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Abstract The arc melting was employed to prepare undoped CoSb; compounds and their thermoelectric
properties were investigated. Specimen annealed at 400°C for 24 hrs showed sound microstructure. However,
considerable voids and cracks were found after annealing at above 500°C. It seems to be attributed to the phase
dissociation and thermal expansion due to phase transitions during annealing and cooling. Single phase &
CoSb; was successfully obtained by annealing at 400°C for 24 hrs. In the case of increasing annealing
temperature, phase decompositions occurred. Undoped CoSbs showed p-type conduction and intrinsic
semiconducting behavior at all temperatures examined. Thermoelectric properties were remarkably improved
by annealing and they were closely related to phase transitions.
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Fig. 1. SEM images of the arc melted and vacuum annealed CoSbs: (a) as-solidified, (b) annealed at 400°C/24hrs, (c) 500°C/

24hrs, (d) 600°C/24hrs, (e) 700°C/24hrs and (f) 800°C/24hrs.
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Fig. 2. XRD patterns of the arc melted and vacuum annealed
CoSbs: (a) as-solidified, (b) annealed at 300°C/24hrs, (c)
400°C/24hrs, (d) 500°C/24hrs, (e) 600°C/24hrs, (£) 700°C/
24hrs and (g) 800°C/24hrs (3 hexagonal CoSb, ¥:
orthorhombic CoSb,, &: cubic CoSbs;, Sb: rhombohedral
antimony).
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Fig. 3. Variation of Seebeck coefficient with temperature.
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5. Variation of thermoelectric power factor with tempera-
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