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Objective: We aim to create zero-crossover solid state separators for safe, low cost, long cycle-life, low temperature (<150°C)
grid-scale sodium-based batteries.
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Thermal Analyses of Solid State Reaction Alternative Separator Materials

Goal: Inform low cost synthesis of high density, highly conductive NaSICON separators Goal: Identify new, highly conductive, low cost sodium ion conductors.
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« Thermal analyses informed key thermal processing that enabled dense, functionally conductive NaSICON

10 15 20 25 30 35 40 separators for lab-scale testing.

 lonic conductivity in novel MMT separators is depends on H,O content and retention of layered clay structure.

« MMT composites show promise toward reducing pellet brittleness, but insulating polymer content or processing
treatment (e.g., heating) can degrade performance.

» |nitial tests indicate that MMT could prove useful as a novel ion conductor for Na-based batteries.

NaSICON calcined at
600°C, sintered at
1230°C yields >94%
density and > 0.4
mS/cm at 25°C.

These ceramics are
suitable for lab-
scale testing of
molten sodium

hatter » Future work will expand these results toward improving NaSICON ceramic conductivity through ionic doping
atteries.

Mmmmm, Setln and syr)thesis of clay-based or NaSICON-based composites with high conductivity and robust mechanical
properties.

Enhanced understanding of materials/properties relationships inform improved separator development!
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