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Oxide material
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Oxide TE material
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Phase separation

Zn0, Mn,0,, Ga,0,——p Heating —P Phase separation in grains
Slow cooling  ZnGag;Mn, O, (Cubic)

ZnGa, Mn, O, (Tetragonal)
Phase Separation in Nano-scale
S. Yeo et al,APL 89, 233120(2006)
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Mn-rich : Tetragonal
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TE properties oxides
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Junction

p-type oxide n-type oxide

Mechanical strength

Contact resistance

@ High temperature
Metal « + - great thermal expansion

| Oxide ¢ + < small thermal expansion

electrode metal 1

Exfoliation

Ag paste (commercially available)
+

p-type oxide powder

Good junctions High contact resistance

Metal vs. Oxide
* Different electronic properties
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Application Self-conclusion
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Topping heat recovery
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New concept of TE power generation

Oxides
High Temperature Use

§
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Establish New Concept for Conversion Systems




Conclusion

Oxide TE
Strong points Weak points

(High durability against \ /-Low /T \

high temperature and oxidation

-No secure elements -High Z1,,,, temperature
-No toxic elements -Brittle
-Mass production \ @ /
-Light weight New material

\-S\mall thermal expansion /

Reliable, Safe, and Cheap system




Thank you very much
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