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Thermoelectric Properties of Co1.4Nb,Sbs Prepared by Induction Melting
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Abstract The induction melting was employed to prepare Nb-doped CoSb; skutterudites and their
thermoelectric properties were investigated. Single phase 5CoSb; was successfully obtained by induction
melting and subsequent annealing at 400°C for 2 hrs in vacuum. The positive signs of Seebeck coefficients for
all the specimens revealed that Nb atoms acted as p-type dopants by substituting Co atoms. Electrical
conductivity decreased and then increased with increasing temperature, indicating mixed conduction behavior.
Electrical conductivity increased by Nb doping, and it was saturated at high temperature. Maximum value of
the thermoelectric power factor was shifted to higher temperature with increasing the amount of Nb doping,
mainly originated from the high Seebeck coefficient around mixed conduction temperature and high electrical

conductivity.
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Table 1. Specimen designations and fabrication conditions.
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Fig. 1. XRD patterns of (a) CS, (b) CNSO, (¢) CNSI and (d)
CNS2. (B: hexagonal CoSb, ¥ orthorhombic CoSh,, &: cubic
CoSbs)
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Specimen Fabrication conditions

(N As-induction-melted in an Ar atmosphere, Composition: CoSbs

CNSO Induction-melted and vacuum-annealed at 400°Cfor 2 hrs, Composition: CoSb;

CNSI Induction-melted and vacuum-annealed at 400°C for 2 hrs, Composition: C0g99Nbgg,Sbs
CNS2 Induction-melted and vacuum-annealed at 400°C for 2 hrs, Composition: Cop9sNbg,Sbs
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Fig. 2. Microhardness of CNSO, CNS1 and CNS2 specimens.
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Fig. 3. Variation of Seebeck coefficient with temperature.
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Fig. 4. Temperature dependence of electrical conductivity.
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