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There is a large family of A2BMXs compounds (A, B = monovalent cations or ammonium;
M =metal; X =0, F) with an elpasolite structure derived from a perovskite superstructure with doubled
cell parameter. Named after the mineral K2NaAlFs, elpasolite compounds are cubic face-centered with
Fm3m space group (Z = 4). We found new crystallographic features of this structure associated with the
disordering of both anionic and cationic positions, especially in the case of ammonium fluoro- and
oxofluorometallates. The disorder in these compounds has a dynamic nature. Upon cooling, they
undergo phase transitions of the order—disorder type with a rather large value of entropy change. It is
virtually impossible to differentiate oxygen and fluorine atoms by X-ray diffraction in disordered
structures. We found that it became possible in the case of dynamically disordered oxide fluoride
polyhedra. During such dynamics, the central atom is shifted towards the edge, face, or apex of the
octahedron, giving its disordering on the cuboctahedron, cube, or octahedron, respectively. Such a
displacement enables one to identify the O and F atoms owing to the inherent differences between
M-O and M-F bondings and determine the real polyhedral geometry.
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