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Fig. 2 The XRD pattern of PbTe nanocrystals Fig. 3 The SEM image of PbTe nanocrystals
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Fig. 7 The contracted Femi-energy of PbTe nanocrystals under high pressure
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F1 FMAZTEZEERITENSNKSR PbTe 7 0.4.1.0,2.0.3.0.4.0 GPa TH
SHRMEEKER B TRKERKGER
Table 1 The conduct band edge, valence band edge,Femi energy, the contracted Femi-energy

and energy gap of PbTe under 0.4,1.0,2.0,3.0,4.0 GPa

Pressure  Conduction band edge  Valence band edge Femi energy  Contract Femi energy  Energy Band
p/(GPa) e./(eV) e/ (eV) e/(eV) ¢ g,/ (meV)
0.4 7.658 7.357 7.358 —11.50 301
1.0 7.808 7.538 7.538 —10. 34 270
2.0 8.018 7.778 7.780 —9.19 230
3.0 8.228 8.018 8.018 —8.03 210
4.0 8. 408 8.258 8. 258 —5.72 150

T2 RMBHAESTRERNILK., NE2TPTITUEE . HFETMWARKER e (LK EN
—10. 56, MHFIEME R —12.09, W A 2 12.6% ., 1MW 4% KM IE N ZE de/dp WL K AE N
—1. 573, B E N —1. 507, B M 20N 4% BIg T B 5500 45 R —2

R2 MRFBPTe HFARKERAIRNMBEZRERHTHLERNILE
Table 2 The comparison of contracted Femi energy and the pressure coefficient of PbTe nanocrystals

based on experiments and the First Principle theories

Parameter Experiment First Principle Inaccuracy/( %)
£(p=0 GPa) —10. 56 —12.09 12.6
d&/dp —1.573 —1.507 4.0
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Thermoelectric Properties of Nanoparticle PbTe
under Hydrostatic Pressure

ZHANG Xiang-Guo,MU Xin,ZHANG Zeng-Ming,DING Ze-Jun

(1. National Laboratory for Physical Sciences at Microscaleand Department of Physics
University of Science and Technology of China ,Hefei 230026 ,China;
2. The Centre of Physical Experiments ,School of Physical Sciences ,
University of Science and Technology of China ,Hefei 230026 ,China)

Abstract; The thermoelectric properties of PbTe nanoparticles were studied from ambient pressure to
0.8 GPa by using self-built set-up. The electrical conductivity increased while Seebeck coefficient de-
creased with loading pressure and these properties can be recovered after pressure released. Moreover,
Seebeck coefficient is extremely high,up to 565 pV/K at ambient pressure. At 0. 8 GPa, the electrical
conductivity enhances four times,the power factor adds three times and Seebeck coefficient is only re-
duced by 20% comparing with those at ambient pressure. These results indicate that high pressure can
improve the thermoelectric properties of PbTe nanoparticle. The contracted Femi-energy is also calcu-
lated based on the First Principle under high pressure from 0.4 to 4. 0 GPa. The calculated values a-
gree well with experimental data.

Key words: high pressure; PbTe;thermoelectric properties;nanocrystalline; First Principle
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