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A good thermoelectric material must have a high Seebeck 
coefficient (S), be a good electrical conductor, and be a good 
thermal insulator. The efficiency of a thermoelectric is com-
monly characterized by its thermoelectric figure of merit, 
zT=σS2T/κ. Thermoelectrics could play an important role in 
saving energy in the future, sustainable, economy, if only 
they had a zT>4. Today, the best materials, commercial highly 
doped semiconductors, do not exceed by much zT ~ 1, while 
state-of-the-art zT reported very recently in materials such 
as SnSe, GeTe or skutterudites do not exceed zT ~ 2.5. The 
electrical (σ) and thermal (κ) conductivity in metals is tied by 
the Wiedemann-Franz law. However, κ also has an import-
ant contribution in semiconductors due to the vibrations of 
the crystal lattice. There are several strategies pursued to 
improve thermoelectric properties, including the so-called 
"phonon glass, electric crystal" (PGEC) with great promi-
nence. It is based on decreasing κlatt in different ways while 
preserving the good electronic properties (S and σ). 

We use several, far from equilibrium, synthesis methods 
to obtain thermoelectric materials with promising proper-
ties. We characterize the static and dynamic structure with 
neutron scattering and synchrotron X-ray diffraction, with 
Rietveld refinement analysis to obtain both the crystalline 
structure and the dynamics of the constituent atoms through 
thermal factors (atomic displacement parameters).

We correlate this structure with the thermoelectric prop-
erties, in particular with the contribution of the crystalline 
network to the thermal conductivity in families of materials 
of SnSe and its alloys with various metallic elements, alloys 
of Bi2Te3 with Sb and Se, and skutterudites of CoSb3 filled 
with rare earth and alkali or alkaline earth atoms. In this talk 
several results of these material families will be described, al-
ways aiming to establish correlations between the structural 
peculiarities with the observed properties.
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