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Thermoelectric properties of Zn-Cu-Sb-Bi alloys
prepared by spark plasma sintering
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Abstract: P-type Zny_,Cu,Sb;_Bi, (x=0-0.8) alloys were prepared through vacuum melting and spark plasma sintering,
and their structures were characterized. The results show that the Seebeck coefficient () increases with molar fraction (x)
up to x=0.2 and then decreases, the electrical conductivity (o) increases with increasing molar fraction x value.
Considering the same fabrication technology of Zn,—,Cu,Sb;_Bi, and Zn,,Cu,Sb; with the same x, the measured thermal
diffusivities of Zn4,Cu,Sb; were used to calculate the thermal conductivities of Zn,_,Cu,Sbs_Bi,. A relative enhancement
of ZT is attained for Zn;z ¢Cug4Sb; ¢Big4, whose ZT is 0.53 at 574 K, about 0.07 higher than that of Zn,Sb; at the same
temperature.
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Fig.3 Relationships between electrical conductivities and

temperature for Zn, Cu,Sb;_Bi, samples prepared by spark

plasma sintering
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Fig.4  Relationships between Seebeck coefficients and

temperature for Zn,,Cu,Sbs_,Bi, samples prepared by spark

plasma sintering
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Fig.5 Relationship between thermal conductivities and
temperature for Zn, ,Cu,Sb;_Bi, samples prepared by spark

plasma sintering
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Fig.7 Relationships between electronic thermal conductivities
and temperature for Zn,,Cu,Sb;_Bi, samples prepared by

spark plasma sintering
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Zn,,Cu,Sb,_,Bi, samples prepared by spark plasma sintering
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