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MIDREX" Process: Bridge to Ultra-low CO, Ironmaking
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Abstract

Midrex Technologies Inc. - a wholly owned subsidiary of Kobe Steel since 1983 - has been the market leader
in direct reduction of iron for nearly 45 years. This success is based on a simple and efficient process, years of
continuous innovations and improvements, the excellence of plant operators, and the support from Kobe Steel.
With the emphasis on reducing greenhouse gas emissions following the ratification of the Paris Agreement,
direct reduction is the only commercially-proven process that can achieve significant reduction in CO, emissions
for the iron and steel industry today, using natural gas or liquified natural gas (LNG). The MIDREX H, ™ is
an evolution of the MIDREX" Process that can produce iron with almost no CO, emissions; but it requires
amounts of hydrogen that are not currently available from renewable sources today. This article describes the
MIDREX"™ Process and significant improvements made over the last 50 years and offers a vision of ultra-low
carbon ironmaking that can be realized in the hydrogen economy.
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Reduction (removal of oxygen from iron ore)
1. Fe,0, + 3H,— 2Fe + 3H,0 (endothermic)
2. Fe,0, + 3C0—> 2Fe + 3C0, (exothermic)

Carburization (addition of carbon to iron)
3.3Fe+C0+H, — Fe,C+H,0
4.3Fe+CH, —»FeC+2H,
5.3Fe+2(0 —>Fe,C+CO,

Reforming (conversion of CH, to COand H,)
6. CH, +CO, —» 2C0 +2H,
7. CH,+H,0 —» CO+3H,
6 IFLy 2 A7t ADTEERLFRIE
Fig.6 Major chemical reactions in MIDREX Process
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