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Furnaces and Continuous Casting Machines

(Bf:E) [facilities]

Moving forward with environmentally responsible ironmaking processes to make a big cut in CO2 emissions

Bl Equipment and operational technologies

At the end of 2009, there were 28 blast furnaces, 64 basic oxygen furnaces
and 344 electric arc furnaces in Japan. Compared with 1999, there were
decreases of 11 and 81 in the numbers of blast furnaces and electric arc
furnaces, respectively, and no change in the number of basic oxygen
furnaces. The number of continuous casting machines decreased by 12 over
this 10-year period. Since 1999, eight ultra-large blast furnaces (volume of
more than 5,000) have been constructed and all remaining blast furnaces
smaller than 2,000 were shut down. These changes demonstrate how
steelmakers are making investments to increase the scale of production
facilities in order to improve productivity.

With regard to operational technologies, there were no significant changes
in the raw material consumption rates for blast furnaces until 2008. But the
steep drop in crude steel production caused a number of changes in 2009
statistics. Notably, the pig iron output rate fell below 2.00 for the first time in
seven years. For steelmaking, the secondary refining process production ratio
for basic oxygen furnaces and ladle refining production ratio for electric arc
furnaces both remained above 90%. This is the result of the production of
high-grade steel to meet user needs. In addition to having the world’s most
advanced production facilities and operational technologies, Japan’s steel
industry combats global warming by recycling waste plastics, scrap tires and
other materials.
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Rates of Raw Material and Fuel Consumption by Blast Furnace Operations
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B 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 the JISF, has the goal of achieving a
significant reduction in CO2 emissions from steelmaking processes.

The steel industry is conducting research and development to create
technologies that can greatly cut CO2 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 be used as a
partial substitute for coke, thus reducing CO2 emissions from blast furnaces.
Another goal is creating a technology to utilize unused heat released by steel
mills to separate and collect CO2 from blast furnace gas.

A trial COz2 separation and collection facility with a daily capacity of 30
tons of CO2 was constructed in fiscal 2009 for evaluation by the Council for
Science and Technology Policy. Currently, R&D activities are under way to
prepare for tests to increase the scale of this facility.
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1994 - 2003 [BREEEHEI—7 ZEERIT (R 01— 8LER  B#=SCOPE21)*] SCOPE21(Super Coke Oven for Productivity and Environment Enhancement in the 21st Century)*
1998 - 2000 | [REALBEAR DM A FERETME A EDIREEL ] Standardization of anticorrosion test methods for surface-coated sheets
1998 - 2000 | [BEERAAZ 771 AEREARBEOHEFMEAOREE]  Pandadzaton of characteristio evaluation methods for high-strength large-diameter pipes
1999 - 2000 [EEMOSERE B LIV EE0RE B RS FHNEZSY) | (Shtgtd;%gtgpgrgﬂi\r/é%\{vmtgn?()s?gés)ticated waste processing and recycling technologies
1999 - 2000 e T — ﬁgi\é%ngglgerg?/%%rggn%? btleecpggtlogical development for heat amplification
1999 - 2000 [BETIXF 7 DILBHNIES X7 LRETRE Review and study of a broad-based processing system for waste plastics
2000 - 2001 [BAZZ T &AW - BLRFOHIR - EEbCBT35HE] Study on reduction and stabilization of CO2 using steel slag
2001 [LCARIR DA - Sk RDHMRIC BB B I XN —FRICERHZRE] Study on social contribution of steel products for energy saving in terms of life cycle assessment
2002-2003 | [RIHR/MT 71 R BB R AT BRI DB | R O I o oty o dard for natural gas pipelines
2004 - 2007 [ZS55FBICIRBHZeR %] Research and development on the use of slag*
2006 - 2008 | FEFHAEEMFIERAVIIEED X7 LR EMMEER R Research and development on new strucural system buildings using innovative materials*
2008 - 2012 (IF5) | BEEFAFA 88 7' 0 A i 5 (COURSES0) ((E%UUF{grEg%a) Reduction in Steelmaking process by innovative technology for cool Earth 50
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Note: *Grant privided from the Ministry of Economy, Trade and Industry
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