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Materials and Processes to Meet the Issues on Natural Resources and Energy
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Issues having to do with the natural resources and energy of Japan and the rest of the world are dramatically changing,
owing to the economic growth of emerging countries and the recent development of new sources of energy such as shale
gas and renewable energy. The Kobe Steel Group, a unified business entity dealing in materials, machinery, plant
engineering, power generation, and so on, is developing advanced technologies to provide the materials and processes that
meet the requirements for natural resources and energy.

Oxide
Pellets

Waste Natural
Gas  (as

Reformer DRI

K1 MIDREX®Z7R€Z2MO70—-—h

Fig. 1 MIDREX® process flow sheet

X2 TN24ABETE AR
Fig. 2 TN24 type storage cask

M1, MIDREX*7 ot 20 70—%2kLTVwEd, 2D
MIDREX7 Bt A%, RAFAZEITHT ABE L TEREAZEITL
FITH, RIRTADPSRITHTATHACOEH,ZERT L2012, ¥ %
7 MEPSOWRTAPET A (b THRA) BEAHIATHET, B
IIIE, R (R 27 7% IZX DR, wHEhzby T
HAE, Ty Ty X )AL SN, RIRTRALRE, FH
ENTYEE (V74+—%) &ELNTET, V74— F2—TH
R SN2y FVBIEO RN RIZ LY, RETAPLE S, CO
EHMEONE T, B, EO6RBEVARAF Y Y ADOIEKE B
LT, MIDREX7 Bt ZD@ILH ZADEHALE LT, AT AR
COG (a—27 AFAR) OFHEEDTEY, FOREHERL20144F
A ¥ FTHEFPETT,

Fig.1 shows the MIDREX® Process flow. Natural gas is used to reduce
iron ore in this MIDREX Process, and the top gas from the shaft furnace
is reused to produce CO and H, from natural gas. The top gas, after
having the dust removed and being cooled down by the top gas scrubber,
is mixed with natural gas, where it is then pressured by a compressor
and heated and fed into the reformer. Using Ni catalysts in reformer
tubes, the mixed gas is then reformed to produce CO and H,. With the
diversity of the MIDREX Process for reformed gas, the use of coal
gasification and coke oven gas is being promoted and will expand
business opportunities for this process, with the first plant starting up in
India in 2014.
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Fig.2 shows the storage cask that holds spent fuels in the Fukushima
No.1 Nuclear Power Plant of the Tokyo Electric Power Company. This
storage cask is the first type used in Japan, 9 casks having been
fabricated by KSL and delivered to the Fukushima No.1 Nuclear Power
Plant in 1995. The storage of spent fuels has been safely continued
over a period of about 20 years using these 9 storage casks. An
additional 11 casks that were ordered in 2009 were fabricated and
delivered in 2013.
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The cover photo at the lower right shows the latest MIDREX® process plant. The plant was built in Bahrain, in the Middle
East, by Kobe Steel and its subsidiary company MIDREX Technologies; it started up in 2013. This plant uses natural gas
to produce DRI (direct-reduced iron) from iron ore pellets. The DRI is transferred to the melt shop at a high temperature and
utilized as the iron source for steelmaking. The cover photo at the upper left shows the storage cask that holds the spent
nuclear fuels and is one of our major nuclear-energy-related products.
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Kobe Steel USA Inc.
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535 Madison Avenue, 5th Floor, New York, NY 10022,
US.A.
Tel : +1-212-751-9400/Fax : +1-212-355-5564

Kobe Steel USA Inc.

CkEf# 27 bus b

19575 Victor Parkway, Suite 250,
Livonia, MI 48152, US.A.
Tel : +1-734-462-7757/Fax : +1-734-462-7758

Kobe Steel Asia Pte. Ltd.
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72 Anson Road, #11-01A, Anson House,
Singapore 079911, Republic of Singapore
Tel : +65-6221-6177/Fax : +65-6225-6631

. Ltd.

Room 1604, Mass Mutual Tower,
38 Gloucester Road, Wanchai, Hong Kong
Tel : +852-2865-0040/Fax : +852-2520-6347

10th F1, Sathorn Thani Tower I, 92/23 North Sathorn
Road., Khwaeng Silom, Khet Bangrak Bangkok, 10500,
KINGDOM OF THAILAND

Tel : +66-2636-8971/Fax : +66-2636-8675
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KOBE STEEL,LTD.

KOBE HEAD : 24, Wakinohama-Kaigandori 2-chome, Chuo-ku,
OFFICE  Kobe, HYOGO 651-8585, JAPAN
Tel : +81-78-261-5111/Fax : +81-78-261-4123

TOKYO HEAD : 9-12, Kitashinagawa 5-chome, Shinagawa-ku,
OFFICE  Tokyo 141-8688, JAPAN
Tel : +81-3-5739-6000/Fax : +81-3-5739-6903
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http://www.kobelco.co.jp/technology-review/index.htm



