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Abstract

The current lab production of Solid-State Electrolyte (SSE) for Lithium-
lon batteries is limited to planar geometries and random porosities.
Although SSE has shown improvements, they still face dendrite
propagation issues. Additive manufacturing known for its rapid
prototyping allows the materials and structures to be modified and
achieve a more stable battery. Moreover, different hierarchies (e.g.,
patternings) can be modified to block dendrite growth. Finding an ideal
configuration is our ultimate goal, where safe, high-energy-density solid-
state batteries can be a reality and pass the lab-scale production into the
commercialization phase.
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Tantalum-doped cubic garnets (Lig:LasZr, :Ta, :0,,, LLZTO) have been
shown to decrease dendrite growth while creating a more stable battery
against Li-metal, which has the highest negative redox [1].
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Overview & Testing
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Each different patterning will be tested to determine the performance
behavior of our SSE batteries. We hypothesize the ionic conductivity may
Increase based on uniform shear stress from the patterns [4]. Also,
different patterns may be tailored for blocking dendrite propagation
which will create stability and have higher energy density.
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Testing:

* PEIS (Potentio Electrochemical Impedance Spectroscopy)
« GCPL (Galvanostatic Cycling with Potential Limitation)
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