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Microstructures and thermoelectric properties of
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CUI Jiao-lin, YANG Wei, ZHAO Wermin, XU Xue bo
(School of M echanical Engineering,
Ningbo University of Technology, Ningbo 315016, China)

Abstract: The microstructures and thermoelectric properties of p-type quaternary AFBrSb-Te alloys fabricated by
spark plasma sintering technique were investigated. The results reveal that the crystal constants are directly related
to Al content that is critical to determine the electrical and thermal conductivities. The electrical conductivity ( 9) of
3.3x10* @'+ m™ ' for AL Bio5Sbi.5-.Tes alloy (x= 0. 1) was obtained near room temperature, which is twice as
large as that of ternary Bio.sSbi.5Tes; alloy. The minimum Seebeck coefficient () of all the quaternary AFBrSb-Te
alloys is 115 BV/K, indicating p-type conducting behavior. The dimensionless figure of merit (Z7) of 0. 58 is achieved

at 411 K, being about 1. 6 times as large as that of typical ternary Bio.sSbi.s-Tes alloy at the same temperature.
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Fig.1 Fracture morphologies of Bio.sSbi.sTes(a), (c¢) and Alo.osBio.sSbi4sTes(b), (d) alloys
(a), (b) —Prepared by SPS; (¢), (d) —Prepared by pressureless sintering
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Fig. 2 XRD patterns of quaternary
AlL:Bio.sSbis- . Tes alloys
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(d) —x=0.05; (e¢) —x=0
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Table 1 Lattice parameters of Al:BiosSbis . Tes
alloy analyzed by XRD
x a/ nm ¢/ nm
0 0.4297 3.0517
0.05 0.4297 3.0527
0.10 0.4296 3.0520
0.20 0.429 8 3.0506
0. 40 0.4301 3.0529

#£2 HEMPA HHiEH K
Al Bio.sSbis- . Tes & &I
Table 2 Chemical composition of

quaternary Al:BiosSbi.s-.Tes alloys
analyzed by EMPA (mole fraction, %)

x Al Sb Te Bi

0 0 31.23 59.63 9.135
0.05 0 29. 82 60. 66 9.516
0.10 1.524 28. 81 60. 09 9.574
0.20 1.526 27. 46 61.50 9.511
0.40 4.389 23.24 62.35 10. 020
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Fig. 3 Temperature dependence on

Seebeck coefficients of

ALBiosSbis . Tes(x= 0.05~ 0.40) alloy
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Fig. 4 Temperature dependence on electrical
conductivities of AL Bio.sSbi.s . Tes
(x= 0.0570.40) alloys
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Fig. 5 Temperature dependence on

thermal conductivities of quaternary

AL BiosSbis-: Tes(x= 0.057~0.40) alloys
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