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Stabilization of proton carriers in rare-earth elements containing glasses; new
developments of intermediate-temperature fuel cells
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The purpose of this study is the development of high proton conductive
electrolyte glass for the intermediate temperature fuel cell operating between 250-500 . Using our
original alkali-proton substitution method (APS), following two research issues were conducted; (1)
optimization of composition of phosphate glass containing rare-earth elements, (2) sustention of
high proton conductivity for long time. A phosphate glass containing 35 mol% NaO1/2 and 5 mol%
Gd03/2 exhibited the conductivity of 0.002 S/cm for 500 h at 310 . The phase separation and
subsequent crystallization were occurred after 500 h. On the other hand, the quadrupole mass
spectrometry revealed that the desorption temperature of H20 molecule from the glass were located
above 450 . Therefore, the progress of proton conductivity is expected by the further composition
improvement.
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