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Background and Motivations:
Low Temperature Molten Sodium (Na -Nal) Batteries

Realizing a new, low temperature molten Na battery requires new battery
materials and chemistries, in particular, sodium ion conductors

Sodium ion conductors -A Key 2¢ —> @
Ingredient for Success
NaSICON Cathode
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A Good mechanical integrity
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+ 1 Methodology: Nanoindentation and Scanning Probe
Microscopy inside a Glovebox

.
MB 0

Left: The Nano Indenter G200 system(now KLA-Tencor)

Right: Bruker Dimension ICON system: Atomic Force Microscopy (contact, tapping, lateral force modes),
conducting tip, Scanning Electro -Chemical Microscopy, and Scanning Kelvin Probe.
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6 ‘ Methodology: Mechanical and Microstructural @4
Characterization of Montmorillonite Sodium lon Conductors

(see Ryan Hi Il | 0s poster present
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; I Results: Mechanical and Microstructural Characterization of
Mont mori |l 1l onite Sodi um | on Cond

poster presentation (ID#174) for details)
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Hypothesis: Clay structure can affect the

mechanical properties of clay -based sodium ion
conductors




Results: Mechanical and Microstructural Characterization of

Mont mori |l l onite Sodium I on Cond
poster presentation (ID#174) for detalls)
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Layered structure of MMT clay contributes Addition of polymer synergistically enhances

strongly to mechanical stability modulus and hardness of composites!




9 ‘ NaSICONSeparator

Key Qualities of NaSICONCeramic
lon Conductors

A NaZr,PSiO,,

High Naion conductivity (>10 -3 S/cm at
25°C)

A
A Chemical Compatibility with Molten Na
and Halide salts
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Mechanical integrity???
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Goodenough, J. B, et al. (1976). "Fast Na+-
ion transport in skeleton structures."
Research Bulletin 11(2):
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FIG. 8
Temperature - conductance prod-
uct T/R vs 1/T for a typical cer-
amic specimen of NagZr3PSisO;2
with graphite electrodes at
300 kHz.

1.2

Molten Na Battery Cell Set-Up

Materials



10 ‘ Results: Mechanical and Microstructural Characterization of

NaSICON
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11 | Results: Mechanical and Microstructural Characterization of
NaSICON
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