Ceramic powder for thermoelectric, thermoresistive and superconducting materials
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Complex oxides of copper, cobalt and manganese are important as functional materials in form of bulk material, thick and thin films. Cuprate shows superconducting properties, cobaltites and manganites are characterised by high thermo- and magnetoresistance.

The powder synthesis of these compounds with a good quality (purity, desired stoichiometry, narrow particle size) is still a very important point of high-temperature chemistry. Powders of the electroceramic materials were prepared using solid-state reaction methods in multi-step processes. The raw materials were mixed in a solid or in a liquid state, calcined at 750-800°C, and presintered at 800-850 °C. Raw powders were compacted by dies or isostatically pressing. The densification of the compacts was carried out by sintering at high temperatures. Important aspects are the grain size and growth, the densification rate, in-homogeneities and second phase distribution. For all electroceramic materials chemistry and physics of the grain boundaries plays a significant role. The relation between microstructure and functional properties is crucial.

Samples of cuprates (YBa2Cu3O7-( and Bi2SrCa2Cu2O8+(), cobaltites (NaxCoO2, Ca2Co2O5), manganites ((Cu,Co,Ni,Mn)3O4 and  (Ca,La)MnO3) were prepared and characterised [1-4]. DTA/TG- measurements were used to check the stability and melting point. The main phase and detectable impurity phases were indicated with the help of X-ray analysis of the final powders.

Microstructure of the prepared samples was examined using optical and scanning electron microscopes. Electrical properties of sintered pellets were measured. The characteristic curves of resistivity vs. temperature for these materials are shown.
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