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Material design of carbonate apatites for the development of Intermediate
temperature oxide ion conductors
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Based on our previous findings that B-type carbonate apatites (B-CA) with
certain amounts of C032- and/or F- ions show relatively high 02- conductivity, a series of B-CA
ceramics was prepared, and the ionic conductivity was investigated focused on the doping
compositions. The results suggested two possible 02- conduction pathways in B-CA ceramics. One is
one-dimensional conduction through oxide ion defects on the c-axis, and the other is
three-dimensional conduction via interstitial 02- sites caused by thermal dissociation of defect
association between Na+ / 02-. By optimizing the defect composition based on this finding, we have
realized a B-CA-based electrolyte that exhibits a conductivity of 10-2 S / cm at 600 °
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