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Abstract

In this study, Ca and Zr doped Bi,O3 composite electrolyte was
synthesized by the solid-state reaction method to stabilize the cubic
phase of Bi,O3; ceramics. The products were characterized by X-ray
diffraction (XRD), scanning electron microscopy (SEM), transmission
electron microscopy (TEM), electrochemical impedance spectroscopy
(EIS) and the temperature-programmed reduction (TPR).

XRD data showed that in the stoichiometric ratio of range 0.12 < x
< 0.24, all BiogsxCao.15ZrxO155 Samples have cubic fluorite structure.
The lattice parameter of Big.gs-xCao.15Zr«O1.5.s Samples is in the range of
5.512~5.525 A,

The highest value of conductivity was 0.05 S/cm at 750 °C for x=
0.15. The Arrhenius plots of the Biogs-xCap15ZrkO15.5 samples showed
that activation energy of conductivity divided to be two stages. The
diffusion of ion in bulk is higher than that in grain boundary at low
temperature, therefore, the activation energy of conductivity depends on
conductivity in gain boundary at low temperature. On the contrary, the
activation energy of conductivity depends on conductivity in bulk at

high temperature.



The coefficient of thermal expansion (CTE) of
Bio.g5xCa0.15ZrxO1.5.s samples is in the range of 12.1 x 10® K to 15.0 x
10 K in the temperature range from 300 to 600 °C. Comparing to
traditional electrolyte YSZ, BiossxCao.15ZrxO15.5 has suitable matching

CTE to the cathode materials.
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