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Effect of preparation methods on thermoelectric properties of
N-type Bi,Te;, 4Seg ¢ bulk alloys
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Abstract: The Bi,Te,4Se(¢ polycrystalline samples were prepared by smashing Bi,Te,4Seg¢ alloys combined with a
subsequent hot pressing sintering technique. The thermoelectric properties were measured at 300—500 K. XRD analysis
shows that the single phase Bi,Te; is obtained. The FESEM results show that the fracture morphologies of samples show
that the particle size of hot pressed samples remains micrometer scale ranging from 1 to 5 um. The crystal growth with
disordered crystal orientation according to the values of orientation factor F. The measurements of thermoelectric
properties show that an improvement in thermoelectric figure of merit is obtained caused by a remarkable decrease in
thermal conductivity due to strong phonon scattering induced by a fine microstructure of the sample BTSRS-OM-HP
prepared by rapid solidification combined with hot pressing process, whose lattice thermal conductivity ranges within
0.42~0.51 W/(m'K) from room temperature to 500 K, and the maximum dimensionless merit figure ZT value of 0.87 is
obtained at 468 K.
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Fig.1 XRD patterns of hot pressed BTS-HP, BTS-OM-HP
and BTSRS-OM-HP samples
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Fig.2 Fracture FESEM images of BTS-HP(a), BTS-OM-
HP(b) and BTSRS-OM-HP(c) samples
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Fig.3 Temperature dependences of electric conductivity(a),
Seebeck coefficient(b) and power factor(c) of samples
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