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“Ion Dissociation in Ionic Liquids and Their
Aqueous Solutions”
Abstract

The existence of a myriad of salts that are liquid at room temperature, even in the absence of any water or other
solvent, encourages a re-examination of our concepts of ion dissociation. It is easy to think of the ions in dilute
aqueous salt solutions as being completely dissociated and fully solvated by water. But what happens when
there is not just a concentrated salt solution, but a sea of ions with no solvent present whatsoever? How does
this picture change as water is added to the ionic liquid? Watanabe (J. Phys. Chem. B, 2004, 108, 1659316600) first started exploring this question for pure ionic liquids by examining the ratio of the molar
conductivity obtained from impedance measurements to that calculated from the ionic diffusivity (selfdiffusion coefficients determined by pulsed-field-gradient spin-echo NMR) using the Nernst-Einstein
equation. This ratio is frequently referred to as the ‘ionicity.’ Here we present a simplified method to estimate
the ‘ionicity’ from just ionic conductivity, viscosity and density, along with estimates of the ionic radii from
either group contribution methods or limiting ionic conductivity data. We show how the ‘ionicity’ and/or the
radii change with composition for aqueous solutions of a series of dialkylimidazolium-based ionic liquids.
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