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Effects of Different Amount of Se-doping on Microstructures and Thermoelectric
Properties of n-type Bi,Tez ,Sey
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Abstract: A hydrothermal method combined with a subsequent spark plasma sintering technique was successfully
utilized to synthesize selenium (Se) doped bismuth telluride (Bi,Tes_Se,) (0<<x<0.45). The influence of Se-doping
on the composition and morphology of n-type Bi,Te;_Se, was studied by X-ray diffraction, scanning electron mi-
croscope and transmission electron microscope. Thermoelectric properties of the as-prepared bulk Bi,Tes; Se,
nanocomposites were investigated in detail. Results showed that the grain became finer by the Se-doping. With in-
creasing Se doping content, the electrical conductivity of bulk Bi,Tes; ,Se, increased firstly and then decreased.
Se-doping effectively reduced the thermal conductivity and improved the Seebeck coefficient to some extent. Con-
sequently, a maximum Z7 value of 0.57 was obtained from bulk Bi,Te,;Seq3 at 475 K, which was increased by
159% as compared with pure bulk Bi,Te;.
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Fig. 1 XRD patterns of Bi,Tes.Se, nanopowders being doped with different Se-doping contents
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Fig. 2 FE-SEM and HRTEM images of Bi,Tes,Se, nano-
powder being doped with different Se contents
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Fig. 3 Fractured surfaces’ morphologies of bulk Bi,Te; Se,
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Tables 1 Densities and relative densities of Bi, TesSe, bulk samples being doped with different Se contents

Sample BizTe3 BizTez_gseo_l BizTCz_g5S€0_15 Bi2T62_7seo_3 Bi2T62_55seo_45
Density/(g * em™) 7.820 7.755 7.760 7.753 7.759
Relative density 99.52% 98.92% 98.98% 99.02% 99.16%
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Fig. 1 Effect of infiltration temperature (a) and infiltration time (b) on surface resistivity of 3Y-TZP ceramics



