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A B S T R AC T

Ionic liquids (ILs) have great potential for industrial use as green alternative solvents. However, 
the high price of ILs restricts their applications. Since ILs are easily lost in its application pro-
cess, it is necessary to seek for an effective approach to recover and concentrate ILs from ILs/
water mixtures. In this paper, an electrodialysis (ED) process was proposed to concentrate the 
model ionic liquids of 1-butyl-3-methylimidazolium chloride ([BMIM]Cl). It was demonstrated 
that ILs could be successfully concentrated from aqueous ILs solution using the permselectivity 
of ion exchanges membranes under DC electric fi eld. The structure of the products was identi-
fi ed with 1H NMR. The effects of applied voltage and fl ow rate were intensively investigated. 
The experimental results showed that the increase in applied voltage and the decrease in fl ow 
rate would lead to the better performance of ED cell.
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1. Introduction

Room temperature ionic liquids (ILs) are composed 
of ions comprising a relatively large asymmetric organic 
cation and an inorganic or organic anion. In recent years, 
the synthesis and application of ILs have received con-
siderable interest due to their potential or demonstrated 
applications such as synthetic chemistry, catalysis, sepa-
ration technologies, bio-enzymatic reactions [1–4]. For 
example, the dissolution of cellulose using ionic liquids 
has been providing a new platform for ‘‘green’’ cellu-
lose utilization. Cellulose can be dissolved, without 
derivation, in some hydrophilic ionic liquids, such as 
1-butyl-3-methylimidazolium chloride (BMIMCl) and 
1-allyl-3-methylimidazolium chloride (AMIMCl). How-
ever, ILs are often lost in these processes. Furthermore, 
many of the current ILs are expensive to produce and/
or diffi cult to dispose of [5]. Therefore, it is desirable to 
seek an effective approach to recover and concentrate 

ionic liquids from ionic liquids/water mixtures. Vari-
ous methods, such as evaporation, ionic exchange, per-
vaporation, reverse osmosis and salting out are used 
to recover the ionic liquids [6]. These processes often 
require high energy consumption.

Electrodialysis (ED) is a membrane separation pro-
cess based on the selective migration of aqueous ions 
through ion-exchange membranes as a result of an elec-
trical driving force [7,8]. This technique represents one 
of the most important methods for desalting solutions. 
In this study, it was thought that the ion liquids could 
possibly be concentrated by using electrodialyzer as 
the cations and anions of ILs have their own charges. 
For that purpose, [BMIM]Cl was used as a model ionic 
l iquid. A schematic diagram, which simply describes the 
principles of the concentration of ILs using electrdia-
lyzer, is shown in Fig. 1. As shown in Fig. 1, the feed 
solutions of [BMIM]Cl was added to dilute chamber. 
Two electrodes are positioned, one on either side par-
allel to the membranes. Applying a voltage to the elec-
trodes generates an electric fi eld. It is well known that 
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