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Tonic liquids (ILs) are molten salts that are liquid at relatively low temperatures. They are composed of steri-
cally mismatched ions that hinder crystal formation and are often defined as salts with melting temperatures
below 100 °C, though many are liquid at room temperature and below [1].

Recently, there has been great interest in ILs as their unusual combination of properties, such as, low vapour
pressures, wide electrochemical windows, good thermal stabilities, and the ability to dissolve a wide range
of solutes, has led to their use in a wide range of areas. These include, but are not limited to, as reaction
media for sustainable chemistry, in the electrochemical deposition of metals and semiconductors, catalysis
[2], nanoscience [3], biomass processing [4], carbon capture and storage [5], and analytical chemistry [6].

One of the advantages of ILs is that their physicochemical properties can be tuned by changing the anion,
cation, or both. For this reason, ILs are often described as “designer solvents”. Recent studies have shown
that a library of liquids with a range of properties can be produced by mixing two or more ILs [7]. However,
whilst many studies on pure ILs have been performed [8], comparatively little is known about the fundamental
properties of IL mixtures and how these relate to their composition.

The structure of ILs in the bulk are critical to many of their applications. In the bulk, the amphiphilic nature
of many IL ions results in nanosegregation of the liquid into polar and nonpolar domains [9], leading to
the development of nanostructures that have been studied using a range of experimental and computational
approaches [8]. Much less is known about the nanostructures formed within mixed IL systems and how these
effect their physicochemical properties [10].

Alongside laboratory-based techniques such as rheology and surface tension, we have used the complemen-
tary techniques of small-angle neutron and X-ray scattering (SANS and SAXS) to study the bulk structure of
mixed IL systems in a systematic fashion. The systems of interest are mixtures of [CnMIM][Tf2N] - varying
the chain length, n, of the cation between 2 to 12.

Selective deuteration of the chain on the cation has been utilised during the SANS measurements and has
allowed us to gain a detailed view of the nanosegregation within the systems under study. This has moved us
one-step further in determining how different the chain lengths need to be in order for aggregation to occur.
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