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ABSTRACT High performance AgPbSbTe thermoelectric materials were fabricated by mechanical
alloying (MA) and spark plasma sintering (SPS). The effect of preparation technique on the thermoelectric
properties was studied. The results showed that the phase composition and thermoelectric properties are
related to the mechanical alloying. Appropriate SPS technique could decrease crystal growing, increase
phonon scattering and reduce thermal conductivity. A maximum power factor of 18 μW/K2cm and a
minimum thermal conductivity of 1.1 W/m K were obtained. A maximum ZT value of 1.2 was obtained
at 700 K for the sample fabricated by MA (350 rpm for 4 hrs) and SPS (sintering at 673 K for 5 minute).
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Table 1 chemical reagent

reagent Purity mesh Producer

Pb 99.9% ≤200 Sinopharm Chemical

Reagent BeijingCo.,Ltd

Te 99.999% ≤100 Kojundo Chemical

laboratory

Ag 99.9% ≤100 Kojundo Chemical

laboratory

Sb 99.9999% ≤100 Kojundo Chemical

laboratory
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Fig.1 X–ray diffraction pattern of the mixture of

Pb and Te milled at 450 r/m for 20 min

to 4 h
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Fig.2 SEM images of the mixture of Ag, Pb, Sb and Te milled at 350 r/m for (a) 4 h,

(b) 12 h, (c) 24 h and (d) 48 h
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Fig.3 Shrinking curve of Ag0.8Pb22.5SbTe20 sample

with temperature
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Fig.4 Fracture micrograph of samples for different milling time (a) 4 h, (b) 12 h, (c) 24 h and (d) 48 h
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Fig.5 Thermoelectric properties of Ag0.8Pb225SbTe20 sample (a) electrical resistivity, (b) Seebeck

coefficient, (c) Power factor and (d) ZT value
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