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Since the discovery by Terasaki et al. [1] that NaxCoO2 can exhibit a high figure of merite at high temperature, investigations on related structures, the misfit-layered oxides, are in progress to find interesting thermoelectric properties. These compounds, that can be written as [AxM2-yCo1-zO(]RS[CoO2]b1/b2 consist of two monoclinic subsystems with identical a, c and ( parameters but different b parameters (b1 and b2). The structure is built up from the stacking along c of three (n=3) or four (n=4) rock salt-type layers (depending on the values of x, y and z) with single CdI2-type CoO2 layers [2, 3]. M represents Ca, Sr or Ba and A can be Bi, Hg, Pb, Tl, Ti or Ge.


Among them, there has been a lot of work made on the texturation of [Ca2CoO3]RS[CoO2]1.62 for high temperature applications [4, 5], the presence of bismuth lowering the melting point of the phase. However the existence of [Bi1.7Ca2Co0.3O4]RS[CoO2]1.67 [6] suggests that the Bi introduction may induce several structural changes of the Ca/Co/O systems. Recently, [Sr2CoO3]RS[CoO2]1.8 (n=3) has been stabilized [7] and texturation can also be improved by Bi substitution. [Bi1.74Sr2O4]RS[CoO2]1.82 is also a n=4 compound [2]. We have thus studied the substitution of Ca, Sr or Co by Bi to investigate the relationship between structure and thermoelectric properties.


Structural studies of these misfit-layered compounds have revealed that Bi-substituted misfit-layered oxides can exist with a triple rock salt-type layer for small quantities of bismuth and that the thermoelectric power is greatly increased by this small content of substitution. If more bismuth is added to the structure, triple rock salt-type layers are gradually replaced by quadruple layers with variation of b1/b2 and c parameters. This transition has consequences on transport properties and we try to give some explanations of these physical phenomena. Furthermore, we notice large differences between [BixCa2-yCo1-zO(]RS[CoO2]b1/b2 and [BixSr2-yCo1-zO(]RS[CoO2]b1/b2. At low temperature and for same Bi contents, they exhibit an insulator (for Ca) or a metallic (for Sr) behaviour suggesting that Sr reduces localisation processes in misfit-layered oxides. This could be understood by considering the higher b1/b2 ratio of the latter implying a higher cobalt oxidation state at the level of the CoO2 layers.
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