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Moving forward with responsible iron-making processes to permanently slash CO, emissions.
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B Equipment and Technology

A comparison of the production equipment and operating technology of
Japan’s steel industry in 2013 with that ten years earlier shows that as of the
end of 2013 there were 28 blast furnaces, a decline of two, 64 basic oxygen
furnaces, an increase of two, 342 electric furnaces, a drop of 12, and 132
continuous casting machines, a decrease of one.

A closer look at production capacity shows that the number of super-large
blast furnaces with volume exceeding 5,000m? increased by eight. On the
contrary, all blast furnaces with volumes less than 2,000m* were phased out
by 2006, suggesting that capital investment was channeled into larger
furnaces in order to raise production efficiency.

From the technology standpoint, although the pig iron output rate plunged
from 2.00 level, it has been recovering since 2010. From the production
technology standpoint, the efficiency of secondary refining at basic oxygen
furnaces and external refining at electric furnaces have both stayed above the
90% level.

Japan, backed by its world-leading equipment and operating technology, is
producing high-grade steel to meet its customers’ needs while contributing to
the prevention of global warming by recycling waste plastic, waste tires and
other industrial waste.
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¢ Eﬁaﬂi’};ﬂ:ﬁ%fgﬁnuous Casting Machineries (Hr5) [facilities] @ SIFFASTERIESL Blast Furnaces by Volume (HA2) [facilities]
4 EEE%frm Production equipment 2003 2013 YRR 4& Blast furnace unit volume 2003 2013

=Yl Blast furnaces 30 28 5,000mLLE 5,000 or more 5 13
mF Basic oxygen fumaces | 62 | 64 | | 4,000mLlk~5000m%# 4.000m to 4999 | 13 | 7
| ®5F  Electicfunaces | 354 | 342 | | 2,000mkLE~4,000m# 2000m 103999 | 0 | 7
| S#EEE®  Continuous casting machineries | 133 | - 132 | | 2ocomk# | Under2000mt | - o o
HAT R EEES A&t Total 29 27

Source: Ministry of Economy, Trade and Industry
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Source: The Japan Iron and Steel Federation
Note: Figures are shown only for operating blast furnaces.

Rates of Raw Material and Fuel Consumption by Blast Furnace Operations

188 Theme 09 10 11 12 2013
H§EEE Pig iron output rate (b>/m-B) (t/m-day) 1.73 1.95 1.90 1.90 1.94
HRESL (kg/8E8%R>) Sintered ore (kg/pig-t) 1,194 1,180 1,188 1,172 1,152
EHNRE TR ) Petes kot T T s T i T i1 T e T rma
Raw material consumption | Lok Ge/diakhe) Pellets hg/pig) ] 105 | 21 | me 126 | . 134
SR (ke/$E8%R) Iron ore (kg/pig-t) 317 314 305 317 332
$hALE Ore rate (kg/#kskh>) (ke/pig-t) 1,616 1,616 1,612 1,615 1,618
BT | I772M Ge/inhs) Cokerate ke/piet) | 897 1 s 888 | . 842 | . 343
Reducing agents rate PCItt  (ke/$kskh>) Pulverized coal rate (kg/pig-t) 107 134 151 163 169
ZZ%tk Slag rate (kg/$kskb>) (ke/pig-t) 295 295 295 294 295

HFr:AA$EEEE  Source: The Japan Iron and Steel Federation

@ EERIFIRSEEEI @ EHETIFIREREN
Major Unit-volume Statistics for Basic Oxygen Furnaces Major Unit-volume Statistics for Electric Furnaces
18H Theme 2013 15H Theme 2013
s mpoaAsER U ISR R 1o o loos o | semmmoRnzER 1) ASTHESSE AR | cor
Rigs9g (%) Production yield (%) 91.4 Rigs9g (%) Production yield (%) 90.3
A S OBERML (o) JOme O osn adper oossisbe | oo g | ko ummmARIGE (o Accepiable seel podictioner |44
| mesempstbg oy Continuous casting. | g0 o| | s \E A EsLam LU AL 22 | 2 o Ordinary steel continuous . | ga o
ESEENAELE 0 bilet poduction o 06) | 9.2 | WEBEAAALELE (6)  casting billst production ratio (%) | 962
SRMRIBEEIE (%) peoonday reinng o (6 94.1 FRONKE SRR RE LR (%) Ladle refining production ratio (%)| 95.6
HABA$kEEEE  Source: The Japan Iron and Steel Federation HABEASEERE  Source: The Japan Iron and Steel Federation
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B Research and Development

Japanese blast furnace steelmakers started working in fiscal 2008 on a
national project called COURSES0 (CO,, Ultimate Reduction in Steelmaking
Processes by Innovative Technology for Cool Earth 50).

The purpose of this project is to develop technologies that can greatly cut
CO,; emissions produced from steelmaking processes. The goal is to cut total
CO, emissions by 30% by using hydrogen as an iron ore reduction agent in
blast furnaces and separating and collecting CO, from blast furnace gas.

In fiscal 2015, work will continue on technologies to reduce blast furnace
CO, emissions. This includes studies at the laboratory level of technologies
that can maximize the benefits of hydrogen reduction. The next step is the
creation of a proposal for a plan for demonstration tests concerning the
practicality and effectiveness of these technologies. In addition, major
activities include completion of the construction of a 10m* trial blast furnace.
For the separation and collection of CO,, the central theme is to make more
advances involving processes. For example, one goal is devising technologies
for lowering the collection and separation cost to ¥2,000 per ton of CO, with
measures that include lowering the regeneration temperature and the amount
of energy needed for recovery and separation.

@ BAIMEREHLEELUREDEFRAE - THFMAFET—~ Recent Major Studies and R&D Projects at JISF

EHBEE FY SHE-MET—~ Subjects of studies and R&D projects

1994 - 2003 | ARSE&EHEI—7 ZELERM (R EHAD—7 ZELERIT BsFi=SCOPE21)* SCOPE21(Super Coke Oven for Productivity and Environment Enhancement in the 21st Century)*

1998 - 2000 | FELIFAROM B HERTTM A EDIZHE L Standardization of anticorrosion test methods for surface-coated sheets

1998 - 2000 | BEERRAR/ 751> ASREAEMEOHMTHEAOME  pandadzaton of dharacterisic evaluation methods for high-sirength large-diameter pipes

1999 - 2000 | EENOBEBAFILABHAELEOBE- B (B FHUERSY) Fiudies and review of sophisticated waste processing and recycling technologies

1999 - 2000 O RIS R GEEF R H R T R R SR 72 ﬁgi\r/]agngglgergieéﬂrggn%r? btlgcrr;ggtlogical development for heat amplification

1999 - 2000 | FETFRF v U DIABAINIES X T LIEETHRE Review and study of a broad-based processing system for waste plastics

2000 - 2001 R ST ERAW 2B bR FR DB - BELICRE T 25RE Study on reduction and stabilization of CO2 using steel slag

2001 LCABIRR EDo A -k B RN RICHEITREIRNF—EBICHRHSEHZE  Study on social contribution of steel products for energy saving in terms of life cycle assessment

2002-2003 | RAHAMT A REAEBHEE REICHTILEFMEDIAL) g, O e, developmont of safety Standards for natural gas pipelines

2004 - 2007 ZZ7F IR DR Research and development on the use of slag*

2006 - 2008 | FE#FHHEEMEIEROHEED X T LEEMMRER" Research and development on new structural system buildings using innovative materials*
2008 - 2017 &% | EmiEsERIRIRSH 7 O+ X HHTEISE (COURSESO0) (CC%UUF{EE?& Reduction in Steelmaking process by innovative technology for cool Earth 50
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AU XFHZX COG

Note: *Grant privided from the Ministry of Economy, Trade and Industry
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