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High energy density batteries are desired for
smaller, lighter mobile devices. A lithium metaloale is
an intriguing possibility because it represents the
maximum achievable energy density for a lithiumdshs
battery, 3861 mAh/g instead of 329 mAh/g for
commercial graphite anodes. A major deterrent & th
lithium metal electrodeposits into long whiskerattican
short circuit the battery.

lonic liquids are of interest not only because of
their near-zero vapor pressure, but also becausg th
allow for the co-deposition of other metals such as
sodium and potassium. Reduction of alkali metaleiot
than lithium has not been shown for organic elédytes.
The co-deposition of lithium and sodium from quasey
ammonium butyltrimethylammonium
bis(trifluoromethansulfonyl)imide (QA-TFSI) has lmee
shown to mitigate lithium dendrite growth [1], [2Pur
modified electrolyte allowed lithium to deposit eads
on the surface rather than as dendrites. Lithiumddies
likely grow due to certain crystal faces being more
electrochemically active than others. Sodium mayod#
preferentially on these sites, resulting in a dedpl
morphology that blocks dendrite growth.

A detailed study on the nucleation and early
morphology has been completed. In QA-TFSI, lithium
dendrites appear immediately upon nucleation. Aatdit
of a small amount of sodium changed the nucleation
geometry of the deposited metal to a rounded beads,
rather than cylindrical dendrites. Analysis of emt-time
transients showed  significant deviations  from
conventional geometry based growth models due ¢o th
effect of the solid electrolyte interface (SEI) day The
model was adapted to better explain the behavior

observed from electrochemical, SEM, and SIMS data.
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