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Abstract

Project Code: MRG5380060

Project Title: Synthesis and thermoelectric properties of Cas(Co4,M,)4Oq

Investigator: Dr. Supree Pinitsoontorn Khon Kaen University

E-mail Address: psupree@kku.ac.th

Project Period: 2 years

In this project, nanocrystalline Ca;Co,0O4, was synthesized, using a novel thermal hydro-
decomposition method for the first time. The thermal hydro-decomposition technique is well known for
producing fine nanoparticles, with a very narrow size distribution and relatively low impurities. The
synthesized materials were used for thermoelectric applications, and the synthesized Ca;Co,Oq
exhibited superior thermoelectric properties than the materials synthesized by other methods. The
project can be divided mainly into two parts.

In the first part of this project, the undoped Ca;Co,04 will be synthesized by a thermal hydro-

decomposition technique. The starting materials were the metal salts of calcium and cobalt,

thoroughly mixed. The mixture was heated in the range of 600-900 °C with different durations from 3
h to 6 h to obtain nanocrystalline powder of Ca;Co,0,. The thermal hydro-decomposition prepared
Ca;Co,04 powders were then characterized by TG-DTA, XRD, SEM-EDX and TEM. The powder was
hydraulically pressed into a desired shape and then sintered. The sintering temperature was
determined from the TG-DTA results. The microstructure of the bulk Ca;Co,O, was characterized
again by XRD, SEM-EDX and Raman spectroscopy to confirm phases and microstructures.

Thermoelectric properties of the bulk samples were investigated using ZEM-2 and Laser Flash

techniques over the temperature range from room temperature to 1000 °C. The thermoelectric
properties were related to the microstructure and the chemical components of the samples.

In the second part, the transition metals (Cr, Fe, Ni, and Zn) were partially substituted in the
place of Co in order to investigate the effects of doping. The Ca;(Co,,M,),O4 was again thermal
hydro-decomposition synthesized and characterized using the same techniques carried out for the
undoped samples. The thermoelectric properties of the doped samples was also investigated, and the

results were compared with the undoped samples.
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