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Chapter 3

Chemistry of ionic liquid with its
classification and applications

Arif Ali?, Saima Kamaal®, Mohd Muslim?, Musheer Ahmad?, Mohd Afzal®,
Saleem Javed, and Qazi Inamur Rahman®

“Department of Applied Chemistry, ZHCET, Faculty of Engineering and Technology, Aligarh
Muslim University, Aligarh, Uttar Pradesh, India, ®Department of Chemistry, College of Science,
King Saud University, Riyadh, Saudi Arabia, “Department of Chemistry, Institute of H. Science, Dr.
Bhimrao Ambedkar, University, Agra, Uttar Pradesh, India, dDepartment of Chemistry, Integral
University, Lucknow, Uttar Pradesh, India

1 Introduction

In last years, ionic liquids (ILs) mainly consist of essential ions (cation and
anion) with melting points below 100 °C temperature and some ionic com-
pounds are liquid below ambient temperature, e.g. has ionic liquid [EMIM]
[N(CN),]~ (1-ethyl-3-methylimidazolium dicyanamide) have melted at
—6 °F (=21 °C) [1-3]. Firstly, ionic liquid was introduced by Paul Walden
in 1914 who reported the 12 °C melting point of ethyl ammonium nitrate
(EAN), which exists in an ionic liquid state below room temperature, while
EAN is acquired at the melting point of 5255 °C [4-6]. Who never realized
that ILs have become much more interesting for researcher? After the passing
of one century, researcher have focused on this topic because it has a broad
potential for the outcomes of multidisciplinary environmental aspects. In
another way, ILs are well known as salts which also exhibit under 100 °C or
even at ambient temperature. Most of ILs are usually fascinated by cations like
organic compounds (substitutes of N,N'-substituted imidazolium, tetra-
alkylated, tetra-alkylated ammonium, phosphonium, N-substituted pyridinium
etc.), and inorganic or organic anions (trifluoromethylsulfonate [CF3SO5] ", bis
[(trifluoromethyl)sulfonyl]imide [(CF3SO,),N] ™ (i.e., NTF,), trifluoroethano-
ate [CF;CO,] ™, BF,, HSOy, Cl™, PFq etc.) (Fig. 1) [7]. ILs were developed
by organ-aluminates, which are used on the basis of electron donor and electron
acceptor potential and their ionic (like acidic and alkaline) character that could
be achieved by modifying in aluminum composition. Dissimilar to acidic orga-
noaluminates, the solvation and solvolysis of metallic ions are inhibited by
basic haloaluminates; chloro, bromo and iodo-based ILs provide a large
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