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Propertiy-based Novel Materials Design of Layered Thermoelectric Oxides with Bulk
Nano-Interfaces
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Origins of electronic and thermal properties that thermoelectric energy
conversion efficiency have been revealed by computational experiments, in addition to mechanism behind
stabilization of the layered structure. It has been revealed that, in NaxCo02 and related materials,
interlayer distance significantly affects both electronic and thermal properties and thermodynamic
stability, and, in Ca3Co409 and its sister materials, dynamic interference of atomic vibrations across
interfaces suppresses thermal conduction in Co02 layer which carries most of heat in the material. In
addition, each layer in TinO2n-1 and its sister materials plays different role with TiO2 layers
dominating heat transport while Ti203 layers govern electronic properties. Based on those in-depth
understandings, new strategies to control electronic and thermal properties by fully utilizing their
layered structure, thereby improving thermoelectric conversion, have been obtained.
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