(H A& #® % £ #

Bl %

#5413 5 (2019)

UDC 669 . 162 : 622 . 7851 . 788

2000 D HAERIC H 1T 3 Sk s

Trend of Ironmaking Technology in Japan from 2000

O O
Seiji NOMURA

4 %
21 HEEDHKAD 20 FREIE, HRL NN THFEOKRZ LBHmIMEC & £ bIC, EROHMEEHNIZ
U <IBINL TERSBIRA (8%86A, FERbx) O P ES T2 Lo, & 5IC2EHR THBIREXICHMTH
INETOEDEHLL N DEER SN B L5IC4 V), BEFRAMTEFIBEOEL 2 RER L AL E VA B,
ZhICH L, HEEHMEFITIE, AP EFE T 2 REERICE T THRMRARE C ER(EICI) BH, #Hik
LR EYIWERVWTE 2o EIC 2000 FROBARERIC & T 2 BEEHMORIRE - ERMABEZBNL 1=

Abstract

The first two decades of the 21th century were turbulent for the steel industry. The reorganization
of steel industry across borders has progressed and the increased demand for steel products has
caused a rise in the price of raw materials such as iron ore and metallurgical coal. Furthermore,
more emphasis has been placed on global environmental protection and carbon dioxide emission
control than ever before. Ironmaking technology division in Japan has struggled to cope with these
changes both at home and abroad. This report describes the trend of the development and
commercial application of the ironmaking technology of Japan in the first two decades of the 21th

century.
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Price of iron ore and coking coal ($/t)
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Trend of pig iron production in the world and price of iron ore and coking coal
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Example of development and commercialization of blast furnace technology

Classification

Technology

Sensing and prediction

Tuyere camera (2015 Kimitsu)

High temperature thermocouple (2000 Kakogawa)
EMF (electromotive force) sensor (2004 Kimitsu)
3D-VENUS (3 Dimensional Visual Evaluation and Numerical analysis System of Blast Furnace Operation) (2008 Nagoya)
Tracking of burden materials by using RFID (Radio Frequency Identification) (2010 Kashima)

Observation of the inside of BF by cosmic-ray muon (2011 Nagoya, 2013 Kimitsu)

Application of DEM simulation to blow-in operation (2014 Kimitsu)

Continuous melted iron and slag temperature measurement (2013 Muroran)

Online estimation of cohesive zone shape (2016 Kurashiki)
Prediction method of gas channeling (2017, 2018 Kakogawa)

Low C/S sinter (2009 Kokura)

Burden materials All pellets operation (2002 Kobe)

High reactivity coke (2003 Muroran)

Utilization of large amount of small size sinter (2002 Fukuyama)

High MgO (dolomite) sinter (2003 Kashima)

Sinter produced by lime stone and coke breeze coating granulation (2005 Kurashiki)
CaCl, coating sinter for RDI improvement (2008 Kimitsu)

High DRI (Direct Reduced Iron) ratio operation (2001 Nagoya)
RCA (Reactive Coke Agglomerate) (2012, 2016 Oita)
High DI coke and high RI sinter (2003 Yawata)

Flat burden distribution (2000 Fukuyama)

Burden distribution Center coke charging (2006 Kakogawa)

Mixed coke charging, FCG (Flow Control Gate) dynamic charging (2005, 2008 Chiba)

Mixed nut coke charging (2007 Kakogawa, 2015 Keihin)
Supporting system for controlling burden distribution (2007 Kashima)
Application of DEM simulation to burden distribution control (2014 Kimitsu)

Tuyere injection High dispersive lance for PCI (2004 Fukuyama)

LD-slag injection (2015 Kobe)

Adjustment of unbalance of PCI (2017 Oita)

Flux added waste plastics injection (2005 Fukuyama)
NG (Natural Gas) injection (2006, 2013 Keihin)

Low VM (high CVL (Calorific Value in Lower part of BF)) coal for PCI (2004 Muroran)
Higher steam coal ratio in PCI (Kakogawa 2014)
High PCR at low blast temperature (2001, 2002 Fukuyama)

Convergent and divergent tuyere (2007, 2014 Kakogawa, 2013, 2014 Kobe)

High productivity (2.3) operation (2000 Mizushima)
High productivity (2.3) and low RAR (460) operation (2002 Kimitsu)

Productivity High productivity (2.3) and low CR (323) operation (2004 Kakogawa)

High productivity (2.56) operation (2013 Keihin)
Low productivity (1.2) operation (2009 Kokura)

Extension of BF campaign life (2005 Wakayama, 2018 Chiba)
Whole casting repair at main runner in hot condition (2000 Wakayama)
Wet type gunning to BF throat (2001 Wakayama)

Facilities Carbon block with high corrosion resistance (2003 Kimitsu)

Bosh cooling bar (2016 Kimitsu)

Long period shutdown for stave replacement (2005 Nagoya, 2005 Kakogawa, 2006 Kure, 2016 Muroran)
Design of new hot stove with mathematical model (2008 Kashima)

Relining and blow-in operation (2000 Nagoya, 2002 Kokura, 2002 Mizushima, 2004 Kimitsu, 2005 Oita, 2005 Keihin,

Relining 2005 Kashima, 2006 Fukuyama, 2007 Fukuyama, 2008 Kashima, 2009 Kobe, 2013 Fukuyama)

Additional tap hole (2009 Muroran)

Others Desiliconization in hot metal runner (2012 Kobe)
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Example of development and commercialization of iron ore sintering technology

Classification Technology
Capacity enhancement of HPS (Hybrid Pelletized Sinter) (2001 Fukuyama)
Lime stone and coke breeze coating granulation (2005 Kurashiki)
RF-MEBIOS (Return Fine Mosaic Embedding Iron Ore Sintering) (2009 Wakayama)
Granulation P type separate granulation process (2010 Wakayama)

APD (Anionic Polymer Dispersing agent) (2010 Yawata)

Semi-pellet process (with roller press and polymer dispersant) (2013 Yawata)
Double layer magnetite mini-pellet (2017 Kakogawa)

Micro-particles binder addition (2017 Wakayama)

Low SiO, sinter (2000 Fukuyama)

Low SiO, sint L2
OW S, Stter Dolomite sinter (2003 Wakayama)

Charging, feeder

Coke upper charging (2001 Kakogawa)
Double air segregation feeder (2001 Oita)

Capacity enhancement

Stand-support sintering (2002 Kimitsu, 2016 Nagoya)
Capacity enhancement of sintering machine (750 mm height) (2011 Oita)
Pallet width extension (2002 Chiba)

Environment and energy saving

Hydrocarbon gas injection (Super-SINTER) (2012 Keihin)
Improvement of waste gas recirculation system (2010 Kakogawa)
Two-stage combustion burner with high velocity (2018 Kurashiki)
Recovery system of cooler waste gas (2000 Kashima)

Circular hopper cooler (2016 Wakayama)
LCC (Lime Coating Coke) (2013, 2014 Oita)

Other

Paper sludge addition (2002 Kakogawa)
Visualization system of sintering machine (pallet wind leakage monitoring system etc.) (2011 Kimitsu)
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Example of development and commercialization of cokemaking technology

Classification Technology

SCOPE Pre-treatment (2008 Oita, 2013 Nagoya)

CMC (Coal Moisture Control) (2017 Keihin)

SCOPE type coke oven (2008 Oita 2013 Nagoya)

Construction of new battery (2006 Fukuyama, 2010 Wakayama, 2012 Kashima, 2017 Kashima)
Pad-up (2008 Muroran, 2012 Muroran, 2017 Chiba, 2017 Kurashiki)

Optimum design of coke oven heating-up burner (2018 Kimitsu)

Hot banking Hot banking operation (2013 Yawata, 2016 Nagoya)

Hot repair of the middle part of oven chamber (2001 Mizushima, 2010 Kashima)

Hot repair of the end part of oven chamber (2001 Mizushima, 2007 Kimitsu)

Coke oven chamber wall diagnosis and repair machine; DOC (Doctor of Coke Oven) (2002, 2006 Oita, 2009 Kimitsu)
Repair of damaged hole in the center of coke oven chamber wall using DOC (2014 Kimitsu)
Repair by CVD (2003 Fukuyama)

Ceramic welding machine (2005 Kakogawa, 2007 Kurashiki)

Repair equipment for upper end part of oven chamber (2007 Sakaide)

Welding machine on the oven top (V-CRM) (2013 Kakogawa)

Mobile chamber width measuring system (2001, 2002 Kakogawa)

Coke oven chamber observation device mounted on the pusher (2006 Kakogawa)

Coke oven chamber width measuring device mounted on the pusher (2008, 2009 Kakogawa)

Coal pre-treatment

Construction and pad-up

Repair of coke oven chamber

Observation of coke oven

chamber Coke oven chamber wall monitoring system (2011 Kakogawa)
3D measurement of coke oven chamber wall (2018 Sakaide)
Observation and repair equipment of combustion chamber (2001 Yawata)
Repair and observation of Observation equipment of regenerator (2009 Kashima)
combustion chamber Observation equipment of combustion chamber (2005 Kakogawa, 2013 Kurashiki)

Repair of combustion chamber (2013 Kakogawa)

Repair of waste gas duct (2008 Wakayama)

Repair of butterfly valves in waste gas duct (2008 Sakaide)

Dry main renewal (2001 Muroran, 2008 Nagoya, 2014 Kitakyushu, 2016 Chiba)
Profile determination of CDQ chamber with 3D laser scanner (2014 Kashima)
Improvement in automatic coke oven operation (2000 Oita)

Coke oven operation support system (2000 Chiba)

Operation and facilities Waste gas circulation combustion system (2002 Yawata)

DRG (Dilute Rich Gas) (2016 Yawata)

Sliding combustive device on top of the ascension pipe (2009 Wakayama)

Other repairs

Carbon deposition control by atomized water injection into oven free space (2001 Muroran)
Carbon deposition control Carbon removal lance (2008 Kashima)
Carbon control unit (Carbon Incineration Revolution) (2011 Nagoya, 2014 Oita, 2018 Kimitsu)

Cleaning equipment for charging hole (2003 Kashima)

Detector of gas leakage from coke oven doors (2006, 2007 Kakogawa)
Environment Coke oven door monitoring system (2010 Kakogawa)

Dust monitoring system by f-ray (2009 Sakaide)

New coke oven door sealing system (2013 Kakogawa)

Waste plastic recycling (2001 Nagoya, 2018 Wakayama)

R« li tc. . . .
eeyeiing, efe Genetic analysis of activated sludge (2009 Kakogawa)
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3.0
m/s

2 FEBRAD 11— MIB LA TFHEESHO PIV#ETEDEM I 2L—2 3>
Sinter particle discharging velocity field analysis by PIV and snapshots of sinter particle discharging behavior simulated by DEM
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Appearance of RCA and process flow of RCA production

1BF

2BF

3BF

4BF

5BF

1BF BF life used to be 5 — 10 years

| 30.9 (then 22.8) [
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Lives of the blast furnaces at Wakayama Works
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fine bin 1
Raw material bins ' :
v
Al - B
machine

8 MEBIOS EDEHE & RF-MEBIOS O 7O+ X 70—
Concept of MEBIOS and process flow of RF-MEBIOS
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Iron ore
Coke —> Main granulation line

etc.

Iron ore

N Sintering machine

Polymer dispersant Semi-pellet
Roller press OO + water Size: 1-10 mm
Moisture: 2%
Compressive strength: 10 kgf/cm?

Fluidized bed
dryer

Drum mixer

Hot waste gas

9 ERaEMRDENY (EINxL oy ) 8ERFEOTOEX 70—
Granulation process flow by using roller press and polymer dispersant

Pseudo-particle Fine particle Ultra-fine particle
(Binder)

10 WRIF/NT >4 —RINIC & BB EREEE{L
Cohesive layer structure of pseudo-particle

Particle size:-10pm > 60% Ironore
Concentration: 40%

Existing facility I—j —
! ; +Water

. . {  Micro-particle binder :

E-P Line(Using ultra fine ore) 1 :
m U | l i Vertical wet ball mill(TM)

>
D-D Line (Mine granulation) _— 5 e
. High-speed agitator anpellenzer
O g ==
, [ /]
r
> P Sinter machine

11 #EEX A -V I EFRAL SR 702070+ 70—
Granulation process flow by using vertical wet ball mill

Wa— 7 AERWEERTLHIET, BHa— 7 AOMENEE ¥ — G AR D 1990 FRUZBZE S N8l % < o
g L CIRBGEBER RIS X 0 BERS SR o e %2 X% BUBRFT A~ L 720 HEI DR 2 M 55 2 8 AS, BEw
bOTH 5, BHERIER /L v MIETESEORRMEIEAZ ORS¢

DLED X912, 2000 £ IR & O WEANY 2 v R T FEh S22, BASE - ERL SN 4 OB UEERATIC
BISE S N7zo BT, A% ¥ FEEBERE T m i 3 IV ERBIERENSTRRE o2l L THA Ry — g &
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Hydrating mixer

Post-mixing of LCC
CaO/coke :10%

Hydraulic mixer promotes the hydration
“| reaction of CaO (CaO+H,0 — Ca(OH),)
and reduces dust emission.

_____
ane
—
_____
-
et

N
] 1
1 ]
t 1
Coke !
1 1
[
’
Pelletizer } ,*
________________ -’y
’
]
1
Raw materials S
(Iron ore, coke, etc.) 15t mixer 2nd mixer

7 Post-mixing of LCC prevents
CaO coating layer from breaking.

Sintering machine

12 LCCoH7Ootx7Oo—
Process flow of LCC

THREDOE
5o

JFIEALS S, Befk A R 25 L Cw

4.2 RIBEXSHIM

C I TIE, BERSHEE NO, R &, BERSLan . (R
TEME) SIS & B AT U, (CO, 1) Hiffra & b
HF 5o

PEREHLELE TR BT A ERBE IS & LT, #HEH NO,
IR AT IO CEETH 5, NO, RiEHr & LCid, #HE
I NO, % BERE YL CIAR RIS & 0 B3 2 L K
LTWw57s, il L ZEENEHETH D L) RED
Hotzo TOMEERMEIT LML LT, NO, BEFETH
L¥a—7 ARYEL, BNy FNT, Ha—7 A5
B9 HBFETHAT B NO, Z K% 3 % 447 (LCC: Lime
Coating Coke) 2558 ST 4429, KREHTCIZ, 12
RS &I, Ba—r AL ERIKRE KNS S 7280
JX (Ca(OH),) % IR FRIZHEALL, B3 — 27 AZKIE % Ca(OH),
THEL/Ea— 7 A2 8EL, Bk 70 ZCHW 5,
Z OFATIE 2013 4FIZ HARBEATIEA S, NO, HE
w;E ISWIRIRT 5 & & B2, Bra— o AR &0 BER
B 1.1%23, 0.6t/d/m? D4 EZRN LR RDFER ST
Wb,

F72, RALKFE T ADBEERER X AR FERLS
TV, ZOFMTIE, BASEE 2 B8Ry N 18
HANOBRHTAZHIE LT, BNy FRB XY Rk
FHARMIRT B SHIZED, BERENY FNIZBWT,
R 2 b5 S ISR 1200 ~ 1400°C O P4 ]
MIER SN, RS 2 AT S0, M LR RITEC
BENLANTTLAT LI VERESELZE, BLD
Lum LT OBHIEIL AR S5 2 8 C, B ERIT
PEDBERESLBLEDSTTREE 2 5 T B FERETIE, HALKE
HAE L THRE A ADME S, BERETE IS RIF B %
L CHR 1A 1/3 OFEHCHT 7 AN 7 — F&2RRE L
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%o

5. -7 XFIMOREFE - EHILIKR

51 HREMISH S & CEEME il

FIFIZZ LWHATIE, #FUIEA U CThRIRTTE - 525
(CMC, DAPS) &7 (BBCP) %> a2 — 7 A FIFmi L+
i BA%E - FERLL, L% EEECh 2 IMphis kD%
BHEAZERLCE&L%, LT, S5%25HKEEMIG
ok (R R (Goklas i) mill - Al ) 2 7 ~OxbiG
NAE), 3= ZAEENR L, B emE, Ay
F—2HIEL, #Hrao—7 AEET O+ A (SCOPE21 : Super
Coke Oven for Productivity and Environment Enhancement
toward the 21st century) DFIFEAEHR 70 = 7 M CHHES
N7zo PFEWIZEIL 1994 4EI2 2% — B L, 2002 4E7>5 2003
EIHTTC, HARBSAERICEZE SN fay b T
v N CEERBRAER S N2,

Z D% SCOPE2l 7' H+t A1, 2008 412 H AR EL A 55
No.5 I — 27 AJF4s46 2013 F 2[R E No.s T — 7 AJF
(B 13)4 TEBLI N/ ThiEa— 2 ZAFHAERM I
BWTID20 FTHRHETREIEIFEF L2 5, SCOPE
200E, W L 72 ik % e g5 & TR g \ORRT i & O 1 V2 55
L7z, SHEMBMLE 21TV, #250COEmTI—2

== ——

13 ZHE SCOPE fFDO4MER
Overview of Nagoya No.5 SCOPE21 type coke oven battery
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Fine
coal

Raw coal

Fluidized
bed dryer

Pneumatic

preheater

Agglomerator

Hopper of high
temperature coal

14 SCOPE21 ®7’A+X7A—
Process flow of SCOPE21

Vertical cross-section

Horizontal cross-section

Cqoling device

X 15 RI{EZEEZH - #i8%E (DOC) 25 &HME
Overview of coking-chamber wall diagnosis and repair equipment and its schematic diagram

AIFIZHEAT DT HEATHS (H14), REMTIE, A
FEHRALBIAGTLERT T 5 350 ~400C F T ez S0t
WMIRS 5 2 X BUERMREIEH L TW5h, ZOWE
JFHIE, 2B X0 o T REAEERE TS X 284
MHEBZY, SEIERS (mobile B5) A¥EEM L 72808 C
BB, K7t AL, R AERMER LR LD K
MEIZE 50% TR TE B2 TR, Mika—2 AJF
VR C, L7 oAk b, EmIES CRIEOT K SE0
BIANF = 10~20 J5t/ 0 CO, HIRA R % 56 L <
Wb,

5.2 O— 7 RFERHFHLHEIM

HAD I — 7 ARV FENIBUR TH 40 42125 T
LTHEY, SCOPE2l ® L9 AHa— s Ak 7 1t 20
ALEATLC, RIEFOBBB BT O RT v T, f#&
HRIRZMEED SN L L LI, T— 7 ARG
MO - ERLL MR L TED N TV 5, BFmibic
&, FREEEG ORI REB L OEENZ NI L AETHEL
GBS LETHHD, ERDFALEOHEIL, L —
y—DBHBIE LT, TOFERICED TN THiEZ
FETHLDONETHo7z20 TNODIEE RS 5720,
B CREREEEICHBE 2 2T, W15 9 5% & (DOC : Doctor
of Coke Oven, [ 15)% OFFEAMED H1, 2003 4EIZHAR
PR Sr CTHEMBLA SN2,

DOC 137 D% HARMEL CIARFERLZ A S, HFETIE

SOIZERREILASHED, JFBE T IR A7z & $IHRERFL S Hl
BAREE 7> TWABN, £72, O— 7 AJFHFEEBIEE M (§ 20
5RO FIFREM N A S 3 — 7 A L AR 2 HEET 5
B b BIS SN T 5D, 512, T— 7 AIFREH#EEIC
AT S EE SN, 3 — 2 IR &
A THNCRITE L SREEASRR S AL, BARIC X 2 HEE i
B L OIFBERFLISE A 1 = X 2 SRHFERNC R S T
%) 53)0

ZOMENTIE, HHREORILEABRE S E LR E
i, JPREASTEGE, MRRERBISREL O S ESE LB
WESBATSEREEA S, T — 7 AIFEFLOEITE L b
VIR A R SR B IE A & R L T,

I — 7 ANFERSEI TR, JFBEDIBE IR ALASHEST LT
WLER -7 ZAFICBWTE, LA ICREE KT
TIRACEIFRERS 2 — R Y R GER DL RICHEYICEE T 5 2
EHEETH D, ARREAERETIE, P77 Ao 0,
b LIS, AR BEHIR 2R L L AR 2 3 > b
O—V§ 57— R HIEHZEE (B16) A SN TS5,
COHATTIE, BT AR CO, BEEE (O, W & ) #ET) A
WRBER) 7 71 — R IR OIREEI 2 5 L E 2, L AR
WIEE 2 X IZRHIE LT CO, L 1% &9 71— R B
HIFF AL T b, F72, BEFOFEMET — 2 ZIFIC
BT, AREAR S L F CORREAERL L RILEN
S AL OFRERZALDE SN, AR OIFREA 123
ROKREL, HWAENHFECEIFBEMORELL 2D L
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| [Amp. 1| | [Controller] |

. Electrid] .
- El

I

1

I

I

I

Lance hoisting order
i T 5 1 R S—

| [Carbon incineration lance] |

| [Sequencer] |

500

450

\
\

400

Pushing load [current] (A)

(0]
350
o *&/
300
€0, conc. Index (-)
K16 H—RUHIHMEBS LU H— KR EEHEHEH X G

CO, #Fs & A L BT ORIR

Carbon control unit and relationship between CO,
concentration in exhaust gas during carbon incineration
and pushing load

ARSI TN 5P,

1965 EFE B 0 HARZLEL /UIE No.4 I — 7 AJFI
JAERZ T — 27 ZIROBREET A D5 mﬁzmnﬁa: 7 A
WA (COG) DREH A (MG) 5 COG HBEIZEI ) b
5L, BBEE L NIREAEILREOEEIC L D IREARZEL
WZRRRED D - 724, COG D2 F A ik 1 (DRG : Dilute
Rich Gas) #3E A L, ZEmHE & fkft L T\ 5%,

|tk

6. VYA oI, B CO, HELERI

6.1 UH1 7L

I— 7 AFERIER L2 T 7 AT v 7L EEHM b # i
(&, 2000 FIC HARER YR - AETERILSIND, £D
BILCERLTnE, —KBEEROERUET T ATV T
DRFH) T A 7 VEITHARELT 300 Tt ZBR®, HT
PVF—, CO, HI, TEEREMEADEHIZEHIKL TW5,

F72, WEHRITO—RBOBEZEY L AMLE b > THEERD
W24 A b & LR % 729 O [AlERIF R A (RHF : Rotary Hearth
Furnace) {525 2000 412 H AR B FH: &[4 CTHERIL S
o B3k R4 g St FE0ERE8 ZETHERAY 100
JitDF A MLEL A TWO0 miFE s X OERIFE RN O
DRI (Direct Reduced Iron) & A L TR E LK, HLA
WEF—RREHIT TV D,
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6.2 CO,

H AR SRS E 1L
RIS 3=y Sl Ikt SIVE Sy U3 35 A BN GV AL/
RIERHBETO L5745 CO, HIIREFHIZIE R 5L, CO,
Hli A B9 5 720 O P RER 7 0 1 AFAT B S & e
FTHERTOY 7 BREGFE T 0 A OB
MHED SN T W5,

KFERICE T 0 & AR O BI%E” (COURSESO : CO,
Ultimate Reduction System by innovative technology for cool
Earth 50) Ti%, BFETREICBNT, T— 7 ABLERHISSA
THEID COGICHEENLKELHIRL, -7 AD—
AR LR T E T A 2R AT 2 BAgs L
T 10%0 CO, Hethz 45 & &b 12, CO, 7# - L%
EHT, CO,HRtEE b — 5 VTR 30%HIT S 5 BB
#HIELTWD (K17)9, 2008~ 2012 EFEIZE i S 7z
PETRASE (7 = — X 1 STEP1) DR %E %), 72—X
I STEP2 (2013 ~2017 4£JE) Tid, WA 12m® ORRE A
DR - BEEX AL, FERFNEREG LM ay ML
NV OB FEIRERDFE G Sz HARBEE FICEE S
B IA T, KRFEETICLD co, Hili & % Hifo
10% % THI T & 2 Z L 2 HEFEL, BFG 2*50 CO, srHEm
L& &b TEE30%D CO, HRHEHIIZ BEAT Oz,
2018 4EFEA 5137 = — A 1L STEPL 2SFtA S, 938
AT DK N O RO HERAHED 5TV B,

F7- “T7rua—r AEH e AEMEE TR, K
O A RS ERE L, R, Ik a—2
AR EIEBG A S 7 00— A EIREEE L
THW, $kERFEOTHERIEC & 2 TTH IR H % 1
LT HED ST WD, 2009~ 2012 FEFEIZHT T
ERisnz7Tay o7 b GFERIIRALD 720 DT
O AR 1B W, 30t/d DAy b TT 2
HMEFHEN, JFE AF— VT3 6BF (JFZHE 5153 m’) 12T
2013 4F12 S HREI O BR A M L, SR coa—27 Afl
HEOH 10%% 7203 — 7 AZEEXMZHZ LT, #IC
MK T 5 2 ED RSNz ZORREE T, 2017
EEPS SEMOFETTOY 27 MOVER S, JFE A

F— VRN 7 = T a— 7 A8 300t/d HARO /S Ty
NTT 2 NERDEDHINLT WA,

. NI TR A T AL F -2k

/:’\

6.3 #FiKiR

BRI AL 2 HE 4 OFEIE 7 0 ADRS, FERLD
M CTHEFEIHEA TV D9, FEogd R, 1970 F£RD
#7180 Ht A5 2017 4FE121EAY 8600 Jit (2L T b (5
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(O Technology development timetable

FY [ 2008 2013 2018 | 2023
Phase | -STEP1 D
Phase [ -STEP2 |

Phase II -STEP1

Phase II -STEP2

(DDevelopment of reduction technology for CO; emissions from blast furnaces (2)Development of CO capture technology

= - > m —
x o ~Chemical absorption method >
Iron ore . ¢ N {~ Coke production technology for ~ - e g: +Physical adsorption mengél2 g
; %g"’eff’”'” hydrogen reduction blast fumace ssseisaasane o g
| ’ 2 s
H = H
i E £ o]
el 3 : g g
s 2 5
R - B £ -
....... - ~ 0 Reboiler Beyond
idogen Figh-strength high-resistiity coke. | "°%% scope of
O c—— B e
| CO
it Production technology for reduction "°§§ lefachon eonnoned\nobgy
'l materials substituting for coke Ll CO2
"""" | capture technology y
) Steam
=g
’ Utiization technology for unused waste heal o

17 BRIEFRFE 7 0+ XE4fFIF (COURSES0) D#EE

Outline of the development of COURSESO (CO,
project
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b
AiREmITE LTHWLA 7o 2L LT, ekl
RHF IZMA T, BEAEMARNPO AT 7% rHEL Tz
“KIERT A EHELET 2 7O A TH D [Tmk3 7 H3E%
M, T AV, IAY YRR 50 J5t OFERE 1 54D
SNz FINEX BB I RAN—ATHLA =T, &8k
ﬁiT%7D%Z&LTﬁ%%#4%L#ofwéo
FHEORETIZ 150 J7 t/y (4300t/d) T, 2007 4F & V) i A
B L, 2008 SE DR ICH L 720kg/t (R 7 ) 7w b
510kg/t, BRYE 150kg/t, T—27 A 60kg/t) & 7> T\ b,

BICEAEEOEENRAT N OOH
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ENEEE 7 0 AR OVESMN R b EEZ BN D, R
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