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ABSTRACT Bulk Nb-doped lead telluride Pb;:Te was prepared by using a combined process of me-
chanical alloying (MA) and spark plasma sintering (SPS). Then its transport properties such as electrical
resistivity, Seebeck coefficient and thermal diffusion coefficient were measured in a temperature range
from 323 K to 673 K. As a result, the doped Nb can effectively enhance the phonon scattering ability of
the lead telluride Pb.Te, and optimize its electrical performance as well. Large power factors of over 20
mW/(cm- K?) were obtained in a wide temperature range (523-623 K). In addition, the thermal conductivity
decreased with the increasing Nb content, which may also be resulted from the increase of the phonon
scattering ability, thereby an optimal ZT value may be found. A maximum ZT value of 1.27 was obtained
for Pb1.osNboo, Te at 673 K, which was twice as high as that for the un-doped Pb; Te.
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Fig.1 XRD spectra for the samples of Pb,...Nb,Te (x=0,
0.02, 0.04, 0.06, 0.07, 0.08)
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Fig.3 Electrical resistivity(a), Seebeck coefficient (b) and
power factor (¢) of Pb...Nb,Te (x=0, 0.02, 0.04,
0.06, 0.07, 0.08) as a function of temperature, the
violet stars are electrical resistivity and Seebeck co-
efficient at 323 K for pure PbTe reported in Ref [18]
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Fig.4 Hall mobility as function of Hall carrier density of
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