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Abstract
Rechargeable electrochemical cells based on earth-abundant metallic anodes, including sodium, zinc,
and aluminum, offer the potential for low-cost storage of electricity that meet the stringent cost and
performance demands for grid-scale storage. Such cells are under active development worldwide
because they provide a path towards battery systems capable of managing intermittency of electric
power generation from distributed solar and wind installations. Recharge of any metal anode requires
reversible electrodeposition of metals onto themselves, a process that is fundamentally unstable. This
talk considers the stability limits for metal electrodeposition processes in liquid and semisolid
structured electrolytes and, on that basis, proposes electrode and anode/electrolyte interphase design
principles for enabling stable electrodeposition of metals. The talk will also explore contemporary
efforts to create minimal electrolytes and electrochemical interphases based on these principles and will
discuss their effectiveness in enabling cost-effective energy storage systems with high levels of
reversibility.
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