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One of the modern approaches which is developed at present time consists of the creation of new ternary and quaternary chalcogenides with complex crystal structures and complicated electronic structures near the Fermi energy. These structures with large unit cells and heavy elements are expected to possess by low thermal conductivity due to effective scattering of phonons that are responsible for the transfer of heat in the materials.

The mixed layered (ML) tetradymite-like compounds in the PbTe-Bi2Te3 and PbTe-Sb2Te3 quasi-binary systems have been investigated by X-ray diffraction study (XRD) of single crystals and by measurement of their thermoelectric properties. The ingots with directional structure were grown by vertical version of Bridgman as well as by Czochralskii technique with supply of the melt from a floating crucible. The atomic coordinates, the equivalent positions, site occupancy and interatomic distances in the PbBi4Te7 and PbSb2Te4 structures have been determined by an automatic four-circle XRD Syntex P1 diffractometer (MoK(-radiation). The PbTe-Sb2Te3 phase diagram was refined. Two compounds (PbSb2Te4, PbSb4Te7) have been discovered in this system. The Pb2Sb6Te11 compound described in literature earlier has not confirmed in the present work. Seebeck coefficient was measured along the length of the ingots. In contrast to the nPbTe(mBi2Te3 compounds with n-type conductivity, the nPbTe(mSb2Te3 compounds have p-type conductivity. A considerable anisotropy of thermoelectric properties is discovered in the directional ingots by their measurement parallel ((c) and perpendicular (((c) to the cleavage plane. The ML compounds are characterized by low lattice thermal conductivity at room temperature which is significantly lower than that for Bi2Te3-based alloys. Further decrease of lattice thermal conductivity is reached by preparing the PbBi4(Te1-xSex)7 solid solutions with isovalent anion substitution.
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