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ABSTRACT

The dense sintered bodies with >95% theoretical densities were successfully obtained from the BaZrO;, BaCeOs, Ba(Zry ,Ce;3)0;
solid solution, and core-shell structured 0.7BaZr0;-0.3BaCeO; composite powders prepared by sol-gel methods. The activation energy
of Ba(Zr, ,Ce )05 solid solution calculated from the Arrhenius plot of the proton conductivities was similar to that of BaZrO;. The
activation energy of core-shell structured 0.7BaZrQ;-0.3BaCeO; composite, however, was much lower than that of BaZrO; or
Ba(Zr, 7Ce, 3)O; solid solution, and was very similar to that BaCeO;. These results could be assigned to the Ce-rich grain boundary
which was clearly observed by EDX in core-shell structured 0.7BaZr(Q;-0.3BaCeO; composite.
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Fig. 1. X-ray diffraction patterns of calcined (a) BaZrO; and
(b) BaCeO; powders.
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Fig. 2. Particle size analysis of BaCeO; powders prepared by
sol-gel method and solid state reaction.
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Fig. 6. X-ray diffraction patterns of sintered bodies from
BaZrO,; powder, BaCeO; powder, and core-shell
structured 0.7BaZr0O;-0.3BaCeQ; powder. X-ray diff-
raction patterns of core-shell structured 0.7BaZrO;-
0.3BaCeQO; powder before sintering are also shown.
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Fig. 7. High resolution transmission electron micrograph of
core-shell structured 0.7BaZr0O;-0.3BaCeO; powder.

Fig. 8. Scanning electron micrograph of sintered bodies from
core-shell structured 0.7BaZr0;-0.3BaCeO; powder.
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Fig. 9. EDX analysis results showing Ce/Zr normalized
intensity ratio for sintered bodies {from (a)

Ba(Ce; 371, 7)O; solid solution powder and (b) core-
shell structured 0.7BaZr0;-0.3BaCeQ; powder.
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Fig. 10. Arrhenius plot of proton conductivity measured by DC
4-probe method in wet N, (Pyp=0.02 atm) for
sintered bodies from core-shell structured 0.7BaZrO;-

0.3BaCeO; powder, Ba(Ce3Zr,7)O; solid solution
powder, BaZrO, powder, and BaCeO; powder.
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