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ABSTRACT

PdO-doped BaZr( g5Y . 1505.5 (BZPY) proton conductors have been proposed as applicable for intermediate temperature electrolytes
for protonic ceramic fuel cells (PCFCs) because the PdO doping is effective for improving the proton conductivity of BaZr;gsY 150;.
5 (BZY) with high affinity for hydrogen. In order to further improve the conductivity of BZPY, two-phase composite electrolytes
consisting of a BZPY and molten carbonate were designed. Dense BZPY-based composite electrolytes were fabricated after sintering
at 670°C for 4 h, since molten carbonates fill the grain boundary of the porous BZPY matrix. Furthermore, BZPY/(Li-0.5Na),CO;
composites show a significantly enhanced protonic conductivity at intermediate temperatures. This may be because easy proton
transport is possible through the interface of the carbonate and oxide phase.
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Fig. 1. XRD patterns of the sintered BZPY and BZPY/(Li-
0.5Na),COj; pellets.
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Fig. 2. SEM micrographs of cross-sectional (a) BZPY, (b)
dense BZPY/(Li—0.5Na),COs3, and (c) porous BZPY/
(Li—0.5Na),CO;.
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Fig. 3. Arrhenius plots of the BZPY*

and BZPY/(Li-0.5Na),CO; composite electrolyte at 250 - 650°C in different gas envi-

ronments: (a) air, (b) wet air, (¢) 5% H, in Ar, and (d) wet 5% H, in Ar.
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Fig. 4. Effect of the PdO contents of BZPY/(Li—0.5Na),CO; composite electrolytes on the total conductivity in different gas
environments: (a) air, (b) wet air, (c) 5% H, in Ar, and (d) wet 5% H, in Ar.
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