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Abstract

The design and identification of solid electrolytes can lead to finding safer and more efficient solid state
batteries in a wider temperature range for fuel cells. There are more than 200,000 crystal structures in the ICSD
database for finding solid electrolytes, and among them, more than 44,000 experimental structures have been
considered in the search for solutions for advances in energy storage. Therefore, before making solid
electrolytes, we need new calculation methods so that we can choose the appropriate structure among all these
existing structures with the help of it, more quickly and accurately than in the past. Super ionic conductor solids
are one of the main components in energy storage and conversion, and the development of these new
conductors is impossible without a comprehensive understanding of ion migration mechanisms in these
structures. NaSICON is an oxide-based solid electrolyte with a three-dimensional framework. NzZP
(Nazr2P3012) and rhombohedral LiZr2P3012 (LZP) are the two prototypes of all NaSICONSs. In this
research, with a new computational approach, we showed that by changing the sodium ion with lithium in the
structure of NaSICONs, the amount of activation energy, which plays a decisive role in the design and
production of all-solid-state batteries, changes and we have answered the question whether with this change,
the path of movement of sodium and lithium ions inside the crystal structure remains constant or not.
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