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Mg2X (X=Si,Ge,Sn) (anti-fluorite, Fm3�m)
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NASA deep space – Cassini (www.nasa.gov)

Power Generation 



400oC @ 250kW load 
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PV-TE applications

J.Appl.Phys. 118 115104 (2015)
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Half-Heusler – TiNiSn & Ti0.3Zr0.35Hf0.35Ni1+dSn 
JAP 126 085110 (2019)
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p-type HH (Ti1-cScc)NiSn

Solidification sequence: 
FH→HH,Sn5Ti6, minority phases→HH

Effects of Fe (acceptor) & Cu (donor) in TiNiSn -Intermetallics 98 154-160 (2018)

p-type (Ti1-cAlc)NiSn – PCCP 21 7524 (2019) & PCCP 22(3) 1566 (2020)
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Phase Separation - II
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Cahn-Hilliard equation→

Evelyn Sander and Thomas Wanner, Monte-Carlo simulation



GexPb1-xTe-
Adv. Energy Mater. 3 815–820 (2013)
J. Am. Chem. Soc 136 11412-11419 (2014)

GeTe-
Phys.Stat.Sol. (RRL) 1(6) 232-234(2007), Powder Diffraction 23(2) 137(2008), JEMS 38(7)
1478(2009), Journal of Crystal Growth 311 4289(2009), Chemistry of Materials 22(3) 1054
(2010), JEMS 39(9) 2049,2165(2010), Scripta Materialia 62(2) 89 (2009), J. Phys. Chem. C
114 13126(2010), J. Alloys and Compounds 526 31(2012), JEMS 42(7) 1542(2013).

Bi2Te3-
Journal of Applied Physics 101, 113707 (2007)
Journal of Electronic Materials 41(6), 1546-1553 (2012)



GePbTe-PbTe/PbS

Adv. Energy Mater. 1500272 (2015)
Journal of Solid State Chemistry 241 79-85 (2016)



Adv. Energy Mater. 1500272 (2015)



Conclusions-

Practical TE design considerations should include:

• GB effects on electronic and phonon characteristics.

• Nano stabilization at the operating temperatures.

• Electronic optimization beyond the solubility limit.

• Mechanical properties (including CTE and HV) and 

their variation with the composition and temperature.

• Correlation between mechanical and transport 

properties (incl. the piezoresistive effect*).

• Minimization of degradation mechanisms.

* Piezoresistive effect – the change in the electrical resistivity when mechanical strain is applied

p(piezoresistive coeff.)=(r/r)‧s(applied stress)


