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At high temperature in air
Safety,  Relief & Cheapness
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Present
Conducting materials

heating element ・transparent

 

film
Insulating materials

transistor・insulator

 Ionic conductors
Magnetic materials
Sensing materials 
Catalysis
Superconductors
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Oxide TE materialOxide TE material

http://ohtaki.cube.kyushu-u.ac.jp/Ohtaki_Lab/index.html
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S. Yeo et al,APL 89, 233120(2006)
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Phase Separation in Nano-scale

Slow cooling

Phase separationPhase separation

Conductive nano-structured oxide
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Co-rich : Cubic

Mn-rich : Tetragonal
With many twin boundaries
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TE properties oxidesTE properties oxides



@ High temperature
Metal・・・great thermal expansion
Oxide・・・small thermal expansion

Mechanical strength
Contact resistance

Good junctionsGood junctions

p-type oxide n-type oxide

electrode metal

ExfoliationExfoliation

Metal vs. Oxide
・・・Different electronic properties 

High contact resistanceHigh contact resistance

Ag paste (commercially available)Ag paste (commercially available)
++

pp--type oxide powdertype oxide powder

JunctionJunction
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DurabilityDurability
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Space : 1.2 mm
Device area/Total area : 49 %2008. 7
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TE conversionTE conversion
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Steam turbine

Turbine・・・Expensiv200kW200kW
SelfSelf--conclusionconclusion

IncineratorIncinerator
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Water heater
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New concept of TE power generation New concept of TE power generation 

OxidesOxides
High Temperature Use

Topping Recovery of Waste Heat Topping Recovery of Waste Heat 

Establish New Concept for Conversion Systems Establish New Concept for Conversion Systems 

ThermoelectricThermoelectric
system system 
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Oxide TE Oxide TE 
ConclusionConclusion

Strong pointsStrong points

-High durability against 
high temperature and oxidation

-No secure elements

-No toxic elements

-Mass production

-Light weight

-Small thermal expansion

Reliable, Safe, and Cheap systemReliable, Safe, and Cheap system

Weak points Weak points 

-Low ZT

-High ZTmax

 

temperature

-Brittle

New materialNew material



http://staff.aist.go.jp/funahashihttp://staff.aist.go.jp/funahashi--rr
/english/Index.htm/english/Index.htm

Thank you very muchThank you very much
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