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Absract A new dass of compeumds i the form of shutterdite structine. Fe doped CoSh,: with a neminal
composition of FauComShe (022 x2 2.5, were simithegized by mechanicql alloying of elemental powders followed
by vacumm hot pregsing., Nancstructured. sngle-phase skutteradites were susosssfullr produced by vacuum hot.
pressng waing as-nilled powders without subsequent. heat-treatments for the compositions of x2= 1.5, Howeven

seoond phase was found to form In case of x& 2,

sugmesting the solubility himit of Fe with Co m this sywstem,

Thermoelesiric propertics ncluding thermal conductivity from 300 to 600 K were mepzuned and dizowssed,
Lattice thermal conductrvity was greatl reducsd by introducing a dopant wp to x=1.5 as well as by moreqsang
phonon seatterine m nancstrucurad skutterudite. leading to enhancamend i the thermeslectrie figue of meri,
The maximum figume of merit was ffamd 6o be 032 at 600 K i the composition of Fey 2Co. 2Shye.
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Fig. 1. XRD patterns of Fe,Co4.Sb» processed by vacuum hot
pressing at 823 K for 2 hrs ; (a) x=0, (b) x=1.5 and (¢) x=2.

Fig. 2. TEM micrograph of hot pressed MA Fe,Co4.Sb»
(=0), showing average grain size of 40 nm.
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Fig. 3. Seebeck coefficients as a function of temperature in
Fe,Co,,Sbyy processed by VHP at 823 K for 2 hrs; (a) x=0,
(by x=0.5, (¢} x=1, (d) x=1.5, (e) x=2 and (f) x=2.5.
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Table 1. Thermoeletric and transport properties at room
temperature.

Coekizf?i:lient M‘ib”ity Con(ézgrtlt*eaiiion
(cm’/C) (ecm“/Vsec) (em’)
-0.3161 2.02%10"
0.12685 3.12x 10"
0.19075 3.28%10"
0.15334 4.08%10"
0.1232 507X 10"
0.0781 8.00x 10"

FepgCo46Sbi2
FegsC03,58b12
Fe| ¢Co0305b12
Fe(5C0,55b12
Fe, ¢Co365b12
Fe» sC040Sbi»

19.60
186.54
298.05
21297
189.64
106.50
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Fig. 4. Electrical resistivity as a function of temperature in
Fe,Co,,Sb» processed by VHP at 823 K for 2 hrs; (a) x=0, (b)
x=0.5, (¢) x=1, (d) x=1.5, (&) x=2 and (f) x=2.5.
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Fig, 5. Thermal conductivity as a function of temperature in
Fe,Coy,Sbyy processed by VHP at 823 K for 2 hrs; (a) x=0,
(b) x=0.5, (¢) x=1, (d) x=1.5, (&) x=2 and (f) x=2.5.
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