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Base materials industry are now facing several difficult issues, e.g., increasing 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 so far 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 metals, and development of unique self-healing ceramics applicable to extreme conditions.
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Fig.1 Methods of reducing CO, emission from ironmaking process.
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Fig.2 3D image of CCP obtained by the X-ray CT.
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Fig.3 SEM images of iron whisker held at 900°C for 1h. Bulk density
are 0.59 and 1.5 g/cm’ respectively.
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Several research papers and conference proceedings, e.g., [C. Funada et al., ISIJ Int. 56
(2016) 233-238] and [D. Maruoka et al., Tetsu-to-Hagane, 102 (2016), 70-75] have been
published. ISIJ International and Tetsu-to-Hagane are a top-journal in the research
field of iron and steel, especially ironmaking process. Further, the students of the
laboratory have presented over ten papers in oral and poster sessions of conferences,
e.g., the meetings of the Iron and Steel Institute of Japan (Tokyo) and the Japan Institute
of Metals (Osaka). On the other hand, we have organized annual workshop on the
resources and processes for ironmaking and more than 30 researchers and engineers
attended it held on 25-26th Jan. 2016. The laboratory also forward collaborative
researches, such as the national project of “COURSE 50” and individual projects with

several steel and relating companies.
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Fig.4 SEM images of samples (a) before and (b) after heat treatment
with Na,SO, molten salt at 1000°C for 48h in air
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