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The recent research and development (R&D) activities on Solid Oxide
Fuel Cell (SOFC) at AIST-Kansai are reviewed. In order to develop more
reliable electrolyte materials, the aging effects of their electrochemical
properties have been investigated from a viewpoint of crystallography. To
make clear the electrical conduction characteristics of component materials
under SOFC operation conditions, a ‘charge carrier map’ has been studied;
the map shows the predominant electric charge carrier as functions of oxygen
partial pressure, Po2, hydrogen partial pressure, Pue2, and temperature.
The Spark-plasma sintering (SPS) method has been applied to the electrolyte

and interconnector materials for SOFC as an advanced sintering process.
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Fig. 2 Arrhenius plots of electrical
conductivity, o, for (Laye¢Sro)M"0;.,
(M"' = Sc, In, and Lu), Ba(Ce0.05Y0.05)Os.5
®, and Sr(Ceo.05Ybo.0s)0s.5s ® under wet
H. condition.
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Fig. 4 Schematic presentation of the Fig. 5 Sample densities of 8mol%
Spark Plasma Sintering (SPS) yttria stabilized zirconia (8YSZ) as
system. a function of sintering temperature

(OJ: Spark-plasma sintering (SPS),
V¥ : conventional sintering (CS)).
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