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Design and synthesis of thermoelectric oxides with ultralow thermal conductivity
by complex cation engineering
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This study aimed to develop n-type thermoelectric oxides with a low thermal
conductivity by constructing the A-site of perovskite titanate with a complex cation composed of
lanthanum and potassium ions. Semiconductive ceramic samples were obtained by the conventional
solid-state synthesis process. It was found that obtained samples have a highly reduced thermal
conductivity. A pair distribution function analysis by the reverse Monte Carlo method suggested that

a nanometer-scale chemical heterogeneity of lanthanum and potassium ions contributes to the reduced
thermal conductivity. It was also showed that doping of barium is effective to increase the
electrical conductivity.
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