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Our research group is working on establishing science and technology for the social implementation of new energy conversion technologies, such as
high-efficiency power generation, hydrogen production, and carbon dioxide decomposition with renewable energy, which are key to the realization of
carbon neutrality. Particular attention is paid to solid oxide fuel cells (SOFCs) and solid oxide electrolysis cells (SOECs). Technologies have been
developed to improve their performance and reliability through collaborations with companies as well as research groups inside and outside the
university. The physicochemical and mechanical properties of solid-state ionic materials, which form the basis of these technologies, are elucidated from
the standpoints of thermodynamics, solid-state chemistry, and electrochemistry, with the aim of discovering new functions and improving performance.
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conductivity, using specific ions as carriers. Solid-state ionics, which

batteries. Our research focuses on materials used in fuel cells and
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Three dimensional cell Two-dimensional comb-shaped model cell

Fig. 1 Schematic of the two-dimensional comb-shaped model cells.
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of Ni using comb-shaped model electrodes. Additionally, toward the
low-temperature operation of SOFC/EC, we analyzed electrochemical
impedance spectroscopy (EIS) data to isolate resistance components
requiring improvement. Furthermore, we evaluated the effects of a
water vapor atmosphere on stress and deformation behaviors in proton-
conducting cells. In addition, aiming to enhance EIS measurement
techniques, we engaged in research on potential distribution simulations
and the development of higher harmonic analysis methods. We are also
continuing our research on the effects of light irradiation on interface
phenomena in ionic conductors to elucidate the underlying mechanisms
and explore potential applications in energy conversion.

Education

As of the 2025 academic year, our laboratory consists of 4 staff members
(1 professor, 1 cross-appointment professor, 1 assistant professor, and 1
technical assistant) as well as students: 1 doctoral, 3 master’s, and 3
undergraduates. In addition to regular internal seminars, our laboratory
participates in joint seminars with other solid-state ionics-related
laboratories on campus to facilitate research discussions and academic
exchange. Together with these related laboratories, we hold an annual
Student Symposium with Seoul National University, the Korea
Advanced Institute of Science and Technology (KAIST), and other
institutions in Korea. Students from both sides organize this symposium
cooperatively. This year, the event was hosted at Tohoku University, and
all students from our laboratory participated to give oral and poster

presentations.
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Fig. 2 Measurement setup and examples of height images and line profiles for the deformation test.
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