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Deep eutectic solvents (DESs), a novel class of liquids formed via significant freezing point depression of
constituent compounds, have attracted attention as functional, customizable, and cost-effective solvents. In
particular, DESs containing electrolytes (electrolyte-based DESs) are promising as nonaqueous, highly
concentrated ionic media. However, their behavior as reaction solvents remains poorly understood. This
study investigated the solution chemistry of a model system, choline chloride and ethylene glycol mixed in
a 1:3 molar ratio (ChCI+3EG), using electrochemical techniques. Measurements of chloride ion activity
revealed that ChCl is fully dissociated in ChCI+3EG, consistent with previous structural studies, supporting
the presence of free ions even in a nonaqueous medium. Additionally, the self-dissociation constant of
ChCI+3EG was determined via acid-base titration using triflic acid and DBU as titrants. The pK_AP value
was 16.6, larger than that of water (14) and close to that of pure ethylene glycol (15.6), suggesting that EG
is the primary acid-base active species in the mixture. Interestingly, ChCl appears to suppress the ionization
of EG, indicating that this solvent system behaves differently from a simple mixture of freely dissociated
ions. These findings demonstrate that electrolyte-based DESs possess unique solvent properties that cannot
be extrapolated from conventional solvents or electrolytes. This work provides a thermodynamic basis for
understanding ion behavior in DESs and represents a step forward in establishing the solution chemistry of

this emerging class of solvents.



