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Structural and electrochemical characterization of sodium solid electrolyte

α-Na 3 PS 4 • Stable at RT • Very low σ Na1

Introduction

Li-ion batteries

To date:

 Best mobile alternative  Reliable

Safety concerns

Growing demand [1] 

Sodium as ion

Sodium polysulphides:

• Record ionic conductivities

• Lightweight

• Accessible components At what temperature the highly conductive phase is formed?

Na superionic conductors All Solid state batteries

2.85 P 0.85 W 0.15 S 4

Mechanochemical synthesis

Operation conditions:

• ZrO 2 jar + balls

• Rotation speed: 600 rpm

• Balls: 11 × Ø10 mm

• Milling time: 10 h

Methodology

Heat treatment (HT)

• Dynamic vacuum, 10 °C/min

• 210°C (2 h) • 300 °C (2h) • 380°C (2 h) • 550°C (7 h) • 750°C (0.1 h) Natural cooling  Recrystallization Melting point (vacuum) [5]
Results and discussion 

••

  Fuchs et al. [3] Tsuji et al. [4]Is there consensus on the best synthesis route?

•

  NPWS introduced in oven under vacuum • NPWS melts before 550 °C (vacuum) β phase (stable at RT) σ ion × 420  Na hop favored  • Phase identification @ ≠ time & Temp • Long rest @ 300 °C & 380 °C (12 h) • Electrical conductivity negligible? Electrochem.stability window, plating stripping, full cell…• Transient phase @ ~275 °C• Multiple phases during hold @ 300 °C -Can they be isolated? -Electrochemical performance?
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