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Abstract:

In this work, the hybrid oxides of piezoelectric and thermoelectric materials were
fabricated using solid-state sintering process. The hybrid oxides were composed of
three systems, which were barium calcium zirconate titanate-calcium cobolite (BCZT-
CCO), barium calcium zirconate titanate-calcium manganate (BCZT-CMNO), and barium
calcium zirconate titanate-zinc oxide (BCZT-ZAO). The optimized sintering condition for
BCZT-CCO, BCZT-CMNO, and BCZT-ZAO was ranged from 1,050 to 1,350 °C,
dependent on each system. X-ray diffraction patterns indicated that the solid solution
and composite phase, which depending on each composition. The increase in CCO,
CMNO, and ZAO concentration affected their microstructure, grain size, and grain size
distribution. The local structure and oxidation state of each element were revealed by X-
ray absorption spectroscopy (XAS) and X-ray photoemission spectroscopy (XPS). The
ceramics could respond either piezoelectricity or thermoelectricity due to their electrical
conductivity. However, with these ceramics, we found that BCZT-CCO has promoted the
dielectric and thermoelectric response better than another system. The new information
relating to these hybrid oxides would be useful for researcher, who are interested in

piezoelectric and thermoelectric materials.
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