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Preparation and Thermoelectric Transport Properties of In-doping B-Zn,Sbs
Bulk Thermoelectric Materials
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Abstract: A series of In-doped B-Zn,Sb;-based materials with nominal compositions of Zn,Sb;_In, (0-0.08,
Ax=0.02) by substituting Sb with In were designed in the paper. The single-phase In-doped -Zn,Sbs-based bulk
materials with no cracks were prepared by the combination of vacuum melting, furnace cooling and spark plasma
sintering techniques. The electrical and thermal transport properties of Zn,Sb;_In, in the temperature range of
300-700 K indicate that the In substitution for Sb in Zn,Sb; compound brought the remarkable enhancement in car-
rier concentration and electrical conductivity, the almost complete vanishing of instinct excitation under high tem-
perature, and the significant reduction in the lattice thermal conductivity. The lattice thermal conductivity for
x=0.04 and 0.08 samples is very low and only about 0.21 W/(m'K) at 700 K. All In-doped B-Zn4Sbs-based bulk
materials had higher ZT values as compared to undoped B-Zn,Sb; bulk material. A large ZT value of 1.13 has been

achieved for Zn,Sb, ¢4Ing o5 at 700 K that increased by 69%.
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Fig. 1 (a) XRD patterns of In-doped B-Zn,Sb;-based bulk materials with nominal composition Zn,Sb;_In, and (b) backscattered

electron image of In doped B-Zn4Sb;-based bul

k materials with nominal composition ZnySb, 94Ing g6
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Table 1 Hall coefficient, carrier concentration, carrier mob

ility, electrical conductivity, and lattice thermal conductivity of

In-doped B-Zn,Shs-based compounds at room temperature

— C 1
. HaI.I 'coef . o arrer Electrical con- Seebeck coef- Lattice thermal
Nominal compo- ficient Carrier mobility concentra— ductivi fici ductivi
sition /(><10’2 /(cm2~V’1-s’l) tion /(><1019 uctivity icient conductivity
A S /(x 10%, S'm™) /(uV-K™) J(W-m™K™)
cm™C) cm™)

Zn,Sb; 0 10.88 30.58 5.74 2.891 125 0.96
Zn4Sb; o5Ing 0 0.02 8.26 36.39 7.56 3.948 127 0.50
Zn4Sb; 96Ing 04 0.04 7.36 29.51 8.48 3.989 137 0.49
Zn48b; 94Ing 06 0.06 6.97 32.84 8.96 4.093 144 0.63
Zn4Sb; 95Ing o8 0.08 6.27 31.37 9.96 4.728 126 0.59
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Fig. 2 Temperature dependence of (a) electrical conductivity and (b) Seebeck coefficient of In-doped B-Zn,Sbs-based bulk materi-
als with nominal composition of ZnySb;_In,
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Fig. 3 Temperature dependence of (a) thermal conductivity, (b) carrier thermal conductivity, (c) lattice thermal conductivity, and (d)
ZT values of In-doped -Zn,Sbs-based bulk materials with nominal composition ZnySbs_In,
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