Class 8: Ordered double perovskites or elpasolites

Elpasolite and cryolite are the halide minerals with the ordered double perovskite
structure. The formulae are K,NaAlF, and Na,NaAlFe, as well as variants thereof.
Cryolite [Na,NaAlF,] is well known from its use as a solvent in the Hall-Héroult
process of extracting Al from Al,0; electrochemically.
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Class 8: Ordered double perovskites or elpasolites

A typical oxide double perovskite Ba,MgWO,: The larger octahedra surround Mg?*

Typically rather large
differences in charge are
required for the B and B’ to be
fully ordered. Some ions tend to
order easily (eg. Mn3* Cu?,
while some others such as Cr3*
do not.

The standard reference is:

M. T. Anderson, K. B.
Greenwood, G. A. Taylor, and K.
R. Poeppelmeier, Prog. Solid
State Chem. 22 (1993) 197.
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Class 8: Ordered double perovskites or elpasolites
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Class 8: Ordered double perovskites or elpasolites
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Class 8: Ordered double perovskites or elpasolites
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Class 8: Elpasolite applications: 1. High-T. metallic ferromagnet, CMR: Sr,FeMoO

Kobayashi et al. Nature 395 (1998) 677
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Class 8: Elpasolite applications: 2. Relaxor ferroelectrics, Pb,5cTaQ, etc.
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Class 8: Elpasolite applications: 3. Half-metallic antiferromagnets

W. E. Pickett, Phys. Rev. Lett. 57 (1998) 10618
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“A nonmagnetic metal whose electrical
conduction is 100% spin polarized seems
like an oxymoron. However, this is only
one of the peculiar properties of the
unusual phase yclept half-metallic
antiferromagnet by van Leuken and de
Groot.”
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