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Traditional solid oxide fuel cells (SOFC) operate at 900°C ~1000°C. However, the reliability durability and
stability of the SOFC system can be improved by lowering the operation temperature to 500°C to 700°C. This
type of SOFCs also called intermediate temperature SOFCs (IT-SOFCs). One of the strategies is the use of
ceramic materials with high proton conductivities as electrolyte for IT-SOFCs, also called proton conducting
SOFCs (PC-SOFCs). For PC-SOFCs when proton transfer number is 1, since the water was generated at
cathode, open current voltage (OCV) calculated by the Nernst equation should be kept high under high fuel
utilization. Thus PC-SOFCs with high proton transfer number provide an opportunity to develop a system with
both high power density and high fuel utilization. The development of proton conductor mainly focused on the
materials with perovskite structure. However materials with both high conductivity and CO, tolerance has not
been found. On the other hand, when reformed gas from hydrogen carbon was used as fuel, the fuel must contain
CO,. Therefore, even though some proton conductor exhibit high conductivity, poor CO; tolerance made them
difficult to use reformed gas as fuel. In this research, chemical stability and electrochemical properties of related
perovskite structure, namely, Pr doped BaxIn,Os with Brownmillerite structure and PrSrinO4, Pr,BaSc,0; with
Ruddlesden-Popper structure were studied. Based on experiment results, proton conductor electrolyte materials
of PraxBagxSc,07 (x=0, 0.2) showed good stability in Oz, Ha, CO; atmosphere. Also, Pr; gBa; 2Sc,0; showed
higher conductivity than traditional electrolyte material YSZ below 600°C. Further more, since the presence of
rock salt layer remarkably suppress the oxide ion conductivity, therefore, proton transfer number of
PrqgBai12Sc,07 was improved. Here we succeed to develop a new proton conductor PrqgBai 2Sc,O7 electrolyte
material with high proton transport number, high conductivity and good chemical stability against CO».
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