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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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Guidance document on control techniques for emission of sulfer , NOx, VOCs,
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4.3.5Activated Coke Method
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4.3.6S0Ox & NOx reduction using SCR

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, + Hy0 (T>140°C)
Na,COs3 + 280, + 1/20, 2 Na,SO4+ 2CO,

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

Energy/Environment/ )st/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: Emereing

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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4.3.7Exhasut 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 HC1(>99%)

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

Block Diagram or Photo:

‘ Positiye pulse voltage | | Negatlive dc voltage

Gas flow
Il Il -
I Plasma Reactor ESP ‘ % electrode
N HEI r plate

S0X+HH; = [HH,1.S0,4
NOX+NH; > NHNO L
HCI+HNH; = HH Gl

De-dust

Plate-Plate
Distance

=300 mm
10 mm II-

wire

Figure 1.6: NOx and SOx removal using low-temperature plasma
Commercial Status: Er _ ng

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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4.3.8Top 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 KW/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 furbine 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:

Air Septum
Air oy valve
blower l <:§\ > I(_I; P.]}BF gas
g E UE]
/ A R 5
i 1
I L Butterfly i
: + Valve outet H
Wet-type ! T T vahe i
Pt : 1
precipitator b | Emergeney I
: | [ Shutoff l
Hotair  Blast o Ve i
oven furnace i i
! Turbire nemr':
! TRT  System !

Figure 3.1: Flow diagram of TRT system (wet type)
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4.3.9Sinter 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 Sintering Plant trial operation in Japan:
- 110-130 kg/t of sinter 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 oil)
- SO, reduced
' NEDC; reports the energy saving of 4700 G/year for a 100 Mton-sinter/year plant (47 kJ/tonn
sinter)

Block Diagram or Photo:

‘l: [B] = St
O _YYYVVVY (R

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.sunitomometals.co.jp
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4.3.10 Muilti-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:

N _E Primary air
- ([
(— 1
’ I
e o e e s e e e
I : I |r I
I : I , I
I | I | |
= ,"i,"\‘j 1 I | I
_E’_..f 'k Secondary air | | | I I
1A l
e L - ! : b f
NS B M Y s y! L
1
z || | & - W »’ .
|raraarwrr rd rard i i | 1 1
] 1 P LY S PR TR
, S [: ///////// A
I oy fAILLIL LAV SIS
P
| i ]
| '_ |II v :
7 ‘. 1
L] 7, 7
\ AL PPTT 77777 FITIIIIIZTIITITITTIZIFTIIZ7 777,
'I' / ‘\ //,f//////////,-‘//////////,:',-‘///////f,i,-‘/,f////////,-‘_,-'/:
/ PR R R e A A R A A A s
l ] A PV 4 &4 & oidoa. 4 odoa kB a I ‘GIJJCI..
A
\

' & 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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BERGHE OPE T AL & U CTHEMITEA S, B L TW 280 2958, SCR., #z PR
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BORKBHZIHIT 2, FRFICKRKBHE O[T A BOREIZL Y | A= X B AETH
Do
REFFEHNIROBEY Th D,
@® [=441-1] Corus, Imuiden, Netherlands, 1994 £
EOS (Emission optimized sintering) process

BERSHS AR PE 4.2x10%/y
Pl 2 & 1.2x10°Nm*h  (BERSEE 3 5549)
PEERH A & 40~50%
NOXx HilJsi 30~45%
(A 1:570~630mg/Nm® i [1:310~410 mg/Nm?)
W = A b EUR17x10°

So=v 7 ax hoOllE | EUR2.5%10%y
(FER & L THERa— 27 20 Y E:6kglt-BE G 5k
xEUR100/t-FyR =2 — 2 X)
AT AR R T2
(= A M 1996 40 EUR (ZH#a5)

©@ [##1-2]  Huttenwerke Krupp Mannesmann, Duisburg, Germany 2001 4
LEEP (Low Emission and Energy optimised sintering) process

S B T A 420m?

PET A & Vit 8/
B 7T A & # 50%
NOXx HilJsi 25~50%
W = A b EUR14x10°

¥ 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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EPOSINT (Environmental Process Optimised Sintering) process

I3 ot % T P 250m?

Pl A & T

PEER AT A B 25~28%

NOXx HilJsi 25~30%

Wi = A b EUR15x10°
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Fr=r 7 ax hoH | BIR=a— 27 ZDOHITE 6%
AUTF AR R T2

I 31T 2 SRR DL _EFCLIMZECKIZ S D
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HEhs,

4.4 2:F R B EAIE TTE(SCR)
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@ [FpE-2] BARSE AT 1979 A% (A
BERLHL A PE 7 12,000t/day
HEH A & 1.2~1.3x10° Nm?/h
NOXx frZ53 70~75%(A 1:410mg/Nm® i [1:100~120 mg/Nm?)
{5 RE 340°C

IR = A b

EUR50x10° (1979 4F)

Fo=v 7 azx Oy

EURO.75/t-BEfSHL (1992 4F)

AUTF AR R

EURO.57/t-BERSSE (1992 4£)  (EUR900,000/y)

*Z- D> FKEE A i:China Steel, Taiwan No3 (HEH = 49 850,000Nm*h) |
No4 BEfERE (HEH 2 849 1164,000Nm¥h) 1997 4F,
Nol KEfERE (HEH 2 849 464,000Nm*h) 1999 4F

Nol~4 ¢ NOx BrZ=:#] 80%

*2010 W TlE _ERELIAN O FERE AT 7 L,

4.4 3B RN BHERG TR FHEE (RCA)
w7 S R A2 D = 2 MIROEY Th b,

iR i B (HERS i FE) | 500~600 m?

IR = A b #) EURG0 & /7

Fro=v 7 azx b EUR1/t-BEAE L

AT F AT b EURO.17/t-BERSESL(EUR  750,000/4F)
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Table .+ Cost estimation of an activated coal system
. . deSOy: 95 % deSOy: 95 %
Abatement efficiency required deNOy: 40 % deNOy: 80 %
Initial cost: 110 (h 136.1
. main facility 60.8 86.2
. initial filling of activated char coal 33 .
. by-product facility (H504) 8.5 8.5
. other (piping, WWTP, electricity and instruments, 510 752
civil facility, engineering) = -
Running cost (8476 h'yr): 100 166.8
. activated char coal 57.7 1154
. electrical power 208 353
. NH; (for deNOy) 10.4 14.0
. other (COG, utilities, steam, NaOH) 136 13.6
. H,S0, (on the market) () -115 -11.5
("} 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; $0; input: 373 mg/Nm’; NOy input: 454 mg/Nm’_
Source: [ 268. SHI 2006 1.

* AR U 5 FHEBREIRL

BlueScope Steel, Port Kembla Works, Australia, sinfer 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, NO+, dust and PCDDV/F (start-up 2003)

POSCO, Pohang Steelworks, Korea, sinfer machines Nos 3 and 4, fo freat
1350000 Nm’/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
Nov'/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, NOy dust and PCDD/F (at planning stage in
2007).
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51 KRS ARBLAF

5115

KB DPRBEDE T A O B EA 1% nv%®é@%ﬁ(%R%ﬁ)*iéﬂiﬁﬁ%ﬂ
A U7 B — A TH S, LA, SCRAMEDRN R 2R3 5 72 0121%, 300°CLL LD

BAEREND, KNHEIICBTLIFEEHNRA T —TClE, =7 —%0 Lo T 2k
FE73 300~400C & ¥ . SCR Al DRI e & F4E T & DRI 70 D, — 7, BT CF
mwﬁﬂk&émﬁﬁ%ﬁLﬁémF%®#wx%mﬁﬁé%Q P R BENRA 7 —

[ZH~ MK < JB%, 100~150°CREE CTH D, L7 - T, BEREHEBEA A1 SCR il %56 FH 9

L850, P AZFBTDHDHLERNDHY . TOTXALX—a X NREKIZRD Z ERLR
TW5,

LA, SCRBLESEAT IR D BRI & L CHER STV D o0y, JEMERIC X 2 BiagH:
MCThD, WEMERIEZ, BEHORR LT Bk, BE A FF 0, BRE, &612i%, KR
OB ESBOREICHHEA TE 5, AGE, RIETOZ ORI EE I D72
ARIZEBNTIE, &0 DT HEAETREET A LBRH & UGl ST & 7o, FE TR
HRRA T BEREPEAT A FALEEAR & LC, W1 TIEMERIEAEA L, 2010 4 8 A IZpHE
BRNBRAA STz, BB 1 ICRAFANEA Lz i RGBS E O 25 2 ord, [FfE T
FFWITLTCH I LEEZEALTEY, WINLIEHRICEEL T\ D
AR ClE, RFESRERARA T NG A U7 sz DRSS B (A B L3R i)
OB RPN T 5, SHICE, TEER SN TW D iz biikIc SCR BLrE 42 L 7=
TS U R AT B ETEMRIEOMERFE B2 & OHERIZ OV TH IR T T %,

EE 1 s LAY 2
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5.1.2;EME R EIEIC & 5 BB EERIZ DT

FEREARER A X 5-1 [T, AEWEZRET D70 OWER ., IEHREZFAET 572
DOMLEES . ROTEMER AR SEL1-DDa X7 VAT ANLER STV, BER
BEASHEIC AR 2 PR 2881k, A4 > 7 a7 (MB) O FiftfilicHE@EE (BUF)Z %
& L. BUF O TN Bimit iRl 25 E T 2 OR— KN ThH D, S HIT, IEMHEREFAR
(LB 2 AR L) 2 A B B0 O IR S O A i & L C RIS 2 FILAE S [EIGR 0 % 5%
TWn5,

(mErmrIE) <&

Bk tkGas

(R 2ERTE)

RSO E T

»>— ®
[co]

¢ 5-1 {EMEER AL AT BLAE 7 v R O

K7t A THEHLTWD —HRIEMEROWE 2 5H 2 (1277, N 9mm T, B
I 10~15mm O AR TH 5, IEMERIBEICY > CTOEERIEHIX, SO, DWERE
BREBLOEETH D,
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5.1.38z iRk i i B R AT D BEE

5.1.3.1 A{KER(E

T TE I AREREE & X, WS, BIBEEERS X ONEHREMRERT 52 _XT VAT AT
bo, ETEREEORE, b, EHEROGIRELZIODIVLEND D, A ERE
(BRI, £ 51 \RLEWESAD OPET A5, S8 EWE OERREMERES
K OHEREHROFHETH D, ZNDHENRT A —F L L TREEREL L OVEHRER &
PIREEND, WICRE SN TEERIGER B D 2 U _T VAT AORGEREN 2R ET D,
S HITIE, BB OTEVEIR DA BT HREERE, A% OTEEROMENZET D58
ERE 2 R E T, BBEED Y A AR E D, TN CTEERBOMAARNRE SN D7D,
Z A BT R R O AR Z AR IR E LT <

# 51 WAEES AN A Sff
WS N MBS R Sl
HHE BAfZ
OKME | CPHME | REME | ER
HEAT A3 | m°N-wet/h 1,444,000 | 1,369,000 | 1,444,000 | BUF Inlet
P AHET) | kPa 5.0 5.0 | BUF Outlet
P IR | °C 138 135 138 | BUF Inlet
BT A mg/m°N-dry 100 90 100
0, %-dry 14.4 14.3 14.4
CO, %-dry 6* 6*
co %-dry 0.6 0.6
N, %-dry Balance Balance
H,0 % 13 12 12
SO, mg/m°N-dry 815 639 815
S04 mg/m>N-dry (e ey
NOXx mg/m3N-dry 317 260 317
HCI mg/m3N-dry 40* 40*
HF mg/m3N-dry 2.5* 2.5*
PCDD/F ng-TEQ/m3N-dry 1.5* 1.5*
Hg png/m°N-dry T o
5.1.32 HRERMEIINER i
RTEO 7 7t AET, @IEME UCTHBER TN 2 2 7223, KIRSHEA BRAENX
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WiEe A2 3E Lz, @ (BF, EEROKE) ORGFRBME X 8% Thd, HL, &
X, EAEGIEOBAE D 925%ME DB ZHETH Z LI LTV, ok, BAREW
T, ZTNETHEE LTEINT A7 —ADENRZ,

5.1.33 [iEREEEEMEREDERZ L & RAETERE

TEPERR T8 A ABIAL . e \CBIREIESE R O ERE S M E LT B, ZhE 4 T4
VERIEE R LTV D, X 5-2 13X, NHg FEABHLAH OB REORIFE(L 2R LT 5,
i, BEICHRRENERED 95% & B2 TW\D Z LD, BiiRIIR 2 1Zf E L, NHz &
ABIRETL . 9 3 TR CRAFED 33%ICELTZ, BRI —» HR&E% O 2010 4512 H 6 A
~10 HIZ3B T 5 BRI 97%., FEIBAE=RIL 42% Th 7=,

TRAEPERE & FERIME A £ 5-2 (R d, SPEREIL. @A AR, F4 » ARB%IC N L
T VEREMERABRFE R CTH 5, £ TOHEBIZB W CRIEMEREL LE Y | EVERBENEIEN S
BB EWHE % & 0otk Gas BRI T& 5 Z LN GE S, £72. I S - RRER I,
TERMBEE LTHaRWEEZA L TEY ., RARREFN THEICFA I T D,

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

5-2  NHg 7EABRAATE O Bimi Bl RE DR b

# 5-2 PRAEVERE & PEREME Ak R

PRAEE H RAEE | FEHIE | HE
\ FEZE NP | mg/m3N-dr =41 75 B

SO, (i) - ~ | -
i 2 % =95 98 X
X FEZE N | mg/m3N-dr <213 |101 i

NOX (i) e~ | O R &
IIRIEES % >33 50 i
BT A FEZ2 AN | mg/m3N-dry =20 17.1 Gk
PCDD/F 22 AN Q¥R | ng-TEQ/M®N-dry | =0.2 0.15 Gy
NH; Slip JEZE N DR | ppm-dry =395 |03 Gy
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fli % =98
EUREREE |, ) o | men | AT
SRR —=Fpn —F b

5134 HMEEEER

R A e L U CROTMERFE B 2 % 5-3 IR d, ZON., I&MHERHNI
BB U CHAE, FEBITREFTN T LT\ 5, L7z -> T, AEMOHMER S I
4,880 Lotk x| BEREPL B Mo 0 ICHAR TS & 938 Jits LD, ks, BRERIX. 4
ZECBIT HHIE 92.5% D Cost A L7z, MOFEHEIZIB W TIL 98% ik % fliE T 729,
B 72 D MRS PR FUERIC D D,

* 5-3 HERPEELE HREMR

e HE & #H
IRF ] - 25) A JioulH T Tl

1 TEMEER ~0.358 t/h 6.9 t/d 4.179 1,463
2 EREVEVIN 1.20 t/h 28.8 t/d 0.109 3.83
3 TEAK 2.0 t/h 48.0 t/d 0.0182 6.34
4 PEERIK 250 t/h 6,000 t/d 0.186 65.1
5 JEAGZER 220 m*N/h 5,280 m°N/d 0.0422 14.8
6 EHE 1,100 m®N/h | 26,400 m®N/d 0.924 323
7 AR 4.0 t/h 96.0 t/d 0.576 202
8 CW) 4,449 kWh | 106,786 kWh 5.34 1,869
9 COG 15.06 GJ/h 361 GJ/d 1.815 635
10 TE MR K FE 0.299 t/h 7.16 t/d -0.0716 -25.1
11 1A NH3 0.092 t/h 2.22 t/d 0.710 249
12 i3 22.0 t/d -1.32 -462
13 AT 0.411 144
1 e 1.123 393
At 13.9 4,880

5135 fhAXEDLLE

WA, PETCE, BRI ED O PR ABREORAN L AZTonsd L )ik
S TE, £, FEk OBEREREO NOX HEHH ik S TIT< 2 &R EE SN D, iz
UL + SCR Al L IEMERIED 2 2 b i 2R T i R xR~ T,

Z OFER. BT D T o AVZHIIEE R OHERFE R & b P ARE BN Th 5
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23, PRCBRIE +SCR BUHIE L 72D &L BRIANZE D> TL %, MHEDT v AD k%
5-3 12T,

5-3 JEMERKE & FRCEIE DB 7 1 & A O L

Wi % BERE T AE 600m” OBERTHEHE T 2\ CHH L7235 A 0, MEREHEE oz % 54
\ORT, TEMERIEIL. KIRSSATRAT TOEBEER—RIZLTWD, FiikiL, BA
MIREFAZE 28 o [E T OGRS 2 J0 A L 7S RIS W e, 7l AEIIBLREER 40% % =
BRI RE R &7 — AT DWW TR LTz,

3% 5-4 HEFFEEEH O

5 X+ SCR 4 TEPE PR
T3 Tl T3 el
It At 751 K 350 | MR 1,743
NH; 676 700
COG 5,640 659
N, 445 458
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TEERK 60 18
LIV — 20
JERME 225 24 24
) 6 323
B 2,822 2,612
b IREAZ 1,980 —
AN 600 —
RIFEY) g1l 142 Tl 3 -678

TR -362
AL 12 A 180 12 A 180
N5z -465 -465
At 12,461 5,233

BB LT, $E7 A BTG CIZgREBE N L EE L TR D72 O RAITAE Lavy, 58V T
21X, SCR fitlfg DL 5y DI, RO NENENEL DL Ex b, BIEER
< &L TEPERIETITMARD 2 L e N B AIETEER B D HERFE B ONO R Y2 D D, —
7. TR a — 7 RYFH R (COG)E N HERFE B O 50% % Hb D Z & AV LTz,
TEPEIRIEIT, TEMEROFAEMOBJR L LTAhED COG M+ 2mixt L, T,
BiAE &2 BB AT O 5728, T AfEZ MEAT 20BN H 5,

PEHEN D CO, BICE X2 5 & IHMEIRIED 7,00004F12%F L, PR35 T, 60,000t
L0 HERBRALOBLENDL R TH, HE LW EIEFE 2R,

FrE A TR, MBS RIS D BB, T T 4 NV F—D AR D3 F AT
%o —J7. IEMERIETIL, RIS O RS K ONE MR A RIS 2 O TS L8 2 72,
VU EOBREIRERZ B E 2 2 & TEMERIEDFERIMERE B L, Pz IEDK 40%F2 B 1T
FHENGD 0T,

VL ED G < £ THMEFFEEE O TH V. ARITVHFREZZ O AEE=
A K (LCC : Life Cycle Cost) Tlhig L7eidiuide by, £ 2T, REEYEEZN—2 L L
T E R A R LTz, £ ORER, PHziE+SCR {EMN L 0 A W EFH CE AT
XD ENGhoT,

I D OREFR A FEIC LCC Dbl a 2l L7 f5 R A X 5-4 1S3, KX, W1 IS 9
BEfHxTmy FL, ZOBRENOHERERBROREFEAZ 70y FLEEVDOTH D, KD
SYMNBIEY | 2 IR, PR EE +H SCRIEDIEMERIEO B2 A N & kA5 Z L oVHIB L
oo ATV A NVE20FMETDHE, RETANEZTIELERD,
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BT 2 P EEWNICEB T 28 A rTREM O MEHI BE - 2 158 &2 P EMI2SHY UE Lz,
HEMIRAE L 72 F RIS 2, r— AR X T 4 RHEMAF G TH O NCRECE R &%
JEIZ, HE T A TR 2o xR R DWW T ORBIMIC B SR B A A AR L, AR
A RT A - TITHGTBUFPAEZEDS NOX HIE RICIR W Ml e B D 2E & 72 % K 5 1HEhfE R &
0D TWET,

ZDHA RTA U PHREOHGTENFRAEFER G Th L R¥ER EOHRO B &
PHIRFT D L L BT, A RIA VOERIZHTZ 0 W I1n =720 =B DRk, 77— A
A BT 4 TEENRERRAI T )N T2 72O T2 i e B TR T O BRI 0 K 0 AL L B &5,

2015 4~ 10
e N RN E R BE R BT
ISTATBEE N E B S5
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42 T ADBUTE e 11
A3 T T RIFDREIE oo 12
44 T RIFFEIIEIE oo 15
5 ko — 27 RIFIZI T D EFRMAD DY EIEC R oo, 17
51 =7 ZSFT ADRERL « A e, 17
3% 5 O = I OO US OO 17
512  JHBRALER oot 18
5.1.3 T U BT A oottt 18
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1 BRICETHHEMI—I RIF

P ET 2 ER BN, A, a—27 A, AKATH D, HARSHARNS 73—
I AEEET D a—7 ZFE, S TR TR TRICET S, 2—7 2EEFICED
TERILA % miNE - R K ET L., SikARET b0 Th D, a—r AHFL, B
BEICBT DIREH T —7 ZADIED, KETRAET A{ba—2o7 A RIGKFZ M e SRR
BT 222 NS T 200D 5, AR TITRSEICHIT 28 2 — 27 2F 2%t
G35,

B, KIJICA 7ry=7 FOHITH D KK DL ZBCFR =SR-SV TR,
HAROEIE TIIRF « o — 7 AFEITBIT 250 A OBFIHCH ALELILER 72 & 03T
PhTWo, LL, Zablda—7 2P HEICIRE L7ZRA - LB 7 m w22 L b3,
TR PELTNRAV LB L0 . BIFCHTN O O 224755 %5 3D 5 SRENAE PE fi sk 2R THER
no, #7LAIER - IBE Sh, BEMERLERI LR b T D,

F 72 HAROSREREIXEERLG O EES IR BT, A X —086 2 A MED Sy
BT, MABARRCH SN TOWAERRH Y, TONHTREhEEBE L a—7 R
FIXSHOEN - HRRTFEH LT D2, 2Dt 5 BE N S IEHROBRR B TH
NTWRY, s TARBIZ, BAROEF 2 —7 ZFOMEZBENTHICED D, E-T,
il 2 OBIERFTIZ IV TEAFBER 72— 27 AWFICB T D MRS = R L = A7 A &
RBW % B RRIRBEG YR BEERINEORE LUVMEFRIZ, EVRALULAR—2T
&l 2 DAZERL— b CREFHE BN IR OINE Z 5D 5,



2 A—JRAPDEE

2.1 &
FREEICBWTEIFCTa—27 A2 HW 5 FEDBRSE S 7z 1735 24 IF, o — 7 Rk
T~A T =L MENDIIFHEETH-TZ, L L, BFNOZCEZMHAE L, BEZIET-
O, =7 AR TH L LI BERIND Z &R0, ARSEED HMELS a2 —7 AEN
HNZ & D, 1760 RIS ITE MK ZE TRRAFLERLO B — o IR Iz S N7z,
1850 Iz v | F—WRO=F a2 — 7 ZIFThH 5 MENEGXOF R HBL L, AREA
Lo — 7 2L & OBEENM T, KEEFEPEATS, 1880 FRTIX, H=1
REJFa—TRAF L LT, BETASLHK — AR EEEIT D EIFEWEIL 2 — 27 ZIF 03 E &
LTW5, 5 =tREFa— 27 ZFFX 1900 FFRICAD Ay h— Ty /"= H—/LAF
JVIFRRIAEL T, BUEIZE > TWD, 7B, 1911 HFIZIEEFE AT AD X S 728 ha ) — 4 A
REEE T BRI ENBRR SN TV 5D, 1990 A TIHB AR ZIFOR%E (EV) &k
PEME, mtRE ORI 21— 7 ZBLEEAITBI S (SCORP21L,HA) NEFIN TS, £ 2-1
a3 — 7 ZFFAN DB EE T,



JEF a— 7 AR DLEE HeffiR A > b
1700 — A T Az B
| (F1 T HRKE)
1750 E—n—7 EEPH, ks
|
1770 + H A B — LRI
1820 +— | wEIAH HLf
1840 11— | Z=Lf#h =R ENIE
' I
FH1HR=EF -7 XF PREN ~ DEH
I
| |
1850 —— | fAlEhE {3 A a— 7 2B thE
|
A
| a—7 AL L
ARPAHgE B
[ I ]
BT — 7 247 ElELZIEEN
[ l I
1880 - |V /—iF Ay b=k
1905 —+ Fy h—, Ay R—R A
|
FHHAREFa—7 27 i@*%@%‘é@
1925 —— | HEMEBRIRGE % B IE A i ) — I ER
v
KA KA A L H ~EEH

# 2-1 a— 7 AfEH o2 E

1994 FALA A 7R 3AE A i,




2.2 Rt o—U XFFDOES

AARD a— 7 ZIAHFAIT, 2000 AR A D B EOFTIRAE 2 1 2 CTuo 7o, BREESR &
L CRIBZRBANEF 2K 2 M E R Do T, Z6DHFE LT, 1970 D mERFR R
MNP I S Uz 232 < 2000 AEREACHAA 30 a2 2, LA HEA T
ez &, AENOM E (X —{b - ARSALRFEOFIH) . CO, HITEEERBEFRE-E ~D %}
ISR LB A EN DT, 2T, BEREXFIOEZ e =27 LT, kitHf=—72
2 HBLER AT OBH%E  (SCOPE21: Super Coke Oven for Productivity & Environmental enhancement
toward the 21 * century) 7% 1994~2003 4Efi] 120 7= 0 #at: S 7=,

SCOPE21 MBAZEIL, #EWFREREE OMBIO T, (M) ARAMM#HRE Y #— (CCUY)., &kl
HE (BREA 5t BIRSAL 5 1) BN L 7= I[FAFZERA%E (AT C, Pilot Plant 3Bk, kK
BN EE S, FTEDREEZS T, ZHROKFEZERE L TV 5D, AKBFIC L 2ENID
FRRFHEIT, AR TR, B, B L. = — 7 AWHESET 65 ., 2Dl 24
HERBER ST, 7ay=7 METRICEBWTS 27 2 HFE S TR 0 HIFBRR KD &
SMFEOBND,

# 2-2 12 SCOPE21 DB#%¥ AESEOME A ~T, £/, K 2-1 Ik =a—r 2F7 et
A2 OB Z ", NOXAERIBECR TH % & BAFEAE T U RO —MR OIFHEA A 1D NOX JiREE 1
250~350 ppm T o773, BAFE BRI 170 ppm LA FIZERE STV 5, i BRI FEREFE O
WEFHITIX, BN —T OB, B — ARy A LT, HET A NOX JRE
% 100 ppm LA PR 5 2 E N ATRE L MEFE ST D, £7-. NOx JEE 75ppm  (at ik
1250°C. 0,=7 %vol) 2ER S NG b A LN D, (HFHBL. IS, vol.90-9,2004)

Z DM OIFRERESERUR & LT, EREEALHIRRAE LA EERZ L FENLOD
T APRAVDFEE D ERE STV D,

¢ 2-2 SCOPE21 (fifkie En#h o — 7 2 BLERAFOBE) o™

H H BHE B AR N 2
AR | OFRREROAZFIH FERERS R O FHEIS O : 20%—50%
Q@BRELOETFILF— | AR X —2hF 1 20% (CO2 HITRIC FH5)
NOX 30%f5J, MEmE,  MEFIT DAL
@ EREME A FEME 3 5HEIN, B0 IR
PR RR | O B Mok B A 50% R
Q@QET X NLF— 20% TRk
@NOX &I 30% {EJsERk
DHEPEM: 2.4 1% Hhn
Zofho | QR O 16% Ml
2R QO#EE 18% HlJ&; (Full cost base)
@ A ~2— R =1/2 (ZHIE




(14 1A [al RPN 2 A = L 9 METI, 2005)

*) IEXAFF (R = — 27 ZFOBRREITATR)

bl LR o

(350-400°T ) =S M
(350-400°T) m v

l EXgiEE

E-PEt

SNz g BB F o sin

kb=

© EHAEE T g
S awat 1E-
Liitos (750-850°C) Fi
A2l =i - 1-42
(®ig) : (150-200°C)

1-0 783 FiI%

i#ﬁ_b-( : (750-850C)  #4m
; M2

L imiiemcccssccesss ssces s as s s e s e m— e

X 2-1 SCOPE21 : Ikttt =z —27 RfF 7 & 2 O

({144 : C.C.T in Japan, J-coal )



3 BRIZETS—VRAFORIELXMEBHERE

a— 7 AFEIMR LT D HAAROKRZIGHRICET 2P ML, KA 7 0LHF & [FEk
(CRAIGYBGIEEICHE U T (G0 E (BEEE, e, ERE)OHHEERED LN TR,
IO OB L 7= RN TH D, HHEOHERUZONTIEL, & 34 [TRTHER
AERERE O - EAEBEICED DN DOMELRE ., TOMBYEWEIZOWTHRA 75
& RIERIC SOX(K BB, #a M), NOX(BEEEHIM], i), HEER B LH]) O Pk FL it
EPNHE ST\ D, EEYE OB FEUE L FEFT BB SR IC BT 2B L 0 i S
NTW5, 7. BAROEIEETIT, FFEIICBIT 2 KRRIGEDEOPEHIE?Z < |
Fx OPEHE D Z W o, K OFEFTICTRERKTIZEH ST

JEEEIZ DWW TR, 1HYEE D RA 72 il T 3BT ek éhé%é%u:ﬁbf—%%m
B0k LD RIPE S EN A S D HIER H D, AARICBIT 23— RFICED D
REBEWEOPEHIEMEM & LT, £ 3-1 12 NOx HEHHENE, 3 3-2 (CHLEE DO HEH FL (s,
# 33 22— AFICED L R AR 2 T TR, MEOSA . FEMEEBLH
TIEAR < RIGHRR DR E & R 3-4 (R, (EAEBEMEIC LV BfIA e ShTnd

# 3-1 NOx HEH ALYt

it 5% Al HEHI T 2 85 m®N/) | On (%) | HEH L HE(E (ppm)
o — 7 RIF # v h—Hl 10 LIk 7 170
10 A
Z DA DRI 10 LIk 7 170
10 A

% 3-2 MEEEDOHEH FLHEE
(On=7 %vol)

it 5% —EHEHEYE  (mg/m®N) KR HEH L (mg/mPN)
a—7 AR 0.15 0.10

#* 3-3 a—7 RIFITBD D Mk BERS AE ha

it 5% DFESH FL

a— 7 RYF JFUEHLEREE ) 50 t/ H LA E

)L h IR KONy ha Xy ~JL ME75em LA b, E AT v b
(RO b D EBRL) DWNEFED 0.03m* LIk

T R OVER Rt JRENRE D ERGHIT) 75 KW DL R
XD b DR OEHAXD & DEFRL)




i JREIE D ERH J] 15 kW 2Lk
DL DL OEHAXDO L D %EFRL)

2 34 MBS AMIRR O - A AL UE
Jiti 5% DO FEFE %
a—7 A4F (DIERAEZEIL, BEMSERAGIE & 9~ 5 7y, SR EIZ T
— RROMEBHZRE T 20, I b &R
FONREAT HIEARE L TITH Z L,
(QZEH LIEEIL, A REICT7 — REgE L, X
U7 — R oAU 2 EEK A RET S
2y, XIT T E RS B R AH T DA E 2 E
LTITH 2 &,
Q)EKEEIT, MEES T N— RL, 7 4 L2 — X
CNERFULEOMRZH T DIEE ZRE L TT
2L,
S D HEFE (LB EERTRE LI WG DO BENICRKE S
Tn5HZ &
—Z DA E—
AR A YRT RNy | (GBS ANA—TEDRL TS Z L
= —Z DA IE—
(L EERTREL LI WG D BEMNICRE S
TR e OVEE It TnbHZk
—Z DOt IE—
i ()7 — REROEBEARE SN TWD Z &,
—Z DOt B IE—

ZOM, a— 7 ZFORKIHGEREE ORI 2% EPTlE, P OBEREO T AR
L IEDRN B B, K[ETiX CAAL1990 (Clean Air Act Amendments) TFE 3-5 27”7 T XL 972 A
WAVHBEZHE L T\,

# 35 a—7 RFEOH APIEGIE (CAA, USA, 1990)

AL - HR3E MACT LAER

R7 (V—27 %) 5 % 3%

EANFE (V—7F) 1% 1%
B (V—7F) 5% 4%

T N FE S I T 16sec/¥E A 16sec/HE A




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

A= AWFHED Y — 7 TANFEEE 72 5B RMEICE LT, EREIEEICLY 229
BIZOWTHHPBEETHFARENED b TWD, # 3-6 |2 3 WHOHRKHEELZ RT, »

THOWE GBS RRE L, ERWE O E, Y AE» b RET DIEEEHRIC L VR
Do

# 3-6 FEEWEOEMET FURIC T B B

(EAAT : ppm)
WE 4 A Hila B Hha; C Hfulsk
ToE'=T 1 1 2
i bk 0.02 0.02 0.06
[Ny %=n 10 10 30

AB. CL4NOMIX, B3k, C: T3, T35 g




4 aA—HY AR

4.1 BMEICHITEH2—U R

411 BE

PO a— 7 23R L@mFRICHH SN D, 7o, ERT AT —7 ZAFT A

(COG :Coke Oven Gas) & #r &, Fﬂ?l"]f“%\éé‘fé B A (BFG X B 4 A : Blast Furnace
Gas) CBEfGIFHE A (Sintering Gas) % & ILICHEHEOELE LTI TWD, £
DOMORAEMRE LT, 7 XY 5% %aﬁ?é&—w%hjﬁ~w\#vm~w\ﬁ//
—VEEGORIMMERH L, b ORSEITMbFRGE L TRIHEA TN

412 BFICETEH3—9RD&E

EFIZRNT, BEAICEEN LB 20 HT 72D, BBz BT o 0ERH Y |
FRDDERESND T —7 ANEICH & LTINS, 868k It 4T H7-012, SkE
£ 260 kglTkf L, 22— 27 R %K) 430kg # LB LT 5,

EFICB T D a—27 AOZKENIIRD 4 SIZH D,

O =X AL OETIOGIT S B R BVibRE (WSS DA & SOSHE D
)

B# A A (CO) i

gk~ DIMERAF

TSN ORI D e Ok

® 00 T

413 EBERE
=7 AREfFTRESME LT, mME, Rt 25~75mm, ZALE CROLPEICHE
NTNWLZENROOEND, £, AT —7 AOFRMEOEEREE L L RO M &
s,
O =—7 AFE (Drum Index) :
RZ LH8 (D) TEESND, 50mm A EORED —2 2 1kg & FF A (K
£ 1.5m, HiE 1.5m) (Z AZv, 15rpm T 10 /r[ME#ELEE . 16mm & LIci& - 7= E &%

AR 84% L TR LT D.I1=84 Wi Dl150 THET, BATERMKISK?2151 T

X 15mm FEEA AV ST D,
©@ =— 27 AiME (Reactivity of Coke)
@ HEEHE  (Micro Strength) :
H R Cidil@ % H.E.Blayden 52384 L7z Imm 22— 7 Zh1 L GHER & OFEZEC L D =
— 7 ADREELZRIE L TRD 5,



@ & FL=FE (Porosity of Coke) :

41.4

415

AARTERMK ISK2I5L I L VKD LTk HZ L LTS,
SR (%) = (1—ENTEEEZE) X100

R 90 %
JK 53 = 10%
<1%

a— 7 ZFTHRD DR S 22— 27 2% 1050°CLL FOFRBIRTH Y . 2 AT
KERDHCTIHAA L, F92000CREEEICmAI L Clifb &g, a2 —27 ZAmE 1T, BT KL LT
R KETER DN, FrxO—WxHHEG 2K 4-110FT,

F 41 a—7 ADNE

HH 18 =E A Ik HE A TH K
K57 (%) 2~5 0.1~0.3
K53 (%) 11.35 11.39
7 /7 (%) 0.50 0.41
SR (mm) 65 55
FryER(h » Z 1) 10 13
(—15mm%)
S ALEE (%) 49 48
83.5 85.5
DI° % (%)
15
12.9 17.9
DI 150 (%)
15
IR 1% 5 (9%6) 50 52

416 mESRZE

AARD =z — 7 Z ERBRIEI TR O ) BE S LTV 5,

O  ARAERE

K5y

T2« BART2HIH JIS M8812
a— 7 Z{bMEER © HAR T 2EHI JIS M8801 72 &

(M4 - CCUJ, #Ek#L7r CCT & #L)

HAR T 2E81k% JIS M8803, 8811, 8812 (4/K4y. 14y, WA KSY)

WE G TA T A =2k n A M ORREIELR L




a— 7 ARRERYE - E BT MRS JIS K151, [RIERFRERERE, 7% FiE R
EREEOSTILEREE, 278X ML U7 RE (a—27 ZAK4L
BEDOREESRENIE) . BOSE

@ a—72A0Hr TV U7 BARTER IS M8s11

42:—9xwﬂﬁ

BEBRAETRICBIT 2 a— 7 A OMEMITIX. K 4-1 K 4-2 O o— 7 ZAFGERE D
$Wum?LD\%ﬁﬁﬂmﬂEﬁﬁmﬁﬂ%iﬁfék@®Iﬁf%50
o— 7 ZMETFIELER LTRSS 4-3 IR T X O EEA L TR, REEE & Rk

FIILBAZY > R A FIRICEERDPBEERS STV 5, FEHRIT, RILE B O 7
LETEASHELZHAD CEASND, (MR ITR) EAZIUFRERIZ, iR 2 7T
T R O RRBES T rEhe B A 7 & 2R BE S E 728U X VK 1100~1350°CLa i &1, 12~20
REfH] 225 & T L Tz S, Z Oafe CTIRBHR R O E R £ 5 78 L, RILE TET
AR L CRBRED a— 27 A &0 %, HRSITERKE - DL, RALE REHOBE LY
[FUN S D, FEBED o ToRE T — 7 2%, fHBEIC XLV ACESFRICERY s, B
(2 a—7 A AIE kEfE (CDQ :Coke Dry Quenching) 23\ T, ZEHE N A2 X 0 kG H
ENd, BFEHAILB00CL LIz sz, BRAENKE <, BEI LREEHZEKSE IR
END, HWE, a—7 AFETHBRFAHIND, FAERT AT, REEHZEROMETH
HEN, a—nLF—)L - XRUBr - TUR=T « a—7 25 A7 ERb RN S b
B, BREFEICRIH S s,

B ( B2mm) Ba—oZ( #550mm)

X 4-1 $ESFAFE TIRRICBIT S a— 27 ZFOAESIT
(#2012 4 /E 1R FRETH I, FLELAE T, 2013)

11



BB - EENAGHA- _@E‘ﬁﬁfﬁ’\)

X 4-2 =2— 7 A MG RS AR D )

(14 : 72013, [RFH DEFGHE~DIEN] I AHAZEEF)

. — [RAHE(ER

v
e . 4 A
coa~) | miez/ 143 &iFn 2 +PRER

ﬁﬁ%?jl—+$ﬁ¥ﬁ | PR
€-ee [ L] ~1350°C
PRATED A 1=
(FEE~) EHa ¥
. HhEEh 2
T (BEREAN)

T
PR
h'A

FrEI-HA
(Fit & B )

X 4-3 =—7 ZIFOBEHEE (BF T A 2 BJR L35 5E60)

(M1 : TCRE,

4.3 O—Y RIFDEE

BUED 22— 7 2 O MIREY P RHE I, RO TICEBERH Y | £ O EEBITREE
FLRILELEDRAICRII SN DO TH D, BEIHT AL L OERITEAE TSN,
PRIEEE CIRBE . O EAVE TR SN T, BEEN D, a2 —2 AFiEa—2 R4FAT

2012. #handh 3 FEEEESERFIETT)

=miEh A
+F

12



Z (COG) DHZBRELETLHAUT L, EIFH A (BFG), = — 2 AT ADWNT I b
TE BN H 5,

HROWFOREIEE TIE, BB - ZROMHRTTIE, T AER, HFEEOES], BBEE O
W E TR B %, IR a—7 ZIFOZFNLOMKZ X 4-4 17T,

b

HAL AT (3 B
—é ;L_ i 1!.
AL = L
R LS
—— = o
o e T 1) o — B A
iz £ o {003
T A (BFG) 4
o 1
BRGH  xm  ERD

X 4-4 RERY 27— 7 ZIFOEFRALAERL

(4L - FEFS 1994, FILABEEBREX AL )

¥ 4-5 (2332w 8—2AK (Koppers) =t—7 A4FI%, HEA AEER U Xk B BRI,
PRBEEE LA Bh S S 2 5 T TR TR FIE 2 [ > TV D 72 EO RN B 5.,

4-6 |~ T4y b= (Otto) =— 77 XJFIE, AkDAy h—Ra—7 RIFEZ HARIZE
BOWTHBRLEMAXO LD TH D, RICED FICEATA(EWFE A AV, 22O Z>0OEE
BERT T, BEHMEICHMEENTN—F 2 FT 5008 MTH D,

HARDORERFTIZI T 2 OMOIF A TIE, FKD D OHEMTEAHM B I3 5k
RAYFCTIRD & 2 280 FRUFRREI N T WD,

> =L AF L (Carl Still) =
FrEekM X
BrHgks X
TA LTy b (Wilputte) =
DKH #7

YV V V V

13



oz -
|'>:__-I[ [ mesa I wenIr— BN mRRSA

4-5 =y =2 T —7 ZIFOREE

(HH : =2 — 2 X RFHEHP)

C )0

‘L

L_L

4-6 v b—=XN=a—7 At
(1 - B2, BFHER, 1974)



4.4 23— RPRHEE

T— 7 ZFIRFEHR ORI S LC, K 4-2 ISR T X ) ICh R, EAEE, #
RIS (AR A CMC : Coal Moisture Control) 2523k S5, HBALEETIIil kixiER
FOBMBUNAR A T, LR, W AWERLIERE (DA, Bl NHs, BEHEIR) 72 s
%o 4-7 12 AEACEERE (CDQ) . X 4-8 |2 CDQ #EE — /L F— RN D R K D
Bz g, 7o, CDQITFHETZRLF—RNKE <, BATIINEDO 7 VHEHEIZEBITD
FCRANEHE S v, PEOKE, HuEOREITIEA TGN & 5,

Z O, AT S LT, B RIS AR T RS, U AR R TR O —BEREOMm AT
RCREIEME LTAERISN D Z — L oRIEE (K 49 Z8) B"bD, 2. Thbofth
ICHAE TR R H & LT, ZEOFRIORE 2 U S 2 B Bhfil s Oz
HE, BRBERIESE) 2ENH D, FRICHIEBEIRICEA L T AADOK/MEETITMAICHIE L
72 %< OFFFERAE LT 5D, (B : 4% No.W02014030438A1 72 &)

i

e it
(]

. Fo-fims

ol A

4-7 HL A I

(14 BeAE L)
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o R

$119 8135t
BEIH1 0500

BHI=7RE
F200C

FI3AOH2BE
#ea0C

IxILF—ER/I T

FOobIAEE
#TTh
(8.28MPa,485C )

Fprii= A LA R
$#n30c

TAPEOAALEE
Feoc

4-8 CDQ 3&{E = R /L —[H]Y D R

(/14 : CCUY, Hgkstifr CDQ #£E7h)

==\
(H—Nr—X)

4-9 F — VIRIGRAE OB

(il = — % — L F5BY - BT (B2 R vol.52)

16



5 ##a— RFICH T HERERLYIO B IR R

51 a—Y RAFHADES - i#it

511 B®M

a— 27 AFH A (COG)D—HLEHE = — 7 ZFIRELE L THWHIR DA, ZOhIZE
JAFSCHT N OB - TEFEFSFIZEORREE L CHERA SN TWD, £, #TH AL
BHEICHIA SN DA T, BH - B - 7 =7 - SEREINE OB TR 2 B 7%
TRl SN %, COG [~ ot 2 DRFEHEF &K 511277,

RGP AU Ko T—E TRV, 33— 7 R T AT H/O, vol. ey
< BREMIBIEA BV, 3R 5-1 I = — 2 RIFH A DR OFF 2 m T, B ARAERIT AR 1
k2720 300~400m°, 77 A DARALFEENE T 4,780~5,000 keal/m® 128> %,

¥, ZOFFITIL NOX DARIREEICEIMRT 2 HON JEIE 150~200 ppm, NO JREEIE
FEVE(E 170ppm LU T OFHAME AN S A STV 5,

5-1 COG ¥l 7 1 & 2 D A5
(Hi#L - S #EEE#E 77, 2011)

# 5-1 M= — 27 2RI AAARL O

=% 7] COx%) O2 ) CnHme) CO (%) CHy %) Hy (%) 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 35
5 2.7 0.2 4.9 7.4 32.3 45.9 6.6

(M4 : H77Favol.44.3,1962, A5 /4 1E 5 vol.18.7,1960,
kFE L FF—2 X7 4 \V0l.35-1 2010 0L
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512 MRRiENE

T— 7 ZFH AIHAEAFEHS)E 4-Tgm™ N B4 L TEY, Bk e LTHEAT 2548121
JERTRIR KON SO DIAPR L 72 B 728, WRLEE 21T 5 LERH 5, Bihi 5T &
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