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Lithium niobate LiNbO3 (LN) and lithium tantalate LiTaOs3 (LT) are key ferroelectric materials with
displacive character. Like perovskite oxides BaTiO3;, PMN-PT systems, they are widely used in various fields
of electronic and optoelectronic high-tech applications. The early studies of LN and LT compounds get rise
to a confusing ferroelectric behaviour between their stoichiometric and congruent forms. The ambiguity has
been overcome only after the determination of the phase diagrams Li>2O-Nb2Os and Li2O-Ta»Os; which
evidenced a clear non-stoichiometry (Fig.1) affecting deeply their physical properties: i) ferroelectric Tc
values, ii) electrooptical properties, iii) photorefractive behaviour, iv) etc. As a matter of fact, the 1st diagram
of Reisman et al. (J. Am. Chem. Soc. 80 (1958) 6503) giving stoichiometric LiTaO3 needed to be updated (Fig.1).
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Different Authors have proposed various approaches of the non-stoichiometry and tempted to
explain the observed change in the physical properties versus: i) chemical doping, ii) thermal treatments, iii)
state of the sample: single crystal, ceramic, thin film, iv) etc. In the case of the ferroelectric behaviour for
example, most of Authors have correlated the evolution of the Curie temperature to the lattice deformation
and notably to the lattice parameters ratio cu/an as the structure is hexagonal with the polar space group R3c.

We have conducted investigations on the crystal chemistry and related ferroelectric properties of
Li(Nb,Ta)Os3 solid solutions within various ternary systems (Li2O-M205-M’1Op) with M=Nb, Ta and M'=
various transition element cations of different oxidations degrees like Cu?*, Fe3*, Ti%*, Zr¢*, We*, etc.

Considering the basic structure of Li(Nb,Ta)Os with corundom type OM>0Os; (with O=cationic deficit,
M= Al, etc) our studies have concluded to the possibility of only six types of non-stoichiometry represented
hereafter by Eq 1 to Eq 6 and corresponding the following classes A and B:

A.- Structural defects located only on the cationic sites:

Al.- Same Stoichiometry as LiMO3 (M=Nb, Ta): 0OM,0; (Eq.1)

A2.- Cationic excess with the general formula : 3:xM2.x03 (Eq.2)

A2.- Cationic deficit with the general formula : 31.4xM2403 (Eq.3)
B.- Structural defects located on both anionic and cationic sites:

B1.- Anionic deficit alone with the general formula: OM;05.,A, (Eq.4)

B2.- Anionic deficit & cationic excess with the general formula: 3:1xM2.:x03.Ay (Eq.5)

B2.- Anionic deficit & cationic deficit with the general formula : 314xM2 O3.yAy (Eq.6)

where 0 and A represent cationic and anionic defects, respectively.



Eqs 1-6 allow to predict the point defects in the lattice while the key point to explain the ferroelectric
behaviour is to determine the cationic distribution over the unit cell which will allow to know how the
dipoles are arranged. From the atomic arrangement it was possible for us to follow the ferroelectric
deformation versus the chemical composition. In our lecture, we will give our updated key results for :

i) LiTaOs solid solutions along the binary system Li2O-TaxOs ;
ii) LiTaOs solid solutions along two lines within the ternary diagram Li2O-Ta>Os-TiO;
iii)LiTaOs3 solid solutions within the ternary diagram Li2O-TaO0s-WOs3;
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