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NORTH W ESTERN Where we left off...

Bi, Tes & BizSes (ZT ~0.8-1.0 at 3OOK)
PbTe (ZT ~0.8 at 800K)
SiGe (ZT ~0.6 at 1000K)

LAST (ZT ~1.6 at 650K)
SALT (ZT ~1.7 at 700K)

Simple Goal: Look at some of the other materials out there.

Kanatzidis, April 29, 2008
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Superlattice Thermoelectrics
“Rattling Cage” Thermoelectrics

Low-Dimensional Thermoelectrics




Man-Made

AR Superlattice Thermoelectrics

Biy Te3/SboTes Alternating Layers

Deposited using Metal Organic Chemical Vapor Deposition
(MOCVD)
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Venkatasubramanian, Phys. Rev. B, 2000
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Nature-Made
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Whunderlich ez 4l., 24th International Conference on Thermoelectrics: 2005
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Mo “Rattling Cage” Thermoelectrics

Skutterudites (cubic, [723)
Binary: MX3 (M=Co,Rh,Ir, X=P, As, Sb)

Ternary (filled): RM4X1> (R= Rare earth element)
(ZT ~1.8 at ~900K)
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Nolas ez al., J. Appl. Phys., 1996 || NASA Tech Briefs, 2001
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Mo “Rattling Cage” Thermoelectrics

Example: Ternary IrSbs
Rattlers: La, Sm, Nd

Reduce Thermal Conductivity
by about an order of magnitude

Benefits: abundance, low
volatility, low cost, good
thermoelectric properties
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Dyck et al., Phys. Rev. B., 2002
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N Low-Dimensional Thermoelectrics

PbSeTe Quantum dot superlattice

Dots ~1nm tend to produce an

increase in Z'T PhTe 5 A
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PbTe buffer
BaF, substrate

Sales, Science, 2002
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NORTH W ESTERN Other Factors

Not just the material but also the design...

Contact resistances
Thermocouple length and number
Carnot Efficiencies

Manufacturing methods
Molecular beam epitaxy: slow and expensive
Natural nanostrucutring?

Self-assembly?
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