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Solid-state lithium–sulfur (Li–S) batteries are promising next-
generation systems, as polysulfide shuttle and Li dendrite 
growth can be effectively suppressed by replacing liquid 
electrolytes with solid electrolytes (SEs), boosting the both
cyclability and energy density.1-2

However, their commercialization is limited by the lack of thin, 
robust, and scalable SEs that combine strong microstructure, 
high ionic conductivity, and stable interfaces with Li metal.3-4

This work presents scalable fabrication of  Li₆PS₅Cl-based thin 
solid electrolyte (TSE) separators, revealing how processing 
governs mechanical and electrochemical properties essential for 
practical solid-state batteries.
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This work:
• Developed scalable processing methods 

for thin Li₆PS₅Cl separators (<50 μm).

• Demonstrated compatibility with Li-
metal anode through the formation of a
stable solid electrolyte interphase (SEI).

• Processing–property trade-off: 
mechanically stronger films exhibit 
lower ionic conductivity.

Future work:
• Binder and slurry optimisation for

balanced mechanical and electrochemical
properties.

• Further densification required to
enhance critical current densities (CCD).
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• Freestanding film

• Thickness < 50 μm

• NBR/XNBR binder:
Provides adhesion
between particles for
improved processability 
and mechanical flexibility.
• Toluene solvent:
Ensures uniform
dispersion of Li₆PS₅Cl
particles; Maintains
structural integrity and
preserves ionic 
conductivity.

Tape-casting method:
√ Improved mechanical strength from uniform binder network
× Limited ionic conductivity from increased Li-ion tortuosity
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LSV tests (C-coated Al/TSE/Li) EIS tests (Li/TSE/Li) CCD tests (Li/SE/Li)

(600 μm thick) (50 μm thick)

< 1 MPa, 30 °C
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