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Aiming for a big cut in CO2 emissions with the COURSES0 project
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Furnaces and Continuous Casting Machines
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@® Equipment and operational technologies

At the end of 2008, there were 28 blast furnaces, 64 basic oxygen
furnaces and 344 electric arc furnaces in Japan, down by two, five and 88,
respectively, compared with 1998. In addition, the number of continuous
casting machines decreased by 12 over this 10-year period. Although the
number of blast furnaces decreased, seven ultra-large blast furnaces (volume
of more than 5,000m’) were constructed during this period and all remaining
blast furnaces smaller than 2,000m’ were shut down. This is the result of
investments to increase the scale of production facilities.

With regard to operational technologies, no significant changes in major
unit-production statistics for blast furnaces have occurred during the past five
years. For steelmaking, the secondary refining process production ratio for
basic oxygen furnaces and the ladle refining production ratio for electric arc
furnaces both remained above 90% as companies produced high-grade steel
to meet user needs. While using the world's most advanced facilities and
operational technologies, Japan's steel industry is also helping combat global
warming by recycling resources. This involves primarily the use of waste
plastics, scrap tires and other recycled materials at blast furnaces and coke
ovens.
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Note: Figures are shown only for operating blast furnaces.

Rates of Raw Material and Fuel Consumption by Blast Furnace Operations
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Raw material consumption
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@ Research and Development

The Japanese steel industry started working in fiscal 2008 on a national
project called COURSES0 (CO2 Ultimate Reduction in Steelmaking
Processes by Innovative Technology for Cool Earth 50). This New Energy
and Industrial Technology Development Organization (NEDO) project,
which has been commissioned to JISF, has the goal of achieving a significant
reduction in CO: emissions from steelmaking processes.

The steel industry is conducting research and development to create
technologies that can greatly cut CO: emissions produced from steelmaking
processes by 2050. One goal is a technology for using hydrogen from
reformed coke oven gas as an iron ore reduction agent that can partially
substitute for coke, thus reducing CO: emissions from blast furnaces.
Another goal is creating a technology to separate and collect CO: from blast
furnace gas.

B HAHMEBH RN U LREDELFEE - XM T—Y Recent Major Studies and R&D Projects at JISF

1994 - 2003 [ERSEERI—y AEASRT CRIHEI—2 REGSRT : Bs#i=SCOPE21) *|  SCOPE21(Super Coke Oven for Productivity and Environment Enhancement in the 21st Century)*
1998 - 2000 [REVBSR O BRIl /5 5 DIE#E L Standardization of anticorrosion test methods for surface-coated sheets
1998-2000 | [@BERANZR/ A T51 Y ABREAEBEORUTHEOREL) Tor it it Supr M SrosEATs gas I pipeED. oot fage-dameler pes
1999-2000 | [ERVORESARUEKTESOBE  #5 GEHFMUEZSY) | Goimen monemen gy . ate processing and recycing technlogies
1999 - 2000 [ T—2 Z A 2 SRR e R Sesc it Zs | L—\:“\{'a;ns:ferz\slzﬁrsznch?btlzcr:lerlgogical development for heat amplification
1999 - 2000 [ETSRAF v I DILGMAIES 257 LMRETERE] Review and study of a broad-based processing system for waste plastics
2000 - 2001 [88H RS 972 AW ZBLRADHEIR - BELICRY 257 Study on reduction and stabilization of CO2 using steel slag

2001 [LCAMIEmD S H ek RRADURICHIF DA I RILF—THICHEDDHEE] Study on social contribution of steel products for energy saving in terms of life cycle assessment
2002-2008 | [RAHRIATSAVRLBARERS BECHTHHECEDIEE) | Gy on ourommenisl motormacs manaton) 1 926 pipelines
2004 - 2007 [RSIFIRICHRDIAREEF] * Research and development on the use of slag*
2006 - 2008 FEHREEM I Z AWV CHEED A T LEEYR R Research and development on new strucural system buildings using innovative materials*
2008 - 201 Z'std)' SRR T O A EMRIR (COURSESO0) %Oéggyzastg)Reducﬁon in Steelmaking process by innovative technology for cool Earth 50

ECEIFRBEEADMBIEE Note: *Grant privided from the Ministry of Economy, Trade and Industry
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=TT EE O—2O XLt (ke/ #t#%~>) Coke rate (kg/pig-t) 382 378 379 371 370
Reducing agents rate PC Itk (ke/ ##% b>) Pulverized coal rate (kg/pig-t) 120 118 119 124 125
AZ Ut Slag rate (ke/ i85 b>)  (kg/pig-t) 288 291 289 285 285
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Major Unit-volume Statistics for Basic Oxygen Furnaces

BERGERIFIREREA
Major Unit-volume Statistics for Electric Arc Furnaces
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Physical adsorption technique (advanced-PSA)
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Chemical adsorption technique

Ex. CHs + H20— 3H2 + CO
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Basic oxygen furnace
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CO, storage and monitoring technology
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