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Investigation on the preparation and thermoelectric properties of layered SrAl,Ge;
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(1. Key Laboratory of Radiation Physics and Technology of Ministry of Education, Institute of
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Abstract: [[ , [ and [V groups were widely investigated to synthesize guest-host thermoelectric com-
pounds in order to obtain high optimal ZT value materials. While a novel layered structure was less re-
ported for Sr-Al-Ge system. In this study, SrAl; Ge, single crystal was grown by aluminum flux at
1150 °C and characterized by powder X-ray methods. It is isotropic and crystallize in the CaAl, Si,-type
structure through the Rietveld refinement method (space group P3-m1) with the lattice constants a =b=
4.2339(1) A, ¢=7.4809(0) A. Temperature-depended resistivity on single crystals along the c-axis
shows p-type semiconducting behavior. Heat capacity (C,) was measured in 2~300 K and low tempera-
ture C, was consistent with data calculated by using Debye model. This work opens up a novel avenue
for seeking and designing environment-friendly and high-performance thermoelectric materials.
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Tab.1  Atomic coordinates and equivalent isotropic displacement parameters (U,,) for SrAl Ge,
Atom x v 2 Uqp (A2) Occ
Sr 0 0 0 0.0135(4) 1
Al 0. 3333 0. 6667 0. 6270(2) 0.0163(1) 1
Ge 0. 3333 0. 6667 0.2719(2) 0. 0075(6) 1
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Fig. 2 Crystal structure of SrAl; Ge;: (a) side
view; (b) top view
The spheres with color from dark to light
represent Sr, Al, Ge atoms, respectively
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Fig. 4 Heat capacity vs temperature for SrAl,Ge, from 2 to
300 K in zero applied magnetic field along the [ 100 ]
direction

Inset: the linear fit to C,/Tws. T* for T<<6 K
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