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Study on the High Temperature Stability of Yb,Co,Sb;,/Yb,O3; Composite
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Abstract: Yb,Co,Sb,,/Yb,05 filled skutterudite composite with nominal compositions of y=0.6 was synthesized, in
which the Yb,0; particles in nanometer and/or micrometer sizes dispersed mainly on the grain boundary. The high tem-
perature stability of the composite was investigated. It was found that the thermoelectric properties (electrical conductivity,
Seebeck coefficient and thermal conductivity) and the microstructure features (grain size, amount and dispersion of oxide
particles) , YD filling fractions were almost unchanged after heat treatment at 873 K for 30 d, resulting in almost un-
changed maximum Z7 values of about 1.2. A large number of dislocations were observed in the grain interior. The stress
generated by dislocations is considered the major factor to effectively prevent the “escape” of Yb ions from the Sb-cages
and to block the migration of the Yb”" ions and O ions, thus preventing the generation of oxide particles.
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Table 1 The phases compositions and Lattice constant of matrix for Ybg¢C0,Sb1,/Yb,03

Sample 6-0 6-10 6-20 6-30
Major phase Yb,Co4Sby, Yb,Co4Sby, Yb,Co4Sby, Yb,Co4Sby,
Trace phase CoSb,+YbSb,+Yb,04 Yb,04 Yb,0; Yb,04
Lattice constant of Yb,Co4Sb, 0.9075 nm 0.9070 nm 0.9072 nm 0.9065 nm
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Fig. 1 BSE images of polished surface of Yb0.6 before heat treatment and SEI images of the samples after heat-treatment at 873 K
for different periods
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Fig. 2 BSE images for cross-section view of Yb0.6 series samples after heat-treatment
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Fig. 4 Temperature dependence of thermal conductivity (a), electrical conductivity (b), Seebeck coeffient (c¢) and
ZT value (d) of the oxidized Yb, sCo04Sb;, samples
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