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Improvements in the MIDREX" Direct Reduction Process
Yutaka Inada

The MIDREX Direct Reduction Process was developed during the 1960s. The process, consisting of shaft
furnace and stoichiometric gas reforming system, reduces iron ore into direct reduced iron with utilizing
natural gas. The first module was built in 1969. Since then 49 additional modules have been built and
achieved 670 share in this field. Over the yearsChumerous technical improvements have been made, in-
cluding larger shaft furnaces, hot briquetting, better catalysts, and greater heat recovery. KSL and
MIDREX are constantly developing this technology to improve economy-of-scale, to apply alternate fuels,
and to realize direct reduced iron hot charging, etc.
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Table 1 World MIDREX direct reduction plants

Plant Location Capacity] Mt/y| Modules|  Start-up
Georgetown Steel USA 0.40 1 71
Ispat HSW Germany 0.40 1 71
Sidbec-Doscd Ispat[l | Canada 0.40 1 ‘73
SIDERCA Argentina 0.40 1 '76
Sidbec-Doscd Ispat[2 | Canada 0.60 1 77
SIDOR | Venezuela 0.35 1 77
ACINDAR Argentina 0.60 1 ‘78

0 | Qatar Steel Co. Qatar 0.40 1 ‘78
SIDOR I Venezuela 1.29 3 ‘79
Caribian Ispat Ltd. Trinidardd Tabago 0.84 2 80/'82
Hadeed | Saudi Arabia 0.80 2 82/'83
OEMK Russia 1.67 4 |'83/'85/'86/'87
Amsteel Mills Malaysia 0.65 1 '84
Khouzestan Steel Co. | Iran 1.20 3 '85/'90/'92

O | ANSDK | Egypt 0.72 1 '86
LISCO | Libya 1.10 2 89/'90
Essar Steel 10 11 India 0.88 2 '90

0| opPCO Venezuela 1.00 1 '90
VEMPERCAR Venezuela 0.66 1 '90
Essar Steel 1l India 0.44 1 '92
Hadeed 11 Saudi Arabia 0.65 1 '92

0| NISCO Iran 3.20 5 '92/'93/'94
Ispat Industries India 1.00 1 '94

O | ANSDK 11 Egypt 0.80 1 ‘97
IMEXSA Mexico 1.20 1 ‘97
LISCO 11 Libya 0.65 1 '97
Corus Mobile USA 0.80 2 97/'98
American Iron Reduction | USA 1.20 1 '98

0| COMSIGUA Venezuela 1.00 1 '98
Ispat DR 3 Trinidardd Tabago 1.36 1 ‘99
Saldanha Steel South Africa 0.804 1 '99

0O | ANSDK 111 Egypt 0.80 1 '00

[J | Hambo Steel Korea 0.80 1 Not yet

Total 29.064 49

0 KSL Constructed
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Table 2 Typical characteristics of MIDREX iron

DRI HBI
Fe total” 900 940 900 940
Fe metallic 830 890 830 890
Metallization 9200 950 9200 950
Carbon 1.00 2.50 0.80 1.20
pU 0.0050 0.090 | 0.0050 0.090
st 0.0010 0.03C | 0.0010 0.0301
GangueD 2.806.00 2.806.00
Cu, Ni, Cr, Mo, Sn, Pb, and Zn trace trace
Bulk Density” O metric tons per cubic meter( 16019 24028
Apparent Density” [ metric tons per cubic meter() 34036 5.005.5
Ocean Transportation Care is required Safe

o Depend on the iron ore source
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Fig. 5 Example of furnace computer simulation
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