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Fig.1 XRD patterns of SigoGe»0B, powder after ball milling and
SigoGe20Bx(x=0.5, 1.0, 2.0) alloys after SPS sintering
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Fig.2 HRTEM images of SigoGe,oB1 alloy powder: (a) different crystal plane orientation and crystal plane spacing and (b)

amorphous region (elliptical area A) and dislocation (rectangular area B)
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%8

FHA%: BHAp Y SiGe & &M% 5 #b MERERAE

© 2945 -

1 SiGe A& MBI Hall 3R MK 45 R

Table 1 Hall effect test results of SiGe alloy thermoelectric

materials
Carrier - Hall
Alloy concentration, n/ M?b'“ty/_l coefficient/

=x10%° cm® cm{V5) md-Cc?
SigoGeyoBos 2.9144 39.395 0.02142
SigoGEzoBl 3.5105 75.321 0.01778
SigoGezoB; 8.8376 8.2385 0.00706
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Fig.5 ZT values of SigeGeyoBx(x=0.5, 1.0, 2.0) alloys at

different temperatures
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Preparation and Thermoelectric Properties of B-Doped p-Type SiGe Alloys
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(1. School of Materials Science and Engineering, Henan Polytechnic University, Jiaozuo 454003, China)

(2. College of Chemistry and Chemical Engineering, Henan Polytechnic University, Jiaozuo 454003, China)

Abstract: p-type SigoGezoBx(x=0.5, 1.0, 2.0) alloys thermoelectric materials were prepared by one-step alloying method using Si,
Ge and B powders as raw materials. The composition, microstructure and thermoelectric properties of the samples were
characterized and analyzed. The results show that in-situ one-step alloying followed by spark plasma sintering can be realized and
bulk materials can be obtained. With the increase of B doping content, the electrical conductivity increases significantly and the
thermal conductivity decreases significantly. When the temperature is 950 K, the thermal conductivity is 1.79 W/(m-K). At 1050 K,
ZT reaches the maximum value of 0.899. Due to the synergistic effect of ball milling and doping, different types of defects are
produced in SiGe structure matrix, which result in scattering of different wavelengths of phonons, leading to the decrease of
thermal conductivity of SiGe alloy.

Key words: thermoelectric materials; silicon germanium alloy; spark plasma sintering; thermal conductivity
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