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Résumé

The modification of metal oxide surfaces with organic moieties has been widely stud-
ied as a method of preparing organic-inorganic hybrid materials for various applications.
Among inorganic oxides, the ion-exchangeable layered perovskites [1], materials composed
by perovskite-like slabs and intercalated cations, stimulated authors’ interest in reason of
some encouraging electronic and reactive properties. In particular it is well known that the
interlayer surface of such materials in their protonated form can be easily functionalized
with organic groups (such as alcohols [2-3] or organophosphonic acids [4]) thus allowing the
production of stable hybrid materials with new electronic and reactive features.
As a first step to design a new inorganic-organic hybrid proton conductor, a comprehen-
sive theoretical investigation of the MLaNb2O7 (M=H, Li, Na, K, Rb and Cs) series of
ion-exchangeable layered perovskite is presented. In particular, their structural and elec-
tronic properties have been investigated by periodic calculations in the framework of DFT.
A general very good agreement with the available experimental data has been found. The
protonated compound (HLaNb2O7) has been then functionalized with imidazole trying two
different settings: in the first arrangement the molecule is adsorbed on the layered oxide
exposing the interlayer surface, in the second the organic moiety is just put between two
perovskites slabs. This latter model, including the effect of the confinement, allowed to bet-
ter reproduce the experimental structural XRD data and 13C-NMR measurements of the
hybrid system.
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