR SV, B, ARPE. BUMSEN) A N .

UEAk, EEFENL HEENL BERIRAE T2 — B BA A T 7 AR ey e
(ZHE 4-9). 75h, IEA AL AT & Bz 6] 2 BoP B B shia sl i 55 Cngidzil,
BABedE ) R RERB AT, HARKS MNMEIE A R LR Wl A
No.W02014030438A1 %)
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| ¥ I f2h
v .
(53 ) y

e A

i ¥ 5 X Mo ﬁ

Kl 4-7 TEEfERE
(Ll I
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ST, 135t/h

. £1,050°C BER I WeF

RPN DR SR |

£)980°C

AP THRAEA
‘ #)77t/h
cDQ

LR

(6.28MP2,485°C)

#1200°C BEE A DPRES Rl DR
130°C #]180°C

K] 4-8 CDQ % & AEJR RN R 5t
(Hi4t: CCUJT #IHEER CDQ &K

~ 0 _ a

|
B R A

L]

Bl 4-9 £ ECR St
(HR: SRAETHAE B R (EFHTIHIR vol.52)
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5 THPHRAMIGTEEA

5.1. BW KB 45 R &AL
5.1.1. B

S (COG)—HB 7 BHAE NN RRME R, HARRIE AR ) AN FL4N
JHIBREHME A . tbAh, RPESTTBRES AL R AT, SR, . Ea. AR i
Seieali, COG #2i T2 A B 5-1 fis.

HR) P BUAR A AR Ee 2 T, (HRMSRYL, B ESIRME — 8 Ho/Os vol. HirE,
BAMRSREMME . % 5-1 P S BI04 o S50 A2 &2 300~400m3/t-coal,
S BMRAL R I EN 4,780~5,000 keal/m3. BhAk, #EH:E, ZFHHIH 5 NOx A Bk A%
(1) HCN % 150~200 ppm, NO i T3 #E{EH 170ppm.

FREIE LS

gk

=

COG ‘g‘ | =) =) (m) Hiwicos

BN i B B I R B

K

= N

£ RO

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

R 51 ML B

11| CO2%) Oz () CuHm) CO (%) CHa ) Hs @) N2 %)
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
(HiLb: HIZIFIE vol. 44.3,1962, HHLE /5 vol 18.7,1960, ZGENR 74

Vol.35-1 2010 %)
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5.1.2. BAnAbs

FEPREAPEARMAE (HeS) 4~T7 gmdN, EAPREMERRS, B REAE BUE ot <k
SOx, B AT B A EE o BLER VA TIEFNRE M, BT HARER, 2 RAREN,
XA, R BR A S S S BT T N A T W A ok T 1 8 TG e 7 (Takahax
process)fl Fumaks process BB E ARG B T8 S o CEFII: 45T 2009— 11423345 IF 11 61-255993.
FFITHE 63-86793. FFJT 2011-93987 55)

5.1.3. &R

FEIES A 6~10 gm3N F%&, — K H Phosam . Carl Still 7:H1 Koppers 1%
BEATE IR, Phosam /2 36 I K MRS & A HE A Ho(NH)PO4 IR UG #id 7K
AR OB AAZ ) T7: . Phosam VAR BIWCTZIULE 7-2. BRI AT AZET A HL A
A =S 775

IAh,  COG TEJMREME I, BEIRTRHATIO . BB A3, (HAEREAT HoAth 4 ot
RVEAL AR WS AL N, 7 A NOx I &SR BRI 7K 73 AN 3R I SR RO IR ,  [ )2 ik 17
NOx HJ4 o

BNHsG
COG
w| ()
COG |
=>
B
HE
' /) 5-2 NH, [ T2
ikl BTN
5.2. S AR

METH R AT LAKIIE,  HAS (i8I AP 5 BReR R (COG) HERGER
S TS PR N AR B A R S R ME SRR A, RN R
HEBURIC SR R AT AR AL o e A T4 et ) S BB R, FKRICR Y 2R G iR R
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ARG -GGG, MRS, IR Rt

AP S A RER HCN il NHs, AR 25 5 774 NOx. Jik/> COG #Akeii NOx
A2 R 75 T AR AN Tl 2 fr A |, A BRI SR B IR ERE (IR KGR D A 3R
Bk (K 023K ) %5, (. IT No W 61-133286, IF°F No.°F 1-306494 %)

A3 RN B RS 5 T AR R Tl 2 S — R, 38 A TR A A A 3 i T
(SNCR) FHIE £ MR E RS (SCR) . A RSBEARES, WS84 K&K SOs,
REWE PEAR A VR RS, DRILTE DA A 3 | & M R SO BRI T A . H AN
BADANA SR Z R (. AFF NoFFHF 2010-240521 55)

XFT BRI, FERRRTT 07 THER R A = IR0 FE A A 3 S04 & B 22 2 i ke 35 A
SAGFRGEIR A, IR IG5 T, 93D 7 RBER Be NOx I il US55 F
WAHIE, RESNCR .

5.3 BRMBEERATHRBRKE

FRIR M IE TP S AERETH HIRZ) 90%F N R IO TR AR AL, TIIAEM KA S R
BHEBA TR AR R IAR R, BRI, BT 1R A VAR B AT KR PR AR A o

HALERE BT, FE D AUE I S RIS/ B AN A8, R 45 RIS A AT
ORI T BEs AT @ IS, AR A B s B R G AN R AT UE R, T
KT R AT M IO R, AR AP AT MR AT % IRAEREHK 2 SR Khp
RIBRRHIEL R « 7P AR . R VR IRIL L « U0 M 45 1) M A5 S 8 1o 5 N ), HEAT
LUt 28 9 BT R F N TR R RN SR8 RO ORL UM T BC TR B, [ 5 B P 4 S AR T . 3
o BRI, ERCPETIE, 5 1970 AL, BUETIEAGE RIER D . B 10-1 AR
PG SR Rl 5 -

[#A]

(7]
EHEmEERE 17204 PJ gefn 12658 PJ (75.5%)
64675%10% 42054%10%
e 415 PJ & 36.3 PJ (2.2%)
1165%10°t 974x10°t
e 47 PJ EES 3742 PJ (223%)
116%10't 17692%10°m’
1766.6 PJ 468 16.75t/d 1676.3 PJ
65956%10°t BT T121% -~
RS 93PS A = ORI A S R PR A
15981%10°m’ ; E Xt N2 s
) 370 Py ieeoeeeees
BERS 0n0'm 1 982 PU(FARAIRIR (AllhiHD, 35 CDQ
1.9 P 1 76 PJEI) EfTHE. BRE)

BRS 228%10°m’

K 5-3  ARIF I SR 1 A 54
(HiL: () ZEJF W HAES  2012)
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6 EU W& & W4 fuan & 4R 1

EU % E KRB LN NOx & SOx it 17 5 R (BAT: Best Available
Technology) dF % 43 % (Commission Implementing Decision of 28 Feb. 2012. notified under
document C(2012) 903 E.U) » BAT No.49 A T LA NS EM (Emission) JlHER AR :

© FENBAT, AT IEBRR R R = R

© LS Y, B IR iR = IR

@ FERB T, DN ER AT R e T BN R R KA R R B R B AT R
% NOx #fEIp,

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

ORI Tier3i N
@ A EAIEBR
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