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ABSTRACT

The ionic conductivity of NASICON solid electrolytes was simulated by usmg Monte Carlo Method (MCM)
based on a hopping model as functions of temperature and composition. Two conduction paths were used : jum-
ping from Nal to Na2 and jumping from Nal to Na? and jumpng from Na2 to Na2. Vacancy availabiity
factor, V was affected by composition, temperature and the conduction paths. For f"-Alumina, it was known
that the minimum of charge correlation faclor, f. appears at the composition, p=0.5, but there was not shown
the minimum of f. for NASICON. When the NASICON composition, X, approaches 2.5, the curve of In oT
vs. 1/T* was shown Arrhenius behaviour and also In (VWf.) was a linear funchion of 1/T*. The results of
simulations on the considered conduction paths didn't agree with the experimental results. Thus it will be
necessary to include the another Na sites as mid-Na site on the conduction path to obtain the better results.
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Fig. 1. Two-dimensional lattice to treat the diffusion
problem of NASICON.
®: Nal, ©O: Na2
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Fig. 2. The approach to equilibrium at x=2 and T*=
0.8
{1) The approach from the completely disorde-
red state

(2) The approach from this work
{3) The approach from the completely ordered
state
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Fig. 3. The vacancy availbilily factor, V as a tunction
of composition, X.
{a) A conduction path in NASICON, Nal-Na2.
() B conduction path in NASICON, Nal-Na2
and Na2-NaZ.
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Fig. 4. The effective jump frequency factor, W as a
function of composition, x.
{a) A conduction path in NASICON, Nal-NaZ.
(b) B conduction path in NASICON, Nal-Na2
and Na2-NaZ.
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Fig. 5. The charge correation factor, f. as a function
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{a) A conduction path in NASICON. Nal-Na2.
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Fig. 6. Localization of a vacancy in two-dimensional

NASICON leading to high correlated back and
forth hopping of ions and f—0 at x—0.
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