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There is a large demand for batteries in applications for electric vehicles and domestic stationary power supplies. Although
Li-ion batteries currently dominate these markets, new battery systems with high energy and power densities and good
reliability continue to be in high demand. All-solid-state batteries employing non-flammable inorganic solid electrolytes
instead of organic electrolyte solutions are attractive candidates. Although the lithium system is widely used for secondary
batteries, sodium can surpass lithium with advantages such as its low-cost, low-environmental impact and abundance of
natural resources. Thus, sodium all-solid-state batteries might be suitable for the next generation of low-cost batteries.
Sodium ionic conductors are highly promising as solid electrolytes for all-solid-state sodium batteries, with the capacity to
improve energy and power densities of liquid electrolyte based batteries and address their safety issues. However, ionic
conductivity of sodium electrolytes remains ca. one order of magnitude lower than that of lithium systems. In the present
study, a novel sodium superionic conductor, tetragonal Na3PSs was synthesized. This phase has an ionic conductivity of
3.39x 1073 Scm ! at 25°C, which is the highest value among sulfide-type sodium conductors reported to date. The tetragonal
phase with the high conductivity was synthesized by quenching from 700°C followed by the annealing at 450°C, which
introduced vacancies and increased interstitial sodium ions in the structure. All-solid-state battery was examined using the
tetragonal NasPSs4 as the solid electrolyte. The reversible charge-discharge characteristics were obtained at room
temperature. The relationships among the synthesis conditions, crystal structures, ionic conductivity, and battery
characteristics are discussed.
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