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ABSTRACT

The ionic conductivity of NASICON solid electrolytes was simulated by using Monte Carlo Method (MCM).
There were included two conduction paths: {1) Nal-Na2 and (2} Nal-Na2 including Na2-Na2. We assumed
that mid-Na ions provide an additional driving force for Na mobile 1ons due to the interionic repulsion between
Nal and Na2 ions. The inflection point of vacancy availahihty factor, V has been shown at nearby x=2, the
maximum mid-Na sites are occupied. The effective jump frequency factor, W increased rapidly with the compaosi-
tion at low temperature, but decreased at high temperature region. On Nal-Na2 conduction path, the minimum
of charge correlation factor, f. and the maximum of o' were appeared at x=2.0. This indicated that mid-Na
ions affect on the high ionic conductivity behavior, Al the whole range of NASICON composition, In oT vs.
1/T* plots have been shown Arrhenius behavior hul In (VWE) vs. 1/T* have been shown the Arrhenius type
tendency at x=2, which mid-Na is being the maximum. The results of MCM agreed wilh the experimental
one when the chosen saddle point value was 6€ . 36. Here the calculated characteristic parameter of materials,
K and the phase transition temperature were —4.001X10° and 178T (1/T*=1.92, 1000/T=2.22), respectively.

Key words: Mid-Na, Repulsion between Na ions, Nal-Na2 conduction parh, Arrhenius plot, NASICON ionic conducti-
vity
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Fig. 1. Two-dimensional lattice to treat the diffusion
problem of NASICON.
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Fig. 2. Schematic representation of mid-Na sites for-
mation.
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Fig. 9. The results of MC simulation of the prefactor,
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