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Figure 1. A schematic illustration
of a solid oxide fuel cell (SOFC).

Our group focuses on environmentally friendly energy-conversion systems. Special interest is put on Solid
Oxide Fuel Cell (SOFC) that has a potential to achieve the highest ever efficiency in converting chemical energy
of fossil fuels into electricity. Researches on mechanical reliability of SOFC have been performed through
collaboration with other research groups inside and outside the university under the financial support by NEDO.
We are also exploring the research into finding new materials for energy conversion devices. On the basis of
thermodynamics, solid-state chemistry and electrochemistry, we are contributing to clarifying physical and
chemical properties of the energy-related materials. Study on high temperature electrode based on in-situ
measurement techniques has also started from this year under the support of CREST, JST.
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Figure 2. Equipment for the measurement of mechanical properties at elevated temperatures under
controlled atmospheres. (Nippon Techno-Plus, EG-HT-Il) (b) Elastic modulus of an electrolyte
material, for SOFC Ce,4Gd, ;0,65 as a function of oxygen partial pressure at various temperatures.
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Figure 4. (a) Experimental apparatus for high temperature electrochemical

Figure 3. Depth profile of oxygen isotope ratio,'*0/('*0+'°0),
in the LaNiy4Feps035. 5 (LNF) thin film electrode on the
CepGdy;0,. 5 (GDC) electrolyte after the isotope exchange
treatment under p(0,)=0.1 bar at 1073 K for 5 min.
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Figure 5. Defect structures in proton conducting LaPO,, predicted by the first
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principle calculation. Protons are introduced into this material through the equilibrium
between condensed phosphate ions as oxygen deficits and ambient water vapor.

in situ micro XAFS at SPring-8. (b) Oxygen potential distribution in a
porous SOFC cathode of La,sSr,4,Co0;. 5 under polarization.
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