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Abstract: In order to design nano structured materials with enhanced thermoelectric properties, the alloys
in the pseudo-binary BizTes-PbTe system are investigated for their micro structure properties. For this
synthesis, the liquid alloys are cooled by the water quenching method. Micro structure images are obtained
by using an electron probe micro analyzer(EPMA). Dendritic and lamellar structures are clearly observed
with the variation in the composition ratio between BizTes and PbTe. The increase in the BizTes
composition ratio causes to change of the structure from dendritic to lamellar. The Seebeck coefficient of
sample 5, in which the mixture rate of BizTes is 83%, is measured as the highest value. In contrast, the
others decrease with the increase of the BizTe: composition ratio. Meanwhile, p-type characteristics are
observed in sample 6, at 91%-Bi:Tez mixture rate. The power factors of the all samples are calculated

with the Seebeck coefficient and resistivity.
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Table 1. Chemical formulas of samples and mixture ratio.

2y L4 &8y Bi;Tes

- E ) (BizTes:PbTe) 8 F(at.%)
Al#1 PbBisTes 11 50
Al H2 Ph:BisTen 3:2 60
A|H3 PbsBisTex 73 70
Al H4 PbBisTein 31 75
Al A5 PbBiwTes 5 83
Al A6 PbBixgTes 10:1 91
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Fig. 1. The phase diagram of BizTes-PbTe systems from
reference [8] and [9].
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Fig. 2. Microstructures of BizTes-PbTe The
mixture ratio of samples :

31, (e) 51, (f) 10:1

alloys.
(a) 111, (b) 32, (c) 73, (d)
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Table 2. Composition of each phase by using electron-
probe macroanalysis with a wavelength-dispersive X-ray
spectrometer.

&)
T & (BigTes 4 Te(at.%) Pb(at.%) Bi(at.%)
PbTe)
AlH1 1:1 g2 34 4995 4154 851
34 56.43 12.42 31.15
A2 3:2 < 34 5075 37.05 12.20
3o 56.23 12.44 31.33
AlH3 73 34 56.40 11.68 31.92
A2 34 5793 567 36.4
A4 31 34 56.64 10.38 32.98
< 34 5812 5.16 36.72
A5 51 34 58.58 377 37.65
A H6 1001 34 59.25 1.81 38.94
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Fig. 3. The X-ray diffraction patterns of PbBizTeu.
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Fig. 4. The temperature dependences of Seebeck coefficient
for water quenched Bi:Te;-PbTe alloys. Inset figure

shows Seebeck coefficient depends on mixture ratio of
BizTes.
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Fig. 5. The temperature dependences of electrical resistivity
for water quenched BisTe;-PbTe alloys. Inset figure
shows critical temperature of resistivity depends on pask.
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Fig. 6. The temperature dependences of power factor for
water quenched Bi2Tes-PbTe alloys.
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