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NASA'’s Interest in Solid-State Batteries @
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NASA'’s Interest in Solid-State Batteries @
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Holey Graphene (hG)

Full version: https://www.youtube.com/watch?v=0Gyn2PiBTNO
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https://www.youtube.com/watch?v=OGyn2PjBTN0

A Dry Compressible Carbon Scaffold: Holey Graphene @
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A Game Changer in Electrode Preparation
T
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Dry Pressed S Cathodes Enabled by hG
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O Facile solvent-free preparation of high S content, high mass loading S cathodes.
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Composite Solid-State Cathode Powder @

 Active material: S

Q Solid electrolyte (SE):
LigPSsCl (LPSCI)

O Carbon: CB (carbon black)
vs hG (holey graphene)

U Multistep mixing process

CB: Super C45
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Dry-Pressed Cathode/SE Bilayer Discs

CB hG

L Both composites are compressible to
form robust cathode/SE bilayer discs

O LPSC glass electrolyte serves as binder

 hG as “cold pressable hosts” is not an
obvious advantage...?
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Dry-Pressed Cathode/SE Bilayers




Cathode Microstructures
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All-Solid-State Li-S Cell Impedance Characteristics
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0 The use of hG provides much lower impedance, especially in low frequency region.
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Li lon Diffusion Properties
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All-Solid-State Li-S Cell Performance @
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O The use of hG in comparison to CB results in :
» Lower overpotential

» Higher discharge capacity



Cathode Post-Mortem Morphology
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Strategies toward High S Utilization
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Pushing the Limit in Specific Energy
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Summary &

4 Solid-state S cathodes were prepared by solvent-free pressing a mixture of S,
solid electrolyte, and carbon

1 Holey graphene provides robust composite cathode architecture, thus enhanced
electrochemical performance (in comparison to carbon black)

A Achieving high S utilization at high mass loading (> 5 mg/cm?) in all-solid-state
cells remains challenging but possible

[ A specific energy path toward 500 Wh/kg may be feasible
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