Oxide materials development for solar thermoelectric power generators
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The increasing demand on energy worldwide requires the use of new energy sources. The use of waste heat and solar radiation as an energy source is an attractive and environmentally clean way to generate electrical power. The direct efficient thermoelectric conversion of solar heat into electricity requires the development of novel functional materials exhibiting large electrical conductivity, large Seebeck coefficient and small thermal conductivity with high thermal and chemical stability at high temperature. Since these transport properties are interrelated, the development of a material breaking this relationship is a great challenge.

Complex transition metal- oxides are potential candidates for thermoelectric devices operating at high temperatures (T>400 K). Perovskite types oxides display an interesting range of properties including thermoelectricity. Among these structures, materials with p-type conductivity as well as compounds with n-type conductivity are identified. The tuning of the thermoelectric properties of the perovskites-type candidates is based on controlled anionic and cationic substitutions as well as on changes in the (morphological and structural) dimensionality from 1D to 3D [1].

An innovative soft-chemistry aerosol process allows us to control the cation-substitution from ppm level to 50% in cobalt oxide systems as La1-xCaxCoO3 [2] in order to modify the Co valency and therefore the transport properties. 

An alternative way to chance the oxidation state of the transition metals in complex oxides is the variation of the anionic composition. The replacement of oxygen by nitrogen and halogenides is performed by post treatment reactions or by decomposition of appropriately modified precursors [3].

The products are characterised concerning structure, composition and tested concerning thermoelectric activity. 
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