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Abstract Binary skutterudite CoSbs compounds were prepared by the arc melting and hot pressing processes
and their thermoelectric properties were investigated in the range from 300 to 600 K. Annealing effect was
correlated to phase transformation and homogenization. Thermoelectric properties of the arc-melted and
hot-pressed CoSb; were discussed and compared. Undoped intrinsic CoSb; prepared by the arc melting showed
p-type conduction, while it showed metallic behavior with increasing measuring temperature. However, hot
pressed specimens showed n-type conduction, possibly due to Sb evaporation. Thermoelectric properties were
remarkably improved by annealing in vacuum and they were closely related to phase transformation.
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Table 1. Specimen designations and fabrication conditions
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Specimen Fabrication conditions
AM arc-melted in Ar. atmosphere (arc current = 300 A for 60 sec)
HP hot-pressed at 773 K for 2 hrs under 60 MPa in vacuum
HPA hot-pressed at 773 K for 2 hrs under 60 MPa in vacuum and annealed at 673 K for 24 hrs in vacuum
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Fig. 1. Microstructures of (a) AM, (b) HP and (c) HPA.
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Fig. 2. XRD patterns of (a) AM, (b) HP and (c) HPA.
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Fig. 3. Vickers hardness of AM, HP and HPA specimens.
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Fig. 4. Temperature dependence of Seebeck coefficient.
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Fig. 5. Temperature dependence of electrical conductivity.

6
—0— AM
Sk —m—Hp
—O— HPA

| AW
T ]

o

i " 1 1 il I 1 s " 1
300 350 400 450 500 550 600
Temperature (K)

Thermoelectric power factor, 8 (uW/cmi?)

Fig. 6. Temperature dependence of thermoelectric power
factor.
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