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RELATIONS BETWEEN THE STRUCTURE AND THE PROPERTIES OF ANIONIC
CONDUCTIVITY OF THE Nags_ xYo.5+xF2+2¢ SOLID SOLUTIONS

L. Pontonnier*, S. Aléonard, G. Patrat and F. de Bergevin

Laboratoire de Cristallographie du C.N.R.S., associé 4 L’'U.S.T.M.G., 166 X, 38042 Grenoble Cédex
(France)

The local structure of the anionic conductors Nag s_, Y 5,4F2,0, having a fluorite disordered

structure stabilized by doping has been described by a tridimensional arrangement of ordered
microdomains in which the interstitial fluorine atoms (F_;gg, 48i: ™uu) are associated in
[NaY,F;,<110>]2- clusters diluted in a fluorite matrix (1).

The fluorine arrangement obtained from structural refinements (2x = 0.02 ; 0.04; 0.08 ;

0.18 and0.28) agrees completely with the number of fluorine atoms used by the model in the
different anionic sublattices :
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Such a model shows that the metastable fluorite structure of the Nag 5, Yo.5,.F2,25 solid solutions
is stabilized by the substitution of 2 or 3 % of the normal fluorine atoms (Fy 8¢ : }}} ) by
oxygen. The number of substituted oxygen atoms corresponds with that measured by
¥ activation (2).

We have observed that the anionic conductivity of the Nay 5_, Yg 5,xF.24 solid solutions is

quite independent of the anion excess (3). This behaviour is different to that generally observed
with the doped fluorite structures as CaF, or BPbF; (4,5).
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In the proposed structural description all the intersitial fluorine atoms are trapped in
[NaY,F ,<110>]2- clusters, the stability of which is steadied by the yttrium atoms. Almost all the

anionic vacancies induced in the normal fluorine sublattice of the fluorite structure are also trapped
in the fluorine cuboctahedra (12F_;19,).

So, it seems that the anionic conductivity could be connected with the motion of the normal
fluorine atoms, enhanced by their anharmonic vibrations (related to the 60 % of inelastic
contribution at the neutron diffuse scattering measured at room temperature).

NMR measurements and neutron diffraction studies performed at various temperatures
indicate echange between the normal and interstitial fluorine atoms. At 760 C the diffusion paths
may be observed on the neutron Fourier difference maps (2).
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