Sodium Cobalt Oxide as Functional Material
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Cobalt compounds with a layered structure have a big interest in recent years. LiCoO2 has been used as electrode, NaxCoO2- as thermoelectric materials because of its high electric conductivity and large Seebeck coefficient [1-2]. The ability of cobalt to get various oxidation states influence the thermoelectrical properties; because of this, determination of cobalt valence is very important for monitoring the samples quality.

NaxCoO2 powder has been prepared by solid state reaction from Co3O4 and sodium carbonate in the multiple calcination and presintering process. XRD and TG/DTA analysis were adopted to the powders. 

Analysis of total cobalt content and Co4+, Co3+, Co2+ ions-content were made using different chemical methods. Results obtained by different redox reactions (with I- and with Cr3+ ) were in a good accordance to each other. All samples contain  Co3+ and Co4+, some samples (second quality samples) contain also Co2+. The ratios of Co3+/Co4+ are between 1,1 and 1,8. These values are correlated with electrical properties.

NaxCoO2 exhibits promising thermoelectric properties: thermopower up to 150 mV/K, electrical conductivity 300 S/cm and thermal conductivity up to 2 W/mK. The Pb substituted samples shows enhancement of the thermoelectric properties [4].
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