Chemical route for monitoring of synthesis of cobaltites
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   Oxide ceramics, due to their high stability at high temperature in air, easy manufacture and low cost, have attracted much attention as thermoelectric materials. Among the metal oxides, Co-based oxides, with a layered structure such as Na0,75CoO2, NaCo2O4, Ca2Co2O5 and Ca3Co4O9 have been reported as particularly strong candidates [1,2]. All these materials show a large thermoelectric power simultaneously accompanied by a low resistivity. Determination of the thermoelectric power of cobalt oxides has indicated that the oxidation state of cobalt is an important factor influencing thermoelectric properties. The point in proper cobaltites characterisation seems to be defects concentration in crystal lattice of the compound which could be determined by oxygen concentration or of cobalt content at a defined oxidation state. In this paper a study on determination of cobalt on higher oxidation state is presented. Chemical methods were used which, because of specific properties of reagents, gave a possibility for determining  Co3+ in the presence of Co4+ in such materials. 

   The content of cobalt on different oxidation states in calcium and sodium thermoelectric cobaltites was measured and a comparison of independent results is shown. Results obtained by different redox reaction (with I- and with Cr3+ [4]) were in a good accordance to each other.

Chemical methods for analysis of total cobalt content and Co4+, Co3+, Co2+ ions content were developed. Sodium and calcium cobaltites were prepared by solid state reaction. DTA/TG and XRD measurements were applied to the powders. 

All the samples contain  Co3+ and Co4+, some sample (second quality samples) also Co2+. The ratios of Co3+/Co4+ are close between 1,1 and 1,8 for NaxCoO2 and between 1,6 and 2,9 for Ca2Co2O5. These values are correlated with electrical properties.
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