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Abstract

Energy storage beyond fossil fuels is a key component of a carbon-neutral energy landscape, and batteries
have an important role to play. As lithium-ion batteries approach their theoretical specific energy limits, new
chemistries, such as lithium metal anodes, must be investigated. However, the irreversible morphology
changes during plating and stripping of lithium metal, or the “lithium dendrite problem”, is a significant barrier
to the viability of lithium metal as an anode. Mechanically rigid electrolytes have been predicted to suppress
the growth of lithium dendrites, but finding an electrolyte with the necessary ion-conducting, mechanical, and
other properties to reversibly plate and strip lithium at commercially relevant rates is not trivial. Block
copolymers allow us to combine domains of lithium-ion-conducting polymers with domains of mechanically
reinforcing polymers to form an electrolyte that performs better than the sum of its parts.

I will discuss lithium ion transport through these microstructured electrolyte membranes, as well as show
visualizations of the morphology of electrodeposited lithium acquired through X-ray tomography. These
visualizations are used to calculate an experimentally measured current density on planar and non-planar
lithium electrodes to inform our understanding of dendrite growth. These results will lead to more intelligent
modeling, design, and engineering of solid electrolytes for next-generation lithium metal batteries.
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