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THE STEEL INDUSTRY OF JAPAN 2017
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Moving forward with responsible iron-making processes to permanently slash CO2 emissions
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@ SIFIFASTERIERL Blast Furnaces by Volume

B Equipment and Technology

A comparison of operating blast furnaces by capacity in Japan’s steel
industry with ten years earlier shows that the number of super-large blast
furnaces with volumes exceeding 5,000m’ increased by seven. However,
blast furnaces with volumes less than 2,000m* were phased out by 2006,
suggesting that capital investment was channeled into building larger
furnaces in order to raise production efficiency.

With regard to operational technologies, no significant changes in major
unit-production statistics for blast furnaces have occurred during the past five
years, although there have been small fluctuations.

Moreover, from the steel production standpoint, the efficiency of secondary
refining at basic oxygen furnaces and ladle refining at electric furnaces have
both stayed above the 90% level.

Japan’s steel industry is using its world-leading equipment and operating
technologies to supply higher-grade steel to meet its customers’ needs.
Steelmakers are also using technologies for the use of scrap plastics, scrap
tires and other recycled materials in blast furnaces, coke ovens and other
facilities. This recycling also contributes to the effective use of resources and
helps fight global warming.

(Bifi:#) [facilities]

IFAZEFE Blast furnace unit volume 2005 2011 2012 2013 2014 2015
5,000m L E 5,000 or more 7 13 13 13 15 14
| a000mE~5000mEE 40000 49990 | wo| e | 7 | 7 | 6 | 6 |
| 2000mE~a000mEE 2000m 039990 | ¢ o | o | 7 | 7 | 7 | 7
| 2000mE® Under2000m | 1+ o | o | o | o | o |
&Et Total 28 28 27 27 28 27

HATEASKIRERE E BYEICREIEE  Source: The Japan Iron and Steel Federation Note: Figures are shown only for operating blast furnaces.

@ ELSFIRERENM  Major Unit-volume Statistics for Blast Furnace

1HH Theme 2011 2012 2013 2014 2015
H#EEE Pig iron output rate (k>/m-B) (t/m-day) 1.90 1.90 1.94 1.94 1.86
JERESLE (kg/$kskh> ) Sintered ore (kg/pig-t) 1,188 1,172 1,152 1,154 1,160
B el consumption b e peles(emey | 119 | 12e | 1as | a7 | vs2
SR (kg/$kskh>) Iron ore (kg/pig-t) 305 317 332 317 301
siiatk Ore rate (kg/$kskh>) (kg/pig-t) 1,612 1,615 1,618 1,618 1,613
ZZ%tt Slag rate (kg/$kskb>) (keg/pig-t) 295 294 295 294 291
HFr:AA$k$EEEE  Source: The Japan Iron and Steel Federation
@ FFERIFIRZEIRENI  Major Unit-volume Statistics for Basic Oxygen Furnaces
15H Theme 2011 2012 2013 2014 2015
SUSE1 BN O RIRAERER (t/h)  Acceptable ingot production per hour of steel production (tons/hour) 4711 504.2 503.2 499.2 490.3
mmsm %) Productonyied %) | 917 | 916 | ota | 915 | 916 |
| SWMEEELE (%) Continuous casting billet production ratio (%) | 989 | 992 | 992 | 992 | 992 |
| CRMSMMBSEERE (%)  Secondary refining process production ratio (%) | 945 | 952 | o941 | 945 | 948 |
HFr:AA$kEEEE  Source: The Japan Iron and Steel Federation
@ FHERIFIRERSEN  Major Unit-volume Statistics for Electric Furnaces
15H Theme 2011 2012 2013 2014 2015
SUSE1 BN ORIRAERER (t/h)  Acceptable ingot production per hour of steel production (tons/hour) 62.9 63.6 60.7 57.8 61.0
mms® %) Productonyied %) | 903 | 906 | 93 | 87 | 90 |
| WEBEMMAAELE (%) Ordinary steel continuous casting billet production ratio (%) | 957 | 967 | 962 | 948 | 958 |
| fFSMBSAERE (%)  Laderefining productionratio %) | 954 | 955 | 956 | 946 | 958 |

HFr:AA$kEEEE  Source: The Japan Iron and Steel Federation
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Bl Research and Development

Japanese blast furnace steelmakers started working in fiscal 2008 on a
national project called COURSES0 (CO:, Ultimate Reduction in Steelmak-
ing Processes by Innovative Technology for Cool Earth 50). The purpose of
this project is to develop technologies that can greatly decrease CO>
emissions produced from steelmaking processes. The goal is to decrease total
CO2 emissions by 30% through reduction of iron ore by hydrogen from blast
furnaces and separating and recovering CO: from blast furnace gas.

In fiscal 2017, for the development of technologies to reduce CO2 emissions
from blast furnace, there will be tests using experimental blast furnace to
determine the best operating conditions for emission reductions. Objectives
of the tests include confirming the effectiveness of emission-reducing
technologies and evaluating air input and other blast furnace operations. For
the depelopment of technologies to capture-separate and recover-CO: from
blast furnace gas, one goal is devising technologies for lowering the separa-
tion and recovery cost to ¥2,000 per ton of CO:. One activity is assessing the
performance of a modified high-efficiency heat exchanger. Another activity
is the development of new chemical absorbents that can lower the intensity
of heat generated during CO: separation and recovery.

@ BARKIIHESEHEEUCRIEDEILTHE - tHZBIFRT— Recent Major Studies and R&D Projects at JISF

EREE FY A& -FiET—~ Subjects of studies and R&D projects

1994 - 2003 | ARSEEHEI—7 RELERI (KA RELERIT Bs#=SCOPE21)* SCOPE21(Super Coke Qven for Productivity and Environment Enhancement in the 21st Century)

1998 - 2000 | FELIFAROM M HERETM A EDIZHE(L Standardization of anticorrosion test methods for surface-coated sheets

1998 - 2000 | BEERRAR/ 751> AEREAEMEOHMTHEAOREL  prndadzaton of daractersto evaluation methods for high-sirength large-diameter pipe

1999 - 2000 | EENOEEBER{AVBRAELEOWE R (SR FHWER5Y) loies and review of sophisticated waste processing and recycling technologie

1999 - 2000 5 AR R FEEF R A R S AR ﬁgi\éagngggergigﬁrcé‘gn%?bﬁgcﬁggtlogical development for heat amplification

1999 - 2000 BT IZF v DIREEIIIES 27 gt E Review and study of a broad-based processing system for waste plastics

2000 - 2001 HWMRZT AW =B bR FE ORI - BIELICE T 2RE Study on reduction and stabilization of CO2 using steel slag

2001 LCARIRE S oA - $4AELE DU BRI HIIBEAIRINF—FEICERDAEHZE  Study on social contribution of steel products for energy saving in terms of life cycle assessmen

2002 - 2003 | RAHR T 51 B ERLHRE RECHTSLEFMFEOSED) o0, o e development of safety standards for natural gas pipelines

2004 - 2007 2SR RICRBA R R Research and development on the use of slag*

2006 - 2008 FHIEEM ARV IIEE D X T LR EY IR R R Research and development on new structural system buildings using innovative materials*
2008 - 2017 {ie) | B SIS% 7 0w X% (COURSES0) &%UUFQEE?& Reduction in Steelmaking process by innovative technology for cool Earth 50

A EEREOWMBEE

@ COURSES0#EZE

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