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Rising concerns about operational safety and the environmental impacts of fluorinated compounds
prevalently found in electrolytes for lithium and sodium batteries motivates the development of
alternative non-flammable, non-volatile, and less hazardous electrolytes. Ionic liquid electrolytes
generally exhibit negligible vapor pressure and can have high thermal and electrochemical stability,
making them an attractive alternative towards conventional electrolytes. Herein, ionic electrolytes
utilizing the acesulfame anion are proposed. The acesulfame anion is a non-fluorinated anion that
originates from potassium acesulfame, a toxicologically evaluated tabletop sweetener.? Specifically,
N-methoxymethyl-N,N,N-trimethylammonium acesulfame ([N111a101H][ACE)),
N-methoxyethyl-N,N,N-trimethylammonium acesulfame (IN1112on][ACE]),
N-ethyl-N-methyl-oxazolidinium acesulfame ([Comoxa][ACE]), N-ethyl-N-methylmorpholinium
acesulfame ([Commor][ACE]) and N-methyl-N-propylpyrrolidinium acesulfame ([C3mpyr][ACE])
were investigated. These materials were characterized using differential scanning calorimetry,
electrochemical impedance spectroscopy, pulsed-field gradient nuclear magnetic resonance, and
cyclic voltammetry to assess their thermal, transport, and electrochemical properties. All materials
show promising electrochemical windows exceeding 4.90 V (vs Fc/Fc*). Of the newly synthesized
salts, the [Camoxa][ACE] exhibited the highest ionic conductivity at 3.5 x 10 S cm™!, consistent with
ionic diffusivities in the order of 102 m? s, both at 30 °C. Insights into the structure-property
relationships of these new acesulfame-based ILs will aid the development of fluorine-free electrolyte
systems.
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