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Abstract: As group IVA tellurides, SnTe has the same crystal structure and similar bivalent band structure as PbTe,
making it a promising thermoelectric material. However, the main concern of softening at elevated temperature and
lower ZT at low temperatures has been hindering its application. Therefore, it is significant to expand the service
temperature range of SnTe by improving its average ZT. It has been reported that the thermoelectric performance of
SnTe is improved by regulating the power factor and lattice thermal conductivity based on band and lattice engineering.
In this study, MgSe alloying strategy was used to prepare a series of Sn;,Pb, Te-x%MgSe(0.01<y<0.05, 0<x<6)
samples by combining melting and Spark Plasma Sintering (SPS) techniques. The results show that alloying MgSe

leads to an increase in the band gap, effectively suppressing the bipolar effect of intrinsic SnTe, improving the Seebeck
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coefficient in the high-temperature range, and reducing lattice thermal conductivity through phonon scattering as well.

As aresult, ZT at 873 K is improved by 100%. The incorporation of Pb effectively modulates the carrier concentration,

successfully suppressing electronic thermal conductivity, and thereby improving average thermoelectric performance

of SnTe. Among them, Sn ¢sPbg o4 Te-4%MgSe possesses a ZT value of 1.5 at 873 K and an average ZT value of 0.8 at

423-873 K, displaying superior performance compared to literature.

Key words: thermoelectric material; carrier modulation; alloying; band engineering; SnTe
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Table 1 Thermoelectric properties of Sn;_,Pb,Te-x%MgSe (0.01<y=<0.05, 0<x=<6) at room temperature in this study
Sn;,Pb,Te-x%MgSe  S/(uwV-K")  o/(x10°,S:'em™")  PF/(uW-ecm "K?)  ng/(x10%, ecm”)  xo/(W-m K™ ZT
x=0, y=0 24 7.28 4.2 43 8.62 0.015
x=2, y=0 15 6.75 1.52 4.21 8.06 0.006
x=4, y=0 17 6.2 1.79 4.31 7.68 0.007
x=6, y=0 18 6.03 1.95 4.02 7.67 0.008
x=4,y=0.01 18 6.87 2.23 3.84 3.74 0.018
x=4, y=0.02 23 5.89 3.12 3.56 3.44 0.027
x=4, y=0.03 30 5.4 4.86 3.42 3.36 0.043
x=4, y=0.04 32 52 5.32 32 3.27 0.049
x=4, y=0.05 39 4.45 6.77 2.8 3.25 0.062
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