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Abstract: In recent years, there has been significant attention directed towards storage
technologies for their potential applications. The quest for energy storage devices that are
efficient, sustainable, and cost-effective has driven the exploration of next-generation
batteries. Among these, all-solid-state sodium batteries (ASSSBs) have emerged as promising
contenders to replace lithium-ion batteries for large-scale energy storage, owing to the
abundance of sodium, safety, affordability, and eco-friendliness. Nevertheless, the
advancement of solid electrolytes with both high ionic conductivity and stability remains a
key challenge. This study delves into the influence of glass crystallization on improving
electrical properties and assesses the suitability of sodium phosphate-based glass-ceramics as
effective ionic conductors. Employing a melt-quenching method, glassy samples were
elaborated and subsequently crystallized under specific heat treatment conditions determined
using Differential Scanning Calorimetry (DSC) measurements. The resulting glass-ceramics
underwent comprehensive structural, microstructural, and electrical analyses, including X-ray
diffraction (XRD), infrared (IR), Raman spectroscopy, scanning electron microscopy (SEM),
and electrochemical impedance spectroscopy (EIS). Findings indicate that the glass-ceramic
demonstrates enhanced sodium ionic conductivity compared to the pristine glass, along with

notable thermal stability.
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in sodium batteries for energy storage applications.
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