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THERMOELECTRIC PROPERTIES OF NaCo2–xCuxO4 (x = 0, 0.01, 0.03, 0.05)
CERAMIC

Sanja Pršić1, Slavica M. Savić1,2, Zorica Branković1, Stanislav Vrtnik3,Slavko Bernik4,5, Goran Branković1
1Institute for Multidisciplinary Research, University of Belgrade, Kneza Višeslava

1, 11030 Belgrade, Serbia; 2Biosense Institute-Institute for Research and
Development of Information Technology in Biosystems, Dr Zorana Đinđića 1,

21000 Novi Sad, Serbia; 3Jožef Stefan Institute, Condensed Mater Physics, Jamova
cesta 39, 1000 Ljubljana, Slovenia; 4Jožef Stefan Institute, Department for

Nanustructured Materials, Jamova cesta 39, 1000 Ljubljana, Slovenia; 5Center of
Excellence NAMASTE, Jamova cesta 39, 1000 Ljubljana, Slovenia

Layered cobalt oxides have attracted great attention during past decadeas potential candidates for thermoelectric application. However, the scientistsare dealing with several problems concerning synthesis, Na evaporation,changes of the stoichiometry of the ceramic, etc. In order to reduce synthesisduration and temperature, prevent Na evaporation and improve mixing of theprecursors we applied mechanochemically assisted solid state reaction andcitric acid complex methods to obtain NaCo2–xCuxO4 (x = 0, 0.01, 0.03, 0.05)powders. Ceramic samples were prepared by pressing into disc-shaped pelletsand subsequently sintered at 880 °C in inert argon atmosphere. The electricalresistivity (ρ), the thermal conductivity (κ) and the Seebeck coefficient (S) weremeasured simultaneously in the temperature range from 2 K to 830 K, and theeffect of small concentrations of the dopant on the thermoelectric propertieswas observed. It was found that in the low temperature range ρ increased withtemperature, indicating metallic behavior. The values of κ decreased as thetemperature increased. S was higher in all Cu-doped samples, reaching 145
μV/K at 830 K for x = 0.03, and this suggested strong electron correlation inthese systems. The highest figure of merit (ZT) at room temperature (0.022)was obtained for x = 0.01 prepared by the citric acid complex method and it wastwice higher than in undoped sample. In the temperature region between 300 Kand 830 K, higher ZT was also obtained for the samples prepared by citric acidcomplex method, reaching the value of 0.056 at 830 K for x = 0.05 and it wasalmost three times higher than in undoped sample. These results confirm thateven small concentration of Cu significantly influences the thermoelectricproperties of NaCo2O4.


