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Lantanum cobaltates with a perovskite type structure, in particular LaCoOs, are
recently considered as materials with potential application in thermoelectricity. The state-of-
the-art research is mainly devoted to the improvement of the thermoelectric efficiency of
LaCoOj3 by lanthanum or cobalt-substitution.

The aim of this contribution is to study the effect of Co substitution with iron and
nickel on the thermoelectric properties of LaCoOs. A metal-organic precursor method is used
for the preparation of LaCo;.xNixO3 and LaCo;.xFexOs3, where 0<x<0.5. This method is based
on the formation of mixed La-Co-Ni(Fe)-citrate complexes by freeze-drying of the
corresponding solutions. Structural and morphological characterization was made by X-ray
powder diffraction and SEM analysis. The thermoelectric power of perovskites was
determined by independent measuring of the Seebeck coefficient and the conductivity.

The formation of LaCo;xNixOs and LaCo;xFeOs starts at 400°C by the reaction
between La,0,CO3; and a spinel phase after the decomposition of the citric complexes. The
solid state reaction proceeds at a nano-scale regions, as a result of which well-crystallized
LaCo1.xNixO3 and LaCo;.xFe,O3 with a rhombohedrally distorted perovskite type structure are
formed at 600 °C. The replacement of Co by Ni and Fe led to lattice expansion of the
perovskite structure. For perovskites annealed at 900 °C, there was a random Ni, Fe and Co
distribution. The nickel containing perovskites are slightly oxygen deficient in comparison
with pristine LaCoQOs.

The electrical conductivity increases substantially during the progressive replacement
of cobalt by nickel. At the same time, the Seebeck coefficient decreases smoothly. As a result,
the lanthanum cobaltate with 10 mol % of nickel displays better thermoelectric power, which
is an order of magnitude higher than that of LaCoOs. The replacement of cobalt by iron leads
to a decrease in the electrical conductivity, while the Seebeck coefficient slightly increases.
Using the specific effect of Ni and Fe doping on the electrical conductivity and the Seebeck
coefficient, new perovskite-type thermoelectric materials with double substitution (i.e.
LaCog sFeo1Nip103) are prepared. All perovskites exhibit p-type conductivity.
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