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Oxides of the Aurivillius family (Bi2O2)2+(Am-1BmO3m+1)2- (A = Ca, Sr, Ba, Pb, … and B= Ti, Nb, W,
…) have attracted constant interest in the solid state chemistry community considering both
their complex layered structure and their wide range of potential applications. A large number
of Aurivillius phases exhibit ferroelectric properties at room temperature and present structural
distortions leading to predictable structures and space groups [1]. While their dielectric
properties have been intensively studied over past decades, Aurivillius phases have recently
proved to also present good potential as semi-conductor photocatalyst [2,3].
In the search for new ferroelectrics derived from Aurivillius phases, we recently found [4] a
series of layered materials in the pseudo-binary system Bi5Nb3O15-ABi2Nb2O9 (A=Ca, Sr, Pb, Ba).
Preliminary observations made by Transmission Electron Microscopy (Fig. 1) indicate that
these compounds exhibit a complex incommensurately modulated structure. Following the
procedure described in [5], a (3+1)D structural model was obtained using ab-initio phasing by
charge flipping (Superflip) based on the analysis of Precession Electron Diffraction Tomography
(PEDT) data (Fig. 2). The (3+1)D structure was further validated by a refinement against
powder X-ray diffraction (PXRD) in JANA2006 (Fig. 3).
The new materials possess a layered Aurivillius-type structure with periodic crystallographic
shear planes (CSP) leading to the formation of “collapsed” structures with discontinuous
(Bi2O2)2+ slabs and perovskite blocks (Fig. 3b) quite similar to what is known in the high-Tc
superconductors and related compounds [6]. It appears that the structural difference between
the compounds of this series is the length of the collapsed layers, related to the evolution of
the modulation vector with the cationic radius A.
Nevertheless, instead of “conventional” Aurivillius phases, where the possibility of
non-stoichiometry is mostly limited to a partial substitution of A cations for Bi in the (Bi2O2)2+

slabs, the newly found compounds exhibit a wide compositional stability domain.
Our results define the contour of what appears as a new family of layered perovskite oxides
and emphasizing the role of PEDT in the search for new materials.
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Fig. 1: a) [0100] electron diffraction zone axis patterns of one representative member of the new layered compounds.
b) Enlarged area of a) revealing the existence of a modulation of the form q = αa*+γc*. c) Corresponding HREM image.
 

 
Fig. 2: Results for BaBi7Nb5O24, [0100] projection of a 14ax14c: a) Electron density map as obtained from the
charge-flipping structure solution procedure. b) Cationic structural model obtained after interpretation of theelectron
density map and the addition of discontinuous functions (crenels) (Bismuth red and Niobium green).
 

 
Fig. 3: a) Final observed, calculated, and difference plots obtained for the PXRD Rietveld refinement of BaBi7Nb5O24. The
black tick marks indicate the main reflections and the green set the satellite reflections. b) [0100] projection of a
14ax14c supercell as obtained from the PXRD refinement.
 


