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Figure 4.8: Typical emission profile of SO, and NOx in the waste gas (individual wind-boxes) and
the temperature curve along the sinter strand - based on [Neuschiitz, 1996]
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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 sinfer strand - based on [Neuschiitz, 1996]
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NKK 5k i No.4 BeZibl NOx 1979

T PR IR AV O 5t T ot i 2

R AR RERE 4 LA R JRIB4E
FHESE (H 4 2 s AT No.1& 2145 #L | SOx. NOx. DUST 1999

25 R R M TAN . AR B EEHETHNS /7. JFE . No.6 (2004 4 12 A)
26 4 B AR AR N RS ESL BRI RGLAE B 154 201043 A
2T (EREHIR TR 24 R TERER NS (ARTID
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BHEREIE (HO Kok No.1 Kes#L SOx. NOx. DUST . DXNS 2003
PCSCO 3§ 5 il 2k T No.3 kes#l SOx. NOx. DUST . DXNS 2004
4 No.4 B4l SOx. NOx. DUST . DXN'S 2004
Bk gk (HRD Bridhl gk No.3 kel SOx. NOx. DUST 2004
CHRD P s AN BT m ok ) 1o B i FRAEHL SOx. NOx. DUST . DXN'S 2009
L PG R SN A9 A B A ) No.2 Be4ibl SOx. NOx. DUST . DXN'S 2010
4 No.3 kel SOx. NOx. DUST . DXN'S 2010

D ARIEAE H A ] N SCliks 23R 1015 B 2w o

Y ORI it A 18 6 15 2% [ A S it )

Blue Scope Steel Port kembla Steel Works No3 Sinter Plant Australia
£ BU A1 USA A i (% 2010 42

(L (TR EPUR TR AELAT T2l i B (B 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. WABHKR LA

YENREFE S AR . T RER LB 42 SOx. NOx HEBUR PR AT S AR,
HAF &K TIHSIEAREA, FHER T ZHSH .

©  TEkeghiplk b5 A E RS LA EHE A 7 7

@ PEMER Sy M TE B STV

@ g HVHE S RS SRR G ML R SR A A 5 v

£ 4-3 NASHEA L — Mol PEASIE LGN 28%, FMHFERED 7
23-30%, HEARMCEIM T 30%, SOx HEMEE/D T 3-10%, HErA#EE (EP) A4k
B 2RI B> T 30%, 31 H., NOx HEE IR T 3-10% . Hadik &, Feahi 1t & i (TT.
RDID) ML= 3BATAAk, WA IR 07 AT 2 A 2% 5

R 4-3 AR R S8t CR 1]

i H STt SR
PEIA MR R 2 23%
FHR R /b 20-30%
e & 4 30%
SOx HFilE /> 3-10%
NOx HEil i Wb 3-10%
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E.P ARy A2k > 30%

Pe” % (T, RD.I) FAE
e EAE

(L — R LAN HEWE DS (I E))

* [ h St (HeAh 175 2 18 4. 5. 1)
Voestalpine, Linz, Austria NOS5 B4 &
TEA TR R 29 40%
SOx fFiltE b 25-30%  NOx HiE b 25-30%
(H4b: 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. EREARR

SR FUESE, BRBERE H=AE B LT B A 1 NOx #B2 BRI ik o 1) 508 B AR Y U8 AL
Y] (Fuel NOx), #HHEEAY) (Thermal NOx) HJoamki/b. 28 Kk, AR ERIE
BREHE S b gh i AR = A1) NOx 7R R AR B
* ] 47151 it 451

FETH T & e 2t hm B £ = S 29

4.3.4. Briw A& H

A AR (0 e TT DA A P e i . FERS S LI £ 26 B (0 B 3 3 SR BB R RS
Wi, AT R R AR B, AT 132 NOx ki i
[ 3R ]

> HNRAGLE: SR DI, B, BHRL. i

> AEFAE.

> MUBEER. GESER. SEI. HOm
> EERREIRTE G RS A BN SN AL . &ENRIESIR S %
BB AN AR, XA TR R 80%.

B0 i it 1
ENGIE VAR IR Sy NI R e § e 8 G Rl £ 25 L W

28 gy B R ARG H AT R I H (SCOPE21) fUIRERIEAY (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. V&M KB
nBRBEE
LA BT ROR VS TR (Activated Coke: LA FRIFR“AC™) MAFEH, SKREBRE ) SOx. NOx.
W, MARRELRYFNEE, KRGRH AC B3))=EBrI5 M0 1 M L3RR B 68 77 B
AC AR AT, AC FEPIAN TR Z MEIEIAE T o FEBEAT BEARIT, XF T AC fHAERTP LR R E SO2
AR, AT R AR S RS R DARR R A B S5 LA Rl

o [ Lsgis
(0 IK,%HFEE%%, A 25 BRI BRI i — R S 2 il
R > AESKIEEE:  180CULF CGRABH T
@ BRI LRI, B R KR
I S 0
(@f%%so&f%ﬁmﬁ oy A SRR et > JBLERRE: 40 - 80%
> BiERER:  99%LL I CN HK E
4) %ﬂ%ﬁﬁiu@i (SCR #) &M, I 1000ppm BLF)
R AL TR AT 7 i B
(5) ﬁEE\Uﬂ‘X’Euﬁﬁ{%ﬂ%m&ﬂw@%ﬁﬂ‘]%%o > JBDXN: 0.1Ing-TEQLAF ¢ A [
(6) xhi& LA WA, dus TREEC> . A S 5ng-TEQ/m'N LA )
@) ﬁﬁsimﬁiﬁﬁ% > JitEE: 20-30mg/mNLIF A H

100mg/m’N LA )
WA E

HI TR B S R AR IR W A,
At 53 0 R GEE BEAH R, RG, TERRARRRI
YeyE B,

W S FR AR A Rk 57

[EHA)Y. R AIIEHEE (- 600MW) - Hil
KRB - B BeEE T (- 110 73 No'/h) -
EALT - KR

| Q355D A O D AN

[EE ) HEIR K 7R ) SHIER I 13 i
MR it

J-Power EnTech #f2x4t

WZHEH

(1) FEA R AC K2 .

(2) HT&5 N B AT A AC ¥,
Rlt, AT T4 et

(3) Fh AR JRUF = A T A R SRR AR AP S
h (COG) - iih%%.

R i

* " £ T

; Em |

L Y prrEy| BeE M.
BUF NS | ) |

e i e ,

I EERTRE

Activated Coke
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4.3.6. —&A % . REANMHIHELRE

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

NOx is removed by the selective catalytic reduction reaction at around 200~450°C:
4NO +4NH; + 0, — 4N, + 6H,0

For SOx removal the reactions are:

2NaHCO; < Na,CO; + CO, + H,0 (T>140°C)
Na,CO3 +2S0; + 1/20, 2 Na,S04+2C0,

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

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.
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4.3.7. Exhaust Gas Treatment through Low-Temperature Plasma

Exhaust Gas Treatment through Low-Temperature Plasma

Description:

Active 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 years 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:

l Positive pulse voltage | [ Negative dc voltage ]

L L L L L L Ll 1]
Gas flow EEEEEEEEn
) EENEEEEEE =2
I Plasma Reactor ESP . IJ electrode
NH:‘ 1 plate

SOX+NH; = [NH,) S0,
NOX+NH; > NH MO, L
HGI+MNH; = NH,CI 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.

Energv/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 metal e
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 J apan gives 1.8 years for the
payback period of VS-ESCS (including the construction costs)”™

Block Diagram or Photo:

PR PO -—d

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 in Japan:
- 110-130 kg/t of smnter recovered 1n steam
- 3-4% reduction in coke
- 3-10% reduction in 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 o1l)
- SOyreduced
. NEDC; reports the energy saving of 4700 GJ/year for a 100 Mton-sinter/year plant (47 kJ/tonn
sinter)

Block Diagram or Photo:

|t I,
OIAVAVAVA"AATAA§ o

SINTERING MACHIME

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

Commercial Status: Mature
Contact information: Sumitomo Metal Industries, Ltd.  http://www .sunutomometals.co.jp
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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:

AL LS LSS SIS S LS LA LA SIS LA LSS A LSS AL SIS IAL,

| | \ i add L L8 i
A
/

o e Burner block — view on arow 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.ip
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. REAHBEFIARNWEIHE

SEHLRE I I A2 AT RS U AL B AR 3A . SCRY TR UL H A (RAC:

Regenerative Activated Carbon)d £ 514 KBRS FI U T 0.
XL ARSI NOx Bl KT Z R AR H -

4.4.1. WEER

PR A A (25-50%), Al NOx. SOx. #i7E(Dust). —BERLEMHR, [FIR

PRI AR IR e AT SE L RE . B RERIERI B T -

@O [E#1-11 Corus, jmuiden, Netherlands, 1994 4
EOS (Emission optimized sintering) process
IR & 4.2x106t/y
M 1.2x106Nm%h (3 &R
TR 40-50%
NOx Hil 30-45% (AI1: 570-630mg/Nm3 Hi11: 310-410 mg/Nm?3)
WIAR & A | EUR17x106
HIWGZEAT A | EUR2.5x108/y

(FERTFEMIIEIR:  6kgt-Fedii xEUR100/t- £

YEAPORIR A | o

AR5 1996 4E () EUR)

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

LEEP (Low Emission and Energy optimised sintering) process
e L LT AR 420m?
& THHE
TR 1 50%
NOx HilJ= 25-50%
P s A | EUR14x106
IBATHASHIR | FERTHIEG 5-Tkg/t-Beai ™
G RIFA | TR

Ol AN 1996 411 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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® [Z#1-3] Voestalpine Stahl Linz, Austria 2005 4
EPOSINT (Environmental Process Optimised Sintering) process

IR AR 250m?

TS & ToHHE

(EEZY iRty 25-28%

NOx HlyZ 25-30%

WAL A EUR15x108

IBAT BEAS 1R ) sk FER IR 2-Bkg/t-Fessn”
YL IRTR A ToHHE

*fEE B]:  Arcelor Mital , Ghent, Belgium
REAEHLIAR: 175m2  FIHR & A : EUR14Xx106
" : 498m? Y& & A : EUR27.3x106

@  [ZFHpF-4) FrHZ P NO.3 Bl 1992 4
BRS04 4y, —EB 0 REUEA 720 (SOx #B4 i i)

IR AR 480m?

JHA 925,000Nm3

(EEZN s 28%

NOx Hil g% 3%

SOx Hil 63%

WL A EURS-10x10¢ (#t5Jy 1997 4] EUR)
IBAT BEAS 1R ) sk FER I 6%

YL IRTR A ToHE

bR b SEHLIS AT 0L B B3R LS, A RESERIMERS .
D) AR AR HLHEBU A 0, AR HERE

4.4.2. BEHEEALLRE (SCR)
RREEN A EON 4106 tly . AR 1x106 Nm3/h. JF LA 8] 8640h/y i,
YIAE % A EUR25-45x106, 21T AN EURL.5-2.0/t- K450 ¢,
HHUR . (A 1996 1) EUR)
@©  [=FHE-1) N HI T s 1975 fF 5] ke

RREEN 7,000t/day
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A 620,000-750,000Nm3/h

NOx £ 90% LA F(NIT: 450mg/Nm3  tHH11: 37 mg/Nm?)
TRFE 400-480°C

WAL A EUR27.3x106 ( 1975 4F)

IBAT A EURO0.40/t-5¢4557(1992 4) (EUR1,000,000/y)
YL RTE A EURO0.08/t-5455 (1992 %)  (EUR200,000/y)

(EB-21 HAME ZURAEET 1979 fE51E ik

RREEN 12,000t/day
JHA 1.2-1.3x106 Nms3/h
NOx £ 70-75%
(AN: 410mg/Nm?  H1H: 100-120 mg/Nm?)
binhe 340°C
FIHH B8 A EUR50x106 (1979 4F)
BAT A EURO.75/t-5e458 (1992 4F)
Y3 R FE A EURO.57/t-ke451 (1992 4E) (EUR  900,000/y)

*HASZHUR ). China Steel, Taiwan No3 (JHS &%) 850,000Nm3h) |
NO.4 B4l (A4 1164,000Nm3h) 1997 4E.
NO.1 450l (IS EZ) 464,000Nm3h) 1999 4F
NO.1-4 ] NOx fr £ 25 80%

“HE 2010 4, B LR FEGIS, BASIHUR R .

4.4.3. FEHERTHRAEBREHEKE

THE IS BR LA B A I -

JIt T 1A 2 RIASE FELETH AL 500-600m?2

WAL A #) EUR60 & /i

BAT A EUR1/t-k¢45

PP RTE A EURO.17/t-%458 (EUR  750,000/4F)

43



I RAS 51847 A5

Table Cost estimation of an activated coal system
Lo deS0y: 95 % deS0y: 95 %
Abatement efficiency required deNOx: 40 % deNOx: 80 %
Initial cost: 1o h 136.1
. main facility 60.8 86.2
. imitial filling of activated char coal 8.8 16.2
. by-product facility (H,50.) 8.5 8.5
. other (piping, WWTP, electricity and instruments, 510 757
civil facility. engineering) o -
Running cost (8476 hiyr): 100 166 8
. activated char coal 577 1154
. electrical power 298 353
. 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 3.3.2.7.2).
(%) Sulphuric acid produced.
NB: Gas flow rate: 1.5 million Nm®*/h; gas temperature: 120 “C; S0; mput: 373 mg-'_"lmsg NOx mput: 454 mg.'"_‘-lm3.
Source: [ 268. SHI 2006 .

* [H PREHLIE AT O

BlueScope Steel, Port Kembla Works, Australia, smter machme No 3, fo 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, NOy, dust and PCDD/F (start-up 2003)

POSCO, Pohang Steelworks, Korea, sinfer maclines Nos 3 and 4, to ftreat
1350000Nm’/h of waste gas for SOy, NOy; dust and PCDD/F (start-up November 2004)
Nipg)on Steel Corporation, Kinutsu Steelworks, Japan, sinter plant No 3, to treat 1700000
Nm/h of waste gas for SOy, NOy; 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, NOyx dust and PCDD/F (at planning stage in
2007).
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5 W EGREAHLAE M BA SRR

5.1. KEMEARAH
5.1.1. &%

KRB 1 SRS A 5 R Ti-V R 104 R AL CSCR AL FDMEA T8 S5 o
(H,2 0 7 K45 SCR ALFIGECR, % 300°CLL LR, KR I TR 25 0
2 LRI AR B3k 800-400°C, 2 SCRAEALFIIITERE 78 /0 RIF I BB FE X 4. B4,
HEPERR R A SRR S I e 4 WLTE EAT R AR BRI, R AR A TR A, SR
100-150°C A5, Bk, (ERSSHURAEF SCR MALAIN, BT TR, KR e
IAHA . JE4ER, 164 SCR RSB K BAREA, 1R R HARZ BN RS, Wik
ARLREIAY, BRI, BT B, JFREEBROREHERMEESE. BT A B
R R IR, 750 AZH TR, Bt ERKFENGERAT, ERELIT
WA AR EE B s T R SR, 2010 4F 8 AFIAIERIE T, BB 1 %A A BT
BRI B A 5. A A LR R I 5 T — BRI E, H AT E B &2 4TI .
AR SR AR BR 2 T 51 T R R R B (A F LR T MMkt &b i 2
Ao AN, FHEFEARZ BN I 2R T =B T I SCR ANV i — 1 1k 2R G0 i Pk
SR 4 T 9 A LL B 4 BT

MR 1 TR as e B 4w
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5.1.2. EHEXRBHEAMHEMHEEA

FEREMRWE 51 Fim. HEREEWRARMEE . (E R bR, L&
A M S ER S I () — 110 RGBSR . TEBUA e ML L s A BEA I, 33 T 27 SR
(MB) ¥ —M%e 37+ FE B RAL (BUF). 76 BUF 10 Fi— 2SS BB R B o 4,
W FT NN — R BSOS, AP P A B 25 HS Rt S AR R WCh B BlOmR R 5 A
PR -

RMHEETE |

\\
SRHS
-

e — -
BE (2ay]

Kl 5-1 JEVER TN T ERE

AT ZPERREERIIE S 2 s, PR ES 9mm, KE 10-16mm, 2E. &
PGt 2 I fi B AR 4R AR A2 SO2 HIMIBEJ) R SR

M 2 VTR

46



5.1.8. THEMAMHEKE
5.1.3.1. Tk %

BEAL ) AR AR TR PR L B0 B SO I IR TE IR ) — AR AL R G . 15 S 0 200 o T P 35
M, BNETERIA R E. FEAUERINDHRMRE 5-1 Fra i A HrH <

AT BT F T R SR R P Y R PR (R PR RE
BYEE A R Sd TR AE A R e LR BRI T PR IR OB 3R BRI € — L R 0Iz 4 fE

SR 5 P75 RE B FH I 2 B 1 2 73242 T 5 A AR
R LA 5E i B BE IR/ e A R B AR R R E & VA A P e % (R LS

PLIX LA NS, A BEf e

FRAE RS MR A H T AR A A, A

HIETe
® 51 WIS N FU RS
Rz Y NP LS
T H B
TN FHEME BeiHE 1

TSR | m3N-wet/h 1,444,000 | 1,369,000 | 1,444,000 | BUF Inlet
JHAETT | kPa 5.0 5.0 | BUF Outlet
MWHEEE | C 138 135 138 | BUF Inlet
b mg/m3N-dry 100 90 100

02 %-dry 14.4 14.3 14.4

CO: %-dry 6* 6*

Co %-dry 0.6 0.6

Ns %-dry Balance | Balance

H=0 % 13 12 12

SOz mg/m3N-dry 815 639 815

SOs mg/m3N-dry Tl (Be

NOx mg/m3N-dry 317 260 317

HC1 mg/m3N-dry 40%* 40*

HF mg/m3N-dry 2.5% 2.5%

PCDD/F | ng-TEQ/m3N-dry 1.5% 1.5%

Hg pg/m3N-dry Tl i
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5.1.3.2. BB EKEE

R T AR R S RO A R ER, K AR PR A Wk TR . i
(FEFE. HE. KB MRS HAE N 98%, XFWMTEEEH LGS, B bUERER
P E N 92.5%. HABENLIRAEERZ .

5.1.3.3. AL AE M BB Y B E) 4 A R AR M BB

TP RAE I ST UR J5 AR R S s PERe 12 7, WILEFONTELEGE . B 5-2 Fis
N NHs v NTFUG 5 s v RE BE I 18] (A5 5l . AR 2R CURB 7 7K i O CRIEME RE 95% . I
RMNE LR, RiEE B, NHa A GEZ 3 e [ RACRUFA 33%. — A JE
112010 4F 12 H 6 H-10 H, ~“FHBRFILT] 97%, FHIBHFER 42%.

# 52 i N IRIEPERE S STIME . & OUMREEHE NS T2 4 DA JE st g R, fr
AIH &R T & E R RIEERE, UFBRTE MR B 2N 2R A TS 2 R A YR A
AR AAh, BrEMUERERE N T RRER, HEERRIREE, CEZARGRN AH
S

R (%) BiAE (%)

2010/11/06 2010/11/11 2010/11/16 2010/11/21 2010/11/26 2010/12/01 2010/12/06
DATE

5-2 NHs yE N\ 46 f5 R it oo i i) 8 B 28 4k

*® 52 PRIEVERE ST RESCI 45 2R

TRIET H PRUEE | SElfE | e
RN CHREE | mg/m3N-dr <41 7.5 =
SO (BRE) — e Y &
liTRieEs % >95 98 =
. EACHE | mg/m3N-dry <213 101 GEi
NOx (thH) —
ITREES % >33 50 G
FEA RN | mg/m3N-dry <20 17.1 Y
PCDD/F KA E | ngTEQ/m3N-dry |<0.2 0.15 G
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NH; Slip BN E | ppm-dry <39.5 0.3 G
Gl % >98

e KL R B EH%
s —s g | =g |

5.1.34. £FEHFF

DAL I R) P35 458 H B A S 4 S B R 5-8 B b, 3R T AE N
PRELE R, BRERATEMREN) WA . Rk, —Ergeir g 2ot N 4,880 Jit, bR
ton BELEH 218 9.88 J/t-s. A, REEKH T4 ZE 92.5% A FE Ik, 1A vl A2
98% 2 B L, PRIk AT LAHE— 0 B 44 HE 2 H .

R 53 HEHE BRI G2

THFEE o H
i H — — = =

(EUNIR S "R FTCIR T3 Te/
1 IR - 0.358 t/h 6.9 t/d 4.179 1,463
2 AT RK 1.20 t/h 28.8 t/d 0.109 3.83
3 Tolk K 2.0 t/h 48.0 t/d 0.0182 6.34
4 PEFRIK 250 t/h 6,000 t/d 0.186 65.1
5 JE4i 7S 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 R 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 GJ/d 1.815 635
10 T TR 7= 0.299 t/h 7.16 t/d -0.0716 -25.1
11 Wik NHa 0.092 t/h 2.22 t/d 0.710 249
12 T 22.0 t/d -1.32 -462
13 AT 0.411 144
11 i 1.123 393
it 13.9 4,880

5. 1. 3.5. 5 H b X AR

LR, 2R TR B AIRE AL . T35t B RIS AL NOx HER
il 2> =A% o AT VMR E+SCR WAV 5 1E M RVE I BARAE T ELBL 1T -
SGERARHT, WRE AT, IR BT R 4 B SR T O R R ORE AR, HON
FTIEMUATIE+SCR Bifi, NGO TR, B 5-3 Fas Aiid T 2M AL,
PIE TR A AR 600m?2 RESSHUIA NS A 4D E B 2% FH B NER. 5-4 o TR BIETE R
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JEANERA IR 7] B SEBRIsAT B v 5, B TER M B 7 & 500 i W i R B 4 R EdE . 5
b, LR AZ U 40% B HEGIEAT 5

T MR ﬂ
i o’

©
l_.!m%ﬁiﬁ%

NH3

EER  —

o

F 20k +SCR 4%

O |

-
SCR
Al
(EF

5-3 W TERIE S P TR M B L 2 LA

R b4 HEPEE AL

T+ SCR TR
| . Ediil . o H

i i R
Wt it 741 £ K 350 TR 1,743
NH; 676 700
COG 5,640 659
N2 445 458
TkHK 60 18
4liK — 20
JE45 2K, 24 24
R 6 323
W 2,822 2,612
IR R 1,980 -
JEAT AR 600 —
B HES% 142 R -678

T YE R A -362

AL 12 A 180 12 A 180
A R -465 -465
it 12,461 5,233
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HLJJVEFEDT T, BT SRS IR EAGE R HENL, A A RN HET, W
£ SCR AT Z M R FE T, AR H R s — 2, HRRZHIIEAE, MNEMERIETE
Y EE SR T TS MR AN TS 2 o5 — K. TR COG B i 4 S B 97 1 50%. 3%
PR, AERTE MR AR IR, AR COG, Tt ikd T AR, a4
A B AT I FAKL B

BE N CO2 FF R, TEMERIEN 7,000 Wi/, 3204 60,000 Wi/4FE,  MHBIRIE % %50
(AR FESR UL, X — R AR

HIR, T EE A AR RER AT R MR B 2 . R BR A28 A UEA A3 97 .
ARG YRR, TERI= i SIS P R A R A ErT LABE YR B . 2R G B R RS, TR
PRIV B B PR FH LN TR 40% 5 45

DA A S B 2R F IR A0 HT, - AR SR B 0 B8 W% B3 1 77 JE B A (LCC: Life
Cycle Cost) HEATLLEL T t, B3 R4 o 6] s 1) 60 & 0 W0 AR % 2 FEEAT 17 LA, 45
FRI, P TVE+SCR LRI % 2 AR

FRAE DA B 25 S — T LCC 0#r, &R 5-4 s, Bl 7288 —E IR 5t
W, AR T AT AA D AR 43 A B 9 ) T AU AR . NIRRT LR, 2
AT, FTIE+SCR ER R m TiE e iE. DL 20 4E0HE, RiFRAMAZE 13
2.7t

300,000
250,000 —a— /ﬁ‘lﬁﬁk(i /
n e FEMEBE T+ SCRIE /
;3 200,000
B
£ 150,000
M 100,000
\-I_T[é
Bk
50,000
0
0 5 10 15 20
238
K 5-4 RitisiT A g
5.1.4. /&

AT 2008 4 8 A H K IFRANBRAT PR 2 =] a1 AU Tk bR AT I 223,
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2010 4 8 H 31 HIMRIEFIBAT . WRBRES K i 8 B4 i) i el A A AU ol bR stk H,
ot it K 2 TRE s RJFAN DA PR w7 H . 8T 0 e — BRI .
P B TR+ SCR L HIE AT A HEAT T R, AT fibi e 77 A 2% .

5.2. MWHAZHERNKFRAF
52.1. BE

£ JICA 5 IAET H CRARENY R BEHITH ) 1z, 53] T R4
VBT R S5 RIS T S SE R A B BR A 1 IR T A, 00 2 Al bR WL NOx Jy B (KT
[

R 55 X R BN E

g oK PR E L)

BeENIHLT:  DS-360

BIR RS (5ExK) 14.5mx90m S 4% 147
BLZ B 750mm

itz IN BREE (th): weEGHERD) 500 W 480

RK P RIRRL RS R R E S

WABEAS HOSRA: OURE I 2T RE A KR g 27

BREHE #E 2 (kg/h) TRIME: 6000 BAT1E: 4800

HEXE (Nw3/h): 2x18000m3/min #JE (Pa) 117000

£ XALEL
Pl 11 (kW) 1 2x6500

—fIE T A]: 24h/day x344dayly  ESE
& H w49

HMSE (m3h B Nmsh): —#&iEf7H - 1000000

1E1T 1 - .
e A EE (C): 120-150

R %
S G e A

MR THMEIE SRR BARES TR (mg/mm3) <200

2HMHIE TG Heji 1R (mg/mm3) : 200 - 500
NOx I % RGN TG
M. TG
BMFE: T
NOx il 7712 WAL E: HOBCE O, IR &

W7k AT

g AL R S

R 5 i
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BT AR (W) -

12000 AR (Hd) @ 790

e R E (t/d) © 480
EkiA (mm): > 3
T RETE it CRIUEE: KR E RGeS ) 7 v AR AR Rl v FE

RO TR 5-6 R AEREAT .

R 56 EBIHETIES N A

Hil/E NOx HE | 48 WAL E : & XA g O, JHiE
TR 22 A HEIEH: NOx. SOz, O2. CO. CO2. #EhIE.
K5y
CUREE P N IE I
(HORIBA filli& {5 4% = MH < 7 # A
PG350). WL, EZEEE
HIVE S BT HECES 2 ] | XA g S PR 0 43 P ¢
[ERAELEY W HAnE MRAEHEBOhR#E, 3 H AR E
e D A it BRE I T I I S E A HIE NOx I SOx 1 41,
IEXFIR R AR A BT USCS5 1T B A it R FH RO 4345 7 =X
BEAT TR .

5.2.2. NOx H#% % & &
8 s S 4 T30 I KSR AT T WAk Ak B [ Bt - 298 % TS Qe A A B T, A

AR R

MAIER NOx HEl(E (B 5-5) FFBERATR LU H:
> NOx W~ ERAERREHLATFBOABE(E, 2118 T
> SOx A8 5N CEEE — [FAE P 1R LUR AT a8 N, fEBESS LG F Bk 2
WEfE, ZJa FRE.
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700 14000

600 12000
g 500 10000
it o
E
'.]!i 400 8000 E
o —
é [o]
w 300 6000 “
£ o
- ]
& 200 4000
=
100 2000
4] 0
MfENe. 1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
—a— NOx mg/m3 ——RE T ~-#-- NOx mg/m3 ————- R E T
—+— 502 mg/m3 CO mg/m3 -—#--502 mg/m3 CO mg/m3

K 5-5 MR MEINZ5 1 K NOx HEU £k 18

5.2.3. EHIEH
LA EA ]

X B Al A B RE S R 3 — AN RN AT RARIR NOx Al SOz [ fiti. #RYEX—ZR, JICA &
FAth 1 AT I R PR R T IAT e a8 1 s T8 I R SOE PR S Il i

AR HE 1) NOx HEuHs 22 8 L & KAR T EE AR, JICA & 5K IEFR I T AR
SE ARl R IS NI KA AT TR, DA E e A A T %

BARLS (138 7 WA WLE 5-6 ] 5-2,

PG NOx R 1 12 - 16 S XFARELL A 2 SIHIE S 30 - 40%, A
EHkbe s HLHRB NOx S &1 15%.

WAk, FEN e R R E SRR AL R, BORS L. (HR, SURIEAT &M
A TR = T, TR SURIEAT A R
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2 1 ARSI A0 107 | — - -
- -t
- : i S
= [ v 1 v \f * 1 *
1 2 3 4 5§ 7 8 0 10 41 242 1% 14 18 1617 18 19 20 21 22 23 24 \ =
¥ ¥ T XXX EX I EX X y
‘
'
R 1
ESPud < 4% H1, #2MiEHE
| = LT 1 ™™
W =
MO B 43 G R FE Mo 3N, 18 S0 B A 69 R Mo, 14N, 21
W MO §E R FFE NG 5~ No. 14 W S0 i AR N, 16~ No. 21
Kl 5-6 MHSAEPA Lo it 145
[ B} 5K ]
FES AR A 57 NSRS A1, 5 HARKZREIAE, WENEI R & 2 KSR i

—H- Ak

THA . AR KERAD AT BLERRBE A H UM TN f D, SEBLTRE, bl sEnke
25 A A RO, SRR T A AN BRSSO, JTCA & S UG M E I XUAk

AT X
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6 Eil

AR NOx A2l BRI B EEA T LA B e EBRUE R R NOx HERCE 1]
FEZ /DU BEN IS — BUREIE IR THBOR L . 2 BIRLE IR THEBOREE UL B
T B BRI R THORE .

BOE KAHBOIREE R, 5 AR HEBOR EEBEAT LUAL,  H AT RIHRBOR BB AR, 0
RIS . BRI A R I, AT, AR R R LA . B
AR SE St R 45 L3228 NOx IR HESE R AFAE 0 R 6-1 P B il BEbAT & B R
BAGSATE R, fESLEA L IERR AR UE B AN EOR, REGE A R NOx HEBGR LR
BUE H Az

FENRVE BRIK) NOx SRHEECAR T, XA T R HE AR IR, AT g
“HEPEPEMEAL U A (SCR) 7, £E iRy — R I & AL BEAT WS« 0208 U R P A 1 46 7o
BEE ACER A MR, B A AT A R R

FERIRAFAE S, 2B B AERF IR A = 3 AR MG ORFR S5 ) R, AR A2 I
IR QY &7l e MUV e
F 61 BELh ALY 2 EE NOx 458 il 1 it S R
EEAER | O | A ROR BA i
HLEE e
Fuel-NOx | J& kb | MEAIME N AR | N SRR, Nox 7= | B0 ME N SR | FRHIRE N A
gl A A D 7 H
INAERA PR | INARA I | A ORI NOx AR Rk
NOx A2 H
B AT | BUNRERE WA NOx | BRI R | WS THAE, ANTEE
e HEs H T EHERBLRIZ) 71
R KRR | REEE R, NI | LR Re A e gk | kbR BIIJE AU, AT
BRIR A JR/b> NOx HETK 74 R
A | HAAERR HilJk NOx 20~50% | M HEH MG 5 | FEFF LRSS =N 25~
gl Wk ARE 50%
i RSB D> Nox FE
i
GRS EI, NEE A
UEB IR IR L.
PRI A B | PBAE T RE B 1970 AR AN
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H&%& (SCR) 80~90%

TR LR | MRt RE: ] 1999 FEFF U BNAE
JI R 15 —HHEFRL) 40% [ B 2B 2R NOx. SOx+
A TRZ) 80% TRESER EY) R
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D]

)

A (RARAN B BAZHIBARIERE) 2 EIA ORI 8 5 bR 2 Ak B v R A 22 2
P2 N B A B 350 AR A% v 0 52 ST AT BUE N B o WU I AT SE R SR S AE T “
N R E R TR AN B BRI 7 N EZ —, BRSSO A 2 2 0 317
N E B R R e 5 v [ PR S OR 9 0— dEe 3 [F) 2o

£ 2011 SFIHRHY+ = o, P EBURRREFIN TEHR R, ST 50 a6
JE B ENAEEAR, #1527 HEBbRAE,  FRRERHS JUECR I T R B . 280 s At
JiBUR IEWR R I 15 T DL Al B B I%S 0, ORI R B AR R AL R, (H
i kP R R I R AROR R =, 7R 2016 SEIFAR T =1, EBURF KR
KRNI E RIS B

7E LIRTE 5 554 S b E E N NOx CHE R S R BRI R SR, BFAT JICA TR A
A HI VA T E E RS RAT s B ROSTRIE ORI B R b S R
W BT BRI HE, o Hrie T el & b [E iR HEE A . AR R B R AR H fE
ENRCRBEATIC g, T BUR A € NOx FEi 15 T 4R k2%

AIRFIEg SN2 AT MBI B, FETT R E B o s s 15 2 1w
AR A R T I AR U B ATEC &, FELEIR R M. BATE LA AR R RENE
o BT BURF AL T A — R A S SR S

2015 4E 10 J
Hh e N BN PR 85 fR 97
MSTATEEEN EH R 0L






L R R R ettt ettt ettt 1
D BV TBRIEIL <ottt 2
2 L R TR oottt 2
22 T R I T 2R oo ettt 3
B I R TG G IHETBIRTIE <. ettt ettt et et 6
A B ettt ettt e 9
A1, TEEATVEIEIEETR oo ettt ettt 9
A0 R e e ettt e e 9
4.1.2.  BEIRIEEIF T IIVEFH oot 9
A.1.80 BFETBFR oottt 9
LA TR D oo et 9
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1 HERMREL

PRI 2B FRON R A . SERAG A RIP T HUREA G O A R, Ak AR 7™
TEHRTAI LR . fERAERE 1A R p ek (I R ke SR b s I s A Bk, 48
BRI AL IR SR BN o £R0PBR T AN BRAT Wi e T IR R Ah, AR K55

X FE A JICA TUH MR R AR E M e s 7, H AT L m . Ml
SR F A AR DA S S AL BREEFR o (EX BEHORIFANIR T R b, TR AR TF
VB SERNE I A, RO b S HLAts ) P b S Ak AR 7 e A B AR SR L B A R
TEBRRMER], BT RIAFIHT .

H AN ERAT MU AE B PRk 7™ W T3 EAR T RE S AWRA 7 i BRAS S5 07 THT OB S 40
A AEIR L5 T oA AL AP R IV 2 IS B RIEOR . (B2, T HImse$ xR,
REELRERRA XTI B, AREMRTX QAP ESBE N A RSN T
IR B 450 REUR ARG BAR R A IIAE P IR RIS Gt 5 A S AT BOR & A5
SO NN A50F i) S i bu ol | ATOE SRR R I I E s o L iR E



2 RFRREIL

2.1 RENI#E

£ 1735 Y A /R L (Gilbe) & BH T —Fp 43 BB R 10 715 20T, FER AR =R I 2 —
FRRRAKE) (Miler) FIRGHET 1MV (BB HTEXMEE, &b SR E SRR
WEER . HZ, EIEHEER B RAC, FERMZE, 1760 FAVTTAE 8B N #1253
FEIPEU. BT 1850 AR, HBL T AR — AR = AR, SUNHUAL S AIESE, K
Kb 7 AERAE . 1880 FAX, [HISARI RS AR Sl m i 5 R E e a7
WK, 1900 FEARHIL T BEAL £ (Otto coke oven) . ZAHH A (Koppers coke oven ).
s /R eI (Carl-Still coke oven), ZEANEMA . tb4h, 1911 KW T Ll
FKENEPESE OB Z D, M 1990 AT UETF KRB T1EEY (EU) BLR A
R WRe R I —UERHIER AR (SCORP21,HA), £ 2-1 NENHARMARIE:



® 21 BIP ORI

FAR P AR E AR
v ]
1700 —— | K | (ERRRES
. i KR
1750 —— | i 5 £ |
I
|
1770 —— I [ . sy |
1820 —— ks T
1840 —— TEARA A
|
| 5 — R | st
|
1B K i B B R 5 R
B2 g
1850 —— ESORT i kit |
[
| AR L | Bl 7= 5 [E i
|
I ]
1880 —f— eV | BT |
|
1906 —— [ BEget. EisEy | saat, 2
|
| A A | 5] T
| |
1925 —+— BRI REE | | 2R | WP SN
| |
v KR | | KA | AT

(14t FIEABE E o KT EEFE, 1994)

2.2. 5 —REFHITLR

A BRI BOREN — A — {4 J5 10k 7 5025 SR 31, ANBRAT b 75 B AT R 2 A4
ARIEHFr. 1970 FA, AT HIFLTHE KM HASE R EE 72w, 21 2000 4, fe
T 30 4, iitifEtREEM, TEMRIERATR CR. HREMBAMAD & CO:
TIPSR . ST X150, 1994~2003 4F H ANBUR A R & #E4T 158 —ARAE R iliG
BRKIFF & (SCOPE21: Super Coke Oven for Productivity & Environmental enhancement toward the
21 stcentury),

X —FARBRSEET A SR, B ODBERFI LR G H0 (CCUD. BRI (5 F4N
J7, 5 FAHKATD JLFEFA, @il T Pilot Plant W46, SEHLRIGSE, S T HUHM R,
PG T ZILH . ZIBORFAAEE A AMHE TR B T2, T, s, RS
65 LA, CIRTT 24 LA BHEHE, XHI T 27 LR, BARIFRAKTFZ @ik T



—HUAT] .
#* 2-2 5 SCOPE21 [T K HArSEMiE, B 2-1 NH—REN TEME. JTFHHTRZ,
— MR A ) NOx 9K FE A 250~3850 ppm, HAK I &K HARMEW E N 170 ppm PLF,
PRI SR R 2, BT BE 2R 1T R DL Rl %  heat spot, MHSH NOx WK T & H
100ppm L R, NOx k3| 7 75ppm Ui 1250°CH, O2 =7 %vol )(# %% ISIJ vol.90-9,2004)
Bribz 4b, ESEIL T RS ERRIR B AR, b as A IR A AR B TR

% 2-2 SCOPE21 (i m iR ARIIF R ' M

(HLt: 14 SRR D E A S

TiH FR Hbx S
FRAW | OBERIERA ZF H BEIEAERS R LL] 20%—50%
QLRI RE TRER 20% ([A[EESEEL CO2 JHE)
FlJsk NOx 30%, SEHLICHH. TG E MK
@mAr=% AR 345, PRI 2
TERAR | OB ek 45 B b g ik E] 50%
@77 k3] 20%
@I NOx SEILHIE 30%
@A 2.4 £%
FABRCR | ORI B | I 16%
Ol 9% HIlJk 18% (Full cost base)
@247 [H] Wb =1/2
*) IERBFR G —REEF I R B0

METI 2005)




(350-400°C ) kWAL TS
(350-400°C) ’m e

B AR, ; gy

sy
(750-850T)

ERwHES
(750-850T)

S

Kl 2-1 SCOPE21:3 — R T 22
(4. C.C.Tin Japan, J-coal)



3 BWARTT R HEHATE

H A FE AR (10 K5 e b 5 ol A —4, AR AR IS K5 Bepia i 1S e
RO BB AR RS HEBhs R BRAEARTERDE BRIt BRER 3-4 Bk A2 RaE ™ A8
ARV HIGE L A BEARHEREAT IR B4, A5 TAkAR P S5 AR], HE T SOx (K fEARME.
SEAEHIARED . NOx GREEFRHE. SBEIEHIARE) PR QREEARE) MIHERE. R
Yol (P AR v AR S G AR ) RN BRI ARLE « A RIARBRAT ML A, 4N R R B
YR %, R, — AR IE B R H bR

FETS G A DS, OB B R OB AR HE SO ™ . H AR PR 5 A RS e

BARHEIN TS, % 3-1 3 NOx Hifthrit:, £ 3-2 Ak
SR Y RTa £ - SN 2 DI 4 O

I
2

HEscbrdE, 3R 3-3 AR —K

HA IRl HEBObRAE, M0 TR X e, RS A KA H]

BT T hRE:
# 3-1 NOx HElthrifk
W B JHS F (5 m3N/h) On (%) | FFEHRHELE (ppm)
FEJp L &St 10 LAk 7 170
10 IR
L2 =X 10 LAk 7 170
10 IR
x 3-2 AR HERHEAE
(On=7 %vol)
e —MHEARE  (mg/m3N) FEAHEBARE  (mg/m3N)
FEJp 0.15 0.10
* 3-3 MRS O A A WA
AV LES G
£ JEkHbEERE 77 50 t/H LA L

i AN s
(A HERSD)

HoE 75 em LA B BRI A AR 0.03
m3 L [

THEATL A B AL Qv 1 S % s B A1)

JRENVAE R TR 75 kW DL

IRENTH GRILR K B ARSI

JRENAE R TR 15 kW DL




R 34 ORI v A5 A B b

B

itk

Falp

(DA b2 BTN Ve e, BRAE RS
B2 b2 e R B e B AR a s B H S iR s
HA FA BRSO3 %

@M BRI bR, o)
TN BRAZ N A EE R B A R O BR AR 8 » B2 3
5 R B HA RS A ERCR 3%
(ISR JEEERF LI R . BR R AR ER
5 ER B HA RS L ERCR 5% .

377

(D ATEAER BA T BRI -
— oAt A IR —

it AL F sl

(CYpis-e S Fean
—H A4 g —

TR R BETAEATL

(1) DLAZRAER BT CEHTE SN .
— oAt A IR —

IRB) i

(2) 722 25 2 B AR A 3%
— HAh g —

BEAE, BT R HIRRE R A5 T5 YU, JE 75 B LR AR iz AT IR - S5 72 CAA1990( Clean

Air Act Amendments) e 7HESMRIR(E, BAALE 3-5:

*£ 35 A IMIRIRME (CAA. USA. 1990)

AL - BT MACT LAER

LA RNEE9) 5% 3%
RIEFLEE R%E) 1% 1%
EAE GRED 5% 4 %
LA S [a] 16sec/EEN 16sec/EEN

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

Xf e AR R R RO R AT, CRIRLBIRIE) X 22 R 5t LLRR il bR i ) 77 3K
ME THAVFIRE. & 3-6 Syt 3 M5 ABR W bnitE. SRR 5T A BRAE VR BEEAR Y 5 HEi
1 PR I PS8 S o B DA AR I T v B O R S B



R 3-6 LR TAE B PN A BR 1 AR v

(Bf7: ppm)
S A XI5, B X1 C X1,
) 1 1 2
b A 0.02 0.02 0.06
R 10 10 30

A: B. C LUMMHIXIR B A% X C: Tk Tk B A X



4 FEPBE

4.1 HBRATIER
4.1.1. HE

g, BT ERA T EY, ERESECAEN A (COG : Coke Oven
Gas), 5 WA EYES (BFG 8¢ B #£<: Blast Furnace Gas) MFe45 0 (Sintering
Gas) & RAEAKBERBEHMER . HARE™ MG &AM LLGE R = ol Ra
IR J5 A W 0 S5 S A 57 7 i o

4.1.2. FERERFHHIER
N TSP TR RV A T Bk, TR L IR AR, BRI AR R R SR AR 1
Wi gk, W 1 260kg, 75 EHER 430kg.
FEORAE EP  AE A AR Y A
OReE: IRELENPOEE BT R IHE MBS $2 8 RS LD
Q@IEFEHA (COY I
QAR BT 1%
@ PRIE S SRR B E N

4.1.3. BEEER
P AR AU R . BDIRA 25~T7hmm. £ fL. B RN ESEEE. £
AR IR R P HE R AR A DA J L
O EE (Drum Index): A THEE (DD Fox, K 10 ke KT 50mm FiFE IR EEN
st (W42 1.5m, ¥k 1.6m),  LL 15 rpm K3 10min J&, A 15mm FIHRE0 7317,
Peah it LR R ERE% MOV 84%, I DI=84 m{ pre Fix. JIS 2151 A 15mm
R4,
@FERI MM (Reactivity of Coke)
@5 E  (Micro Strength): HA—# KA H.E.Brayden 5K M. & 1mm £EK
L SR 5 7 AR PR FE R BE AR A SRAF R 2R
@S L% (Porosity of Coke) + + + + JISK2151
AR (%) = (Q—RMWHE/HHE) X100

4.1.4. EERHASy
FRoR 90 %
KAy =10 %

R IR <1%



4.1.5. FERMFE

P FIRA IR 1050°C UL ERZR R, JEEKEREE S 200°CA L BN .
MEVEMEER TR R ER R AE, BAARE 4-1:

R 4-1 R

TiH TR Y T

K73 (%) 2~5 0.1~0.3
RK53(%) 11.35 11.39
K3 (%) 0.50 0.41
PR (mm) 65 55
FEM R e e 10 13
(—15mm%)

KALE(%) 49 48
DI (%) 83.5 85.5
DIZ%(%) 12.9 17.9
NI R FE (%) 50 52

(HiLb:

4.1.6. R F KRR TT %
I A s 20 i I X7 2 M5

OFRERIEE

cCcud.

KAy HAT I FrvE JIS M8803,8811,8812
Tl HA Tolkdrie JIS M8812
BAEMRE: B A Tk s JIS M8801 4%

PRI

@ FErRIKE:

R e 2 Inde e ik kg fe B
H#Bor H A TolkbrifE JIS K2151

#EESEA COT 7

258

o B R
7% ORI
bl E S AL
EARRREE (&
SR

@ FERFHE: HARTFRE JIS M8811

FEIR IR SR 5 D

10



4.2. BRI

FEPEASAEE T R AL I B 4-1 R 4-2 (R EE T 20 FR, 2R A
PR R R L. ARSI E 4-3 Fiw, BRBEE AL E B =R S E A
RIEAS B HES . BRHE MR AL 2 RS FLEE N, SCMIFLEE . TETR O BRI (R R = R
PRI RS IAE NI E 1100~1350°C, TS M4E 12~20hr 3T T8, EX—idfE
H, JERHERE b [ R R AR AERR AL = T VA R A AR R BRI R IR o HE R Gy 2R Sl i
IEBRAG AR A B HEENLRE T8 I R R R APy T S, SEEDAE T2 AE AR

SR, T EUR T2 R A AR o R . S, RO R
RUAABIA S R B, BRI, 2 L SRR A I R BRI . 18
k.

HE P 492mm) B (FHs50mm)

K 4-1 A T2 R r A7
(HiLlb: 2012 F/ERBRIPEE  HIERA. 2013)

11
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A ' E.‘....".IZ'.Zfi...g
H i "
: L BAMH
LR C¥3
A E ’
CMCT P "'ix";jé";;;':a';{""'s
i b >
< magps
MBI TR
(FEBAL)

T RS GERR A5 FKbE)

(iErcpa) S

(coan)

MRIRIES
(388 1 K )

N MK =

K 4-2 FRRAIE T 26

(A : ARG G BE ARG IR 2013)

/
Btz /

\d

,

-~ '

MRS

(3 15 E #4 %)

FEAHH(3EHE)

(R 15 4k)

el =

B 4-3 I RIBES S5 (Ll B A IE )

CHILb: (D ZEGWHEITT Fhit 3. K GE

2012)

EPES
+TRMER
BRI
~1350°C

=

12



4.3. B EH

BUE RN AR A S A T BN EAE, B S AL =B R0 IS
T SAE & I EAR P E TR RE, PR &R E RO HR . S A A UERES(COG)
PERH A B 20 ANBE A i i (BFGD T s AT A U= U

MEEIP IS EoRFE, R R R T 8RB ARERHES . IR
GRS R A RIS AE . SR R S i e A A 4-4 PR

Y

TP, A PR BTL=2)
éL_ ‘
BALE =
g
L He 50
o
AE s s il
peep ) B,
=5 e (COG)
FHSBFG) [ _ 7 A\?
~ ¢ e § s
B e o | o e
A

BFGH =5H

Kl 4-4 SRR AR AL 25
(1Lt FJEA B Ffr XA A 1994)

Kl 4-5 Fros i %00 (Koppers) FEIF @ G 7 2O K I, FERARE 2 1 348
LR A Bl O % B DL R T IR

Kl 4-6 s BFERT (Otto) FEIE H AR M R AN, TR I A 7R (&
PO AP ENE, PSR RN [F AT T 284k

HA ) 384 LT MBRSE R 51 2E AT H OBt R 55 2 A R ) £ 4

> HraE /Rl (Carl Still) £

> T HE M A EH

> HTHEk S AEHR

> BUREFR (Wilputte) £E47

13



> DKH ¥

I/ -L
l}:_.- C e B mpmes BN fEs

= > wenananas sl

K 4-5 BN dr i ait
(HiLb: FEH LRI HP)

I_)K_}Dt_ﬁ

K 4-6 BILAE LY
(HiLb: B BEHE R, 1974)



1A EVRERE

WE 4-2 fos, BT ERHE AT BT ACEE A BRI TREENL. BN (A
IR CMC : Coal Moisture Control) VAR5 AbBE A MR AR (CDQ). sl Bk
B WAAE RS OBER. Bi NHa. FshRfo 554 4-7T NTEBEER%, Kl 4-8
4 CDQ WA REIR IR R 4151 . CDQ 7E715 Re 7 AR W3, £ H A1) NEDO /Ryaii H s
TIRGFRI R, R4 VARG AN, fErPE, ZRAE. BUMISEN) I A R .

WA, AR HEENL, IR T2 05— B B 20 TP R A 1 Ry e
(ZHE 4-9). 515b, EAG AL AT D ()& 35 6] 2 HUP R B sh2 sl iS5 OinFdzil
BB REml )RR PRI & T, BRSNSV ENEG A E N2 TR Bl A
No.W02014030438A1 %)

—

H.u[.

| 2 HI 2

i P N Kem ;E‘

4T TERERE
(HLb: L
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4LTEB . 135t/h

W #)1,050°C L A W

AP A QJRSERE |
#)980°C

A THHZES
‘ #177t/h
coq

Ry

(6.28MPa,485°C)

#)200°C BEE A RSRES AP QSR E
E 130°C #)180°C

Kl 4-8 CDQ B AEIH AN R 4t
(i4: CCUJ #g#iA CDQ #A)

' SR
s

L]

(5 1 KR

B 4-9 FEyl el R SRS K
(HLb: BEEEMZED #1201 SR vol. 52)
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5 TAH¥maARnmErEEA

5.1 B R AT K%
5.1.1. B

FES (COG) o B NG IREHE A, A E A m R ) AN L4
JHIBREME R . teAh, FIPEITT RS KA R R, TR AN AR BRE. BRI R
Zpgl. COG el T2 mAB e 5-1 fis.

B AP BUORF AR L E R, (BRI, A BREAREME—# H2/O2 vol. LU,
BAMR SRR . % 5-1 Fros AR BRI 2 50 1 S0 A & 300~400m3/t-coal,
PR BURALR FAEN 4,780~5,000 keal/m3. thAk, RS, ZFHBIH 5 NOx A ik A%
() HCN %<& A 150~200 ppm, NO it T- 54 170ppme.

FREIE wahs

T

4

c0G .g_ | (2| [ [ #wicos

BRM gt BARES B RS B ER

K

=7 L
g2 3: -3 :: R ER
£ B DL

K 5-1 COG #2£4L T.Z
(HiLt: S 2\ alr=ag 44 2011)

R 51 MERSIE A

1l COaz(%) 02 (%) CoHme CO (%) CHa (%) Hs ) Ns )
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
(HLb: HIZiFie vol 44.3,1962, G HLE LS vol. 18.7,1960, HigIR 7%

Vol.35-1 2010 %)
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5.1.2. BifnAbzE

FEP AP SRS (H2S) 4~7 g/msN, {EABORME RIS, DRI A8 A B il < A4
SOx, 5 Z AT LR ACEE WA 7150 TEANEEP A, TS ER, k2 R AR E R,
KRR, BR PR B A S S B IR B 5 1 R AR Sl B ) B S G e B (Takahax
process) fll Fumaks process Bt i £ AR1S 2] T A o (FFI41: 45 IF 2009— 114233 K5 IF 61-255993
FITIHE 63-86793. FJT 2011-93987 45)

5.1.3. &K

IS PSS 6~10 gm3N R, —#KH Phosam 7%, Carl Still 441 Koppers 5%
BEAT R, Phosam /2 36 A K PR E S &A H2 A Ho(NH)PO SR UG dg 7K
AR AR AR Z ) T7: . Phosam VAR BIWC T ZILE 7-2. RIS AT AZET A HL) A
SO =R 7R A

IAh,  COG 1EANMREMERING, EIRTEHEAT MR ik b AL, (BAERHT HoAh ) 5t
(RREVE AL AN AR TN, ™A NOx [ 2R UK 43 i A B S A8 OISR TR Il 1
NOx B4 K.

BNHsG
CcoG

I

i
COG | &
=>
SR
B
_ | 5-2 NHs Bl T2
il LN
5.2. S BLAEEIAR

ML T I HEATRT LARGE,  H A B8 2P BoA BRSSP (COG) R K
AP TR S R AR N AR O P AR R R SR MOV RR R AR, FEAN) T &
HER RIS AT LA A B o R e T ) B P S VLR, AR SOR FE AR SR A AR
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R RA TR EEE, MATRERARIFERR R, IR .

AR S A KRR HCN Al NHs, BB 25574 NOx. /> COG #KEH NOx
A2 B T7 5 T AR A T 2P AH R, A BRI SR B IE RS GO K iR 5D AN 23 74
vk (K O2 ¥R 25, (Bl: ¥ No.lF 61-133286, T No. - 1-306494 %)

RAEISCEAE PI A RS 5 T B A Tk b —RE, & VAR AE 2 B il
(SNCR) Ik £ A8 S5 i (SCR) . AN A BLASET, BT H&F KEM SOs,
REBS PRSI VERE, D LAE mi AL B L 3 IR B2 RO B AEAL RN R A8 = . H A4
BRANINA SRR Z R (Bl: AFF NoKF 2010-240521 45)

XFT BRI SR, BRI 7 X T7 THER IUBRAY 2 T 0 A S S04k S B2 B R R A% DA
RAGFRBER A, BRI J a5t Jb 7Rl Be NOx Ak AR 775 b
WAHIE, REUSNCR .

5.3. ERNMREE XA TEREHMKE

FRR G TR B FEREH KL 90%E AR TR e . TIRIAEAM R A 5 5
FHEE AR R B BRATZ AR H K, BRI, BT U A VAR B AT K PR AR A o

HASERE BT, € D AUE IR S REIR IR BN A, IR 45 R3S A - AT
BURITT . T RS EAT E IS, AR A A SR B R G AN R AT T R, T
KT PP A HAT WA RIS RSP AT I 5 . RGO e, 2
RIORHIRE « P ARG« FR PR « MRS Hr S5 K A R g v s AR ], AT
LUt 28 0 BT [ F N TR B R BRI RE SRR A (R BB SR B TR, [ 5 S FR) 5 5 R I 1) o 3
o BRI, ERCPEIT, 5 1970 AL, PUE TR AR RIERCD . B 10-1 e
P R BT RA SEA1

(BA] L)
HEpERE 17204 PJ g 1265.8 PJ (75.5%)
64675%10°t 4205410
b= 41.5 PJ b==$: 36.3 PJ ( 2.2%)
1165%10"t 97410
s 47 PJ BIPES 3742 PJ (22.3%)
116%10°t 17692%10°m’
1766.6 PJ A 16.75t/d 1676.3 PJ
65956%10°t BFE21% e
RS 593PJ A <R IOP 9 SRS B A
15981%10°m’ : ; xt Bz i
i 370 P 1-eemeeees
BRI 1749%10°m’ L 982 PJ(THRAIHIR (kAiise,—H4His cDQ
s g 1L9PJ 1 76 PJEI) (BfPHEA. AR
228%10°m* -~

Kl 5-3 AR BTl S RL-T- i A 541
(HL: () ZF BT Haes  2012)
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6 EU WREAMH MR AN &

EU & [EREWAEFMEICH NOx K& SOx Wl Er /78R (BAT: Best Available
Technology)ElFfﬁﬁ%Z (Commission Implementing Decision of 28 Feb. 2012. notified under
document C(2012) 903 E.U) . BAT No.49 FA45 1 LU NP HIH (Emission) AR

O By BATR, A5 IR SR A % R

@ WIRAEEIA Y, BRI Rk i % B

@ Wrefutris, AN AT R T TR RS R KPR R . BATR R A Th g
ik NOx BN,

COG Mt jik )i, #4715 2 F5iE N BAT:

© WRHBE LR
@ AL
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