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Introduction

In the last decade, ionic liquids were the subject of the
most innovative and biocompatible ideas in science
research and literature [1]. The ionic liquid [BMIM]
[SCN] could be used in the separation of benzene and
thiophene and extraction of biologic products such
as biomolecules, DNA, bio-products, and advanced
technologies [2,3]. According to the rising trend in the
ILs industrial applications, a successful model series
named PC-SAFT has been developed [4]. This model
has been used to predict the physical properties of
systems containing ILs. The osmotic coefficient is the
most important value for the electrolyte system which
could be used to interpret the behavior of the system.

Materials and Methods

The IL 1-butyl-3-methylimidazolium thiocyanate was
prepared in a two-step procedure as reported in previous
work, [5]. Also, the characterization was carried out by
FTIR and HNMR analysis, and the water content was
determined by Karl Fischer titration that shows 120
ppm. The osmotic coefficients of the aqueous solution
of [BMIM][SCN] have been measured with a vapor
pressure osmometer K-7000 (Knauer). The instrument
has been calibrated with aqueous solutions of NaCl

[6].

Results and Discussion

The obtained osmotic coefficients have been used to
calculate the vapor pressure depression of water in
the solutions, water activity. The osmotic coefficient
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values have been decreased with IL concentration and
temperature. The water activity values have decreased
by raising the molality of IL but the slope of variation
has decreased at the higher temperature. The vapor
pressure depression slope has been increased with the
increase of the temperature. The Archer extension of
the Pitzer model was used to correlate the obtained
osmotic coefficients of the aqueous [BMIM][SCN],
and calculate the mean activity coefficient of the IL [7].
These values are decreased by raising the temperature.
The modeling of the osmotic coefficient of the aqueous
solutions of [BMIM][SCN] has been carried out with
two different versions of the PC-SAFT equation of
state [8]. The obtained deviation for the osmotic
coefficient prediction is about 2.5%.

Conclusions

The osmotic coefficient of the aqueous [BMIM]
[SCN] was determined experimentally. The Archer
extension of the Pitzer model was used to correlate
the experimental osmotic coefficient successfully.
Consequently, this model was used to obtain the
mean activity coefficient of [BMIM][SCN]. Also,
the PC-SAFT model has been used to predict the
osmotic coefficient in the studied systems with a 2.5%
deviation.
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