Instabilities in atomic positions – a way for increasing the thermoelectric figure of merit.
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It is clear that the conception of PGEC (Phonon Glass Electcronic Crystal) shows a goal in the thermoelectric material science. Really, if the thermal conductivity of some kind of glass is estimated as 0.1 Wm-1K-1, and the power factor of a thermoelectric alloy achieves 0.01 Wm-1K-2, even at room temperature we receive ZT=30, and, hence, the coefficient of performance of a thermoelectric generator becomes practically equal to that of Carnot cycle. In this splendid prospect there is only one black mark. It is the question: “How to do it?” And this black mark becomes much more important than the mentioned splendid prospect.

In this paper we shall try to discuss some ways of approach to PGEC conception. The main approach we shall discuss is that the materials with so-called crystal lattice with “instable” atom positions are promising candidates for good thermoelectrics. What we understand as the crystal lattice with “instable” atom positions? It is a crystal where weak action could significantly change atomic positions. For example, crystal structure can be changed in higher manganese silicide when slight changing Mn/Si ratio. It could lead to an energy barrier system creation and additional scattering of current carriers of low energy. Another variant takes place in solid solutions PbTe1-2xSexSx, where impurity atom (S) can easy change its position, although the main lattice is a stable one. This leads to additional scattering of phonons. There are other materials with “instable” lattice.

Experimental and theoretical results on the study of thermoelectric properties of some silicides and PbTe-based solid solutions are discussed in the framework of the conception of materials with “instable” lattice. It is shown that the use of such materials could be a way for increasing the thermoelectric figure of merit.

