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Abstract: 
In recent years, commercialization of residential fuel cell "Ene-Farm" has begun in Japan, and SOFC using 

zirconia as electrolyte is also being introduced into the market. However, in order to disseminate residential 

and commercial cogeneration systems or mono-generation systems, a more reliable and lower cost system is 

required, which is considered the key to widespread use. We have been researching and developing fuel cell 

systems that can realize high reliability and low cost with SOFC since 1989. As an SOFC concept that realizes 

high reliability and low cost, we consider an SOFC that operates at 600 ° C, which can use inexpensive and 

highly durable metal materials, and while maintaining high efficiency of SOFC, We aimed to develop SOFC that 

realizes reliability and low cost. In order to construct an SOFC operating at low temperature, an electrolyte 

which is sufficiently functional at low temperature and which is chemically and physically stable is required. 

Proton conductors found by Iwahara et al in the 1980s had low ionic conductivity and no chemical stability was 

also investigated. However, it was expected that ionic conduction activation energy is low, ionic conduction 

occurs even at a relatively low temperature, and fuel utilization rate as SOFC can be improved. 

Therefore, we focused on development of perovskite type proton conductors with high ion conductivity and 

high durability, and developed them. The target ionic conductivity was 1.0 × 10 -2 S / cm or more, and the 

chemical stability was aimed not to cause composition and phase change in a fuel gas atmosphere containing 

water vapor, hydrogen, carbon dioxide gas. Results of examining the moisture resistance, carbon dioxide 

resistance and conductivity of samples of 348 kinds of BaCe1-xMxO3-α, SrCe1-xMxO3-α, BaZr1-x MxO3-α, 

CaZr1-x MxO3-α, BaZr1-x-y CexMyO3-α , Finally BaZr 0.8 M 0.2 O 3 - α was found as the best proton conductor 

from the viewpoint of durability and conductivity. Also, in the cell using BaZr 0.8 M 0.2 O 3 - αproton conductor 

as the electrolyte, Ni cermet as the anode and LaSrMnO 3 as the cathode, the maximum output of 0.42 W / cm 

2 at 600 ° C. could be obtained. 
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