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Nanotechnology has provided a new interest in thermoelectric technology.

A thermodynamically driven process is one approach in achieving nanostructures
in bulk materials. TiO2/Sn02 system exhibits a large spinodal region with
exceptional stable phase separated microstructures up to 1400 °C. Fabricated
T102/Sn0O2 nanocomposites exhibit n-type behavior with Seebeck coefficients
greater than -300 [V/K. Composites exhibit good thermal conductance in the
range of 7 to 1 W/mK. Dopant additions have not achieved high electrical
conductivity (<1000 S/m). Formation of oxygen deficient composites,
TixSn1-x0O2-y, can change the electrical conductivity by four orders of
magnitude. Achieving higher thermoelectric ZT by oxygen deficiency is being
explored. Seebeck coeffcient, thermal conductivity, electrical conductance and
microstructure will be discussed in relation to composition and doping.
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Spinodal Decomposition
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75/25 TiO,/SnO,
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Thermal Conductivity
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75/25 Ti0,/SnO,

Electrical Conductivity
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Seebeck (uV/K)
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Power Factor and Thermal conductivity @
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In Summary

S

*T10,/SnO, compositions exhibit low thermal conductivity.
Nanostructured phases are observed.

Improved electrical conductivity is observed for Ta,Os doped
(T1y,55n,,5)0,., reduced at 800 °C.

e Reduction of doped samples retained a low thermal conductivity

(=2W/mK).

*800 °C reduction increases the power factor by 1.69 —2.76 for

4% Ta,O5 doping. However, ZT 1s <0.1.

Dense specimens with Sn-rich compositions need to be evaluated
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