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Résumé

Numerous studies have been conducted on inorganic oxy-hydroxy-fluoride compounds
with the aim of determining their physicochemical properties (:"3). As they govern these
properties, their crystalline structures are of particular interest. Nevertheless, the efficiency
of X-ray and neutron diffraction techniques, which are usually employed to determine crys-
talline structures, is limited since they are unable to distinguish between O and F atoms. In
the case of ordered compounds, bond valence calculations allow distinguishing the crystallo-
graphic sites occupied by the O and F atoms. However, due to the close ionic radii values of
fluoride (F-) and oxide (O?) ions which allow them to share the same crystallographic site,
inorganic oxy-fluoride compounds are often subject to the so-called chemical disorder. But
between the limits of fully ordered and randomly disordered anions, there are many cases of
intermediate anion orders that may give rise to non-random site occupancies in the averaged
crystal structure, i.e. the so-called correlated disorder. For instance, for heteroanionic ma-
terials constructed from heteroleptic (MX2X’4) octahedral units, cis units are more favored
(1), particularly when the cation is a d° transition metal. Solid-state NMR spectroscopy (ss-
NMR), which provide information about the local environment of the probe nucleus, coupled
with DFT calculations, brings forth accurate modeling of the crystal structure, as shown in

the past decade, on few disordered oxy-fluorides (6.

During my thesis, we have applied this combination in order to reach a full structural descrip-
tion of numerous ordered/disordered inorganic oxy-hydroxy-fluorides. Herein, we present the
results obtained for oxy-trifluoride of niobium and tantalum MOF3 (M = Nb, Ta) (") and the
Hexagonal-Tungsten-Bronze phase of TiOF2 (HTB-TiOF2) (). Their crystalline structures,
which show correlated disorder, were precisely modelled using X-Ray Powder Diffraction, 'H
and F Magic Angle Spinning (MAS) ss-NMR and DFT calculations. Moreover, NbOF3
and HTB-TiOF2 being partially hydroxylated, the agreement between calculated and experi-
mental data has been significantly improved by substituting partially F for OH in the models.
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