Anode-less Lithium-ion cells
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Introduction

Anode-free batteries offer improved energy densities over graphite or
lithium metal anodes, by having Li metal plate on to the current
collector during charging.

However due to the lack of a Li reservoir, Li losses directly decrease

Methodology

Produced 50/50-coin cells to create
consistent plating conditions across
the different coppers for SEM
imaging.

deliverable capacity and limits cyclability.
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characterizing lithium plating.

Schematic for phenomena limiting anode-less performance The ceIIs were then deconstructed
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and the Li plated copper samples
were imaged under the SEM using
the air transfer module.

We hypothesize that Copper 2 has a more
homogenous surface and lacks defined
channels leading to smoother plating and
better cycling.

Strategies for improving the reversibility of lithium plating include
changing the current collector, electrolyte and cycling conditions.
We will be focusing on the current collector.

Electrochemical Data: comparing cycling performance
Coulombic Efficiencies were calculated by dividing stripping capacity by

Initial plating morphologies comparisons.
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Investigating fluorine content of Cu Surfaces with EDX Increasing plating capacity
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Data suggest flowery plating has Imaging dead lithium after 15t cycle
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indicating SEl and morphology are
related.

» Stripped as much lithium as
we could after plating (1 cycle)

» Observed dead lithium, even
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EDX map of 0.5 mAh/cm? on untreated Copper 2
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EDX spectra results from box spectra left but also spatial arrangement.
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