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Microheterogeneity in lonic Liquids: A reality
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Editorial

Even though Sundermeyer first used lonic Liquids (ILs) in catalysis as early as 1965 [1]. The real potential of ILs became fully
appreciated in less than two decades. It was mainly initiated by K R Seddon and R D Rogers groups [2,3]. A focus of ILs
research was first placed on developing “greener” alternatives to hazardous organic solvents as many organic reactions were
found to undergo efficiently in ILs [4-5]. In the past decades, with the involvement of many researchers from different fields
of sciences, the scenario has changed. Now, the ILs have immerged as whole new materials, much of which are yet to be
discovered or understood. Over the years, ILs have found various potential applications; as the catalyst, electrically conducting
fluids (i.e., electrolytes), and in many other applications in addition to powerful green solvent.

The IL is a substance that is composed solely of anions and cations. Therefore, it is expected to possess some kind of short-
range organization (i.e., some kind of charge ordering) so as to fulfil the local electro-neutrality condition and also to maximize
the electrostatic interactions between ions of opposite signs. In addition to these, there are several weak interactions (such as
van der Waals interaction) have been discovered during the last two decades. Altogether, it is now no wonder that IL might
organize its high charge density portion into a local structure that obeys electro neutrality but possess a kind of supramolecular
structure to a certain length.

Simultaneously but independently, Saha and Holbery first discovered the polymorphisms of imidazolium cation back in 2003
[6,7]. We could sense the possibility of having microheterogeneity that time itself. Therefore, it was mentioned in our paper,
“Tonic liquids seem to be unique in that they have definite local structures despite their homogeneous appearance” [6]. We
believed that several unique features/applications are often reported in the literature due to microheterogeneity. A detailed
Raman spectroscopic studies helped us elucidate the deeper aspect at the molecular level [8]. Later on, we have published
several pieces of evidence of the existence of unique interaction in ILs leading to the formation of microscopic heterogeneity/
nanostructuredness and as well as experimentally estimated the possible shape and size of imidazolium cation based ILs [9-
14]. To date, a large number of publications are focused on this issue of microheterogeneity/local structure in ILs, but the issue
is yet to be understood beyond doubt. However, all recent data published clearly indicates that ILs are not structurally

homogeneous; rather, an unexpected degree of mesoscopic heterogeneity might exist.
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