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Abstract: 

Environment pollution caused by chemical and energy 
industries has increased from last two decades. So that so 
many engineers and scientists try to design sustainable 
chemical process and to produce less hazardous and more 
environmentally friendly source of energy. So that Ionic 
liquids are alternative for other organic solvent. Main interest 
of ionic liquids in green solvent because of their low pressure 
and high thermal stability and environment friendly which 
follows chemistry green principles. 
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Introduction: 

Ionic liquid (IL) is an organic salt that are 
liquid below 100°C or at room temperature. 
It has significant attention as an alternative 
to volatile organic solvents. They are non-
flammable, non-volatile and recyclables, so 
that they are classified as green solvent due 
to negligible vapour pressure, low viscosity, 
good lubricating and hydraulic properties 
and are polar in nature i.e. hydrophilic 
nature and rarely hydrophobic na  ture [1-5]. 
ILs made up of cation and anion. ILs have 
low tendency to crystalized due to bulky 
and asymmetrical cation structure. There are 
infinite combination of anion and cation 
which are leads to IL properties, with anion 
it responsible for qualities like air and water 
stability and with cation it responsible for  

 

 

melting temperature and organic solubility. 
Nanotechnology is also coupled with ionic 
liquids for many applications to create 
flexible properties. Graphene wonder 
material goes with Ils for catalysis 
application as well [6-9]. 

Synthesis of Ionic liquids: 

First room temperature IL Ethyl ammonium 
nitrate was synthesized in 1994 (Melting 
Point 12°C). Generally Ionic liquids having 
two main categories one is simple salts and 
other binary ionic liquids and two stage 
synthesis [10-11].  

Formation of desired cation: 

Synthesis of desired cation is carried out 
either by protonation with free acid or  
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quaternization of amine, phosphine or 
sulfide with haloalkane or dialkyl sulphate. 
For the formation of salts like Ethyl 
ammonium nitrate protonation reaction is 
used in which nitric acids adds to cooled 
aqueous solution of ethylamine [12]. In the 
quaternization reaction, amine is mixed with 
alkylating agent and then mixture is stirred 
and heated [13]. 

Anion Exchange: 

Generally, anion exchange reaction of ionic 
liquids carried out by two methods: reaction 
of halide salts with Lewis acid and anion 
metathesis [14]. Ionic liquids are formed by 

reaction of halide salts with Lewis acids. 
Mostly AlCl3 is used in Lewis acid base ionic 
liquids. General reaction is quaternary 
halide salts Q+X-reacts with the Lewis acid 
MXn gives more than one anion species. 
Example of metal halides are FeCl3, BCl3, 
CuCl, SnCl2. [15-18] 

Anion metathesis method is used for the 
preparation of air and water stable Ionic 
liquids which is based on 1,3-
dialkylmethylimidazolium cations. In this 
metathesis halide salts reacts with 
silver/sodium/potassium salts ofNO2-, NO3-

, BF4-, SO42- and CO2CH3-. 

 

Anion Anionic Sources Chemical Compound Reference 

[N(CN)2] NaN (CN)2 Sodium dicyanamide 28 

[SCN] NaSCN Sodium thiocyanate 28 

[NO3] AgNO3, NaNO3 Silver nitrate, sodium nitrate 29 

[AuCl4] HAuCl4 Chloroauric acid 30 
 

Several new and upgrade on conventional 
methodologies have been developed for 
synthesis of Ionic liquids such as irradiation 
with microwave, sonication, ring opening, 
acid-base neutralization, power ultrasound 
and many more [19-21]. Combination of 
anion and cations and their biological, 
physical, chemical and thermal properties 
ionic liquids classified into several 
categories [22-24].  

Physico-Chemical Properties of ILs: 

There are several Physico-chemical 
properties such as density, melting point, 
acidity, viscosity, polarity, vapour pressure, 
surface tension, thermal stability and many 
more [25-27]. Physicochemical properties of 
ionic liquids changes with structure of anion 
and cations. Melting point of ionic liquids is 
below 100° C and most of them are liquid 
are room temperature. Ionic liquid and its 

melting point have significant relationship 
between the structure and chemical 
composition. As increase anion size 
decreases the melting point. As increase in 
branching on alkyl chain increases melting 
point. Ionic liquids are nonvolatile so that at 
ambient temperature their vapour pressure 
is negligible. Thermal stability for many 
ionic liquids is above 400°C. Viscosity of 
ionic is relatively high as compared to other 
solvents. Viscosity of ionic liquids are 
measured by van der Waals forces, 
hydrogen bonding, and electrostatic forces. 
Density of ionic liquids is greater than the 
other organic solvent and water. Its density 
value ranging from 1 to 1.6 g cm-3.  

Applications of Ionic liquids: 

Ionic liquids have wide range of 
applications in solvent and catalyst, 
biological, physical, analytical, engineering 
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chemistry, electrochemistry and many more. 
Ionic liquids are alternative in green 
chemistry due to their physical and chemical 
properties. It is used as solvent in synthesis 
and catalyst application. Ionic liquids are 
chemical compound but it have been 
developed in biological activities such 
antimicrobial, cytotoxic etc. and drug 
synthesis application as well. Ionic liquids 
possesses unique Physico-chemical 
properties so that it has main advantage in 
Engineering field. They have complex 
interplay results of molecular hydrogen 
bonding and van der Waals interactions 
[24]. Ionic liquids have wide range of 
applications in analytical chemistry. Ionic 
liquids show application in 
chromatography, spectrometry, isolation, 
extraction, electro- analysis and many more 
[25-28]. Ionic liquids are widely used in 
electrochemistry because of the their unique 
Physico-chemical properties like 
conductivity, viscosity, thermal stability etc. 
[29]. 

Conclusions 

Volatile solvents are harmful to 
environment. It causes adverse effects to 
environment. Volatile solvents increase air 
pollution. They are difficult to remove from 
desired product and they are unable to 
recycle. So that it’s big challenge to reduce 
environmental pollution causes due to 
organic solvent. Therefore, interest in ionic 
solvent is increased because of its low 
pressure, high thermal stability. It is used as 
green solvent. Variety of formation of ionic 
liquids and its large no. of application, play 
vital role in future green chemistry and 
science and technology. Nano functionalized 
Ils are good for many applications like 
catalysis, sensor etc. 
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