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Abstract P-type thermoelectric material Si;;Ge,, was sintered by Hot Press process (HP) and the effect of
boron (0.25~2 at%) addition on the thermoelectric properties were reported. To enhance the thermoelectric per-
formances, the Si,,Ge,, alloys were fabricated by mechanical alloying (MA) and HP. The carrier of p-type SiGe
alloy was controlled by B-doping. The effect of sintering condition and thermoelectric properties were inves-
tigated. B-doped SiGe alloys exhibited positive seebeck coefficient. The electrical conductivity and thermal con-
ductivity were increased at the small amount of boron content (0.25~0.5 at%). However, they were decreased over
0.5 at% boron content. As a result, the small addition of boron improved the Z value. The Z value of 0.5 at% B
doped Si,,Ge,, alloy was 0.9x107¥/K, the highest value among the prepared alloys.
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Fig. 1. X-ray diffraction pattern of the mixture of Si, ;Ge,,-
B and B powder.
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Fig. 2. The d-spacing of (111) plane.
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Fig. 3. Relative densities as a function of sintering tem-
perature.
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Table 1. Electrical properties of boron- doped SiyGe,galloys
sintered at 1523K for 1h (o : electrical conductivity, n :
carrier density, u,, : hall mobility)

measuring temperature : 300K

B content n G Wy
(at%) (1/m%) 1/ (m%/Vs)
0.25 0.84x10% 3.47x10* 2.57x1072
0.5 1.36x10% 5.86x10* 2.70x107
1.00 1.50x10% 6.29x10° 2.62x107
2.00 1.58x10% 6.06x10* 2.39x107
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Fig. 4. Electrical conductivity of Si-Ge-B samples as a
function of hot pressing temperature.
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Fig. 5. Seebeck coefficient of Si-Ge-B samples as a function
of hot pressing temperature.
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Fig. 6. Thermal conductivity of Si-Ge-B samples as a func-
tion of hot pressing temperature.
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Fig. 7. Figure of merit of Si-Ge-B samples as a function of
hot pressing temperature.
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