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Base materials industry are now facing several difficult issues, e.g., strong demand to reduce CO, emissions, and property-degradations and
price-fluctuations of the mineral and fuel resources. Our research group is mainly carrying out the studies to search for new process
principles for base metal/material productions aiming at efficient utilization of lower grade mineral and energy resources also considering
utilization of low-grade energies and recovery of waste energies. A number of unique ideas have been tried to apply such as high temperature

and pressure conditions, and optimum process combinations. In addition, we are studying innovative researches, such as the production

process of a new porous and fibrous metal, and development of unique self-healing ceramics applicable to extreme harsh environment.
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Fig.1 Methods of reducing CO: emission from ironmaking process.
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Fig.2 High temperature X-ray diffractometer with 2-dimensional detector.
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Fig.3 Change in reduction degree of iron oxide-graphite
composite with temperature.
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Fig.4 Schematic diagram for rapid carbonization process of
biomass utilizing waste energy.
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