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Fig.2 SEM images of the cross section for the sintered Sn,Bigs..Sb; sTe; samples: (a) x=0, (b) x=0.005, (c) x=0.015, and (d) x=0.025

Area 2

|
|
Il
!i

-

- — A ———————————
- — O ————————

[ 3 BigsSbisTes & Sng.o1sBig.assSbisTes TEM [ A 3% X HL T T 0 A6 FF 5 Sno.o15sBio.4ssSbisTes 4K foki B4 ) HRTEM e & IFFT
B A1 FFT K
Fig.3 TEM images and electron diffraction patterns of BigsSb; sTes (a) and Sng 15Big4ssSb; sTes (b); HRTEM images of nanocrystals inlaid in
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in Fig.3d
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Fig.4 Temperature dependence of electrical conductivity (a); Sn content (x) dependences of carrier concentration (p) and mobility (u) at

300 K for Sn,Big5..Sb; sTes (b)
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Structures and Thermoelectric Properties of Sn,Bij 5.,.Sb; sTe; Thermoelectric Materials

Yang Mingjie, Ma Zhengqing, Wang Shiye, Lan Dian
(Central South University, Changsha 410083, China)

Abstract: The p-type Sn,Bigs..Sb;sTe; thermoelectric materials with high ZT values were prepared by vacuum melting, ball milling,
cold-pressing and ambient pressure sintering. The effects of Sn content on the crystal structure, microscopic appearance, thermoelectric
properties for Sn,Bigs..Sb; sTe; materials were investigated. Result show that the crystal structure of Sn,Bis..SbysTe; thermoelectric
materials is rhombohedral; BigsSb; sTe; based thermoelectric materials contain many nanostructure defects with adding alloying element
Sn. The addition of the alloying element Sn can increase carrier concentration and DOS effective mass to improve the electrical
conductivity and power factor (PF). While, the reduction in lattice thermal conductivity is attributed to the enhanced phonon scattering.
Eventually, the power factor reaches 3.10 mW-(m-K?)"', the lattice thermal conductivity is 0.358 W-(m-K)™" and the ZT value is 1.25 at 300
K for Sng.015Bio.4s5Sbi sTes. And at 300~400 K, the ZT values for the Sng.o15Big.4s5Sb1sTes are 1.25~1.33.

Key words: carrier concentration; phonon scattering; power factor; lattice thermal conductivity
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