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Even after three decades of intensive research the properties and
behaviour of ionic liquids (ILs) are still not described exhaustively.
From the variability of ILs structure originates the idea of task-specific
ionic liquids (TSILs); by modifying their chemical structure, the prop-
erties of ILs can be tailored to a concrete application [1, 2, 3]. The ra-
tional design of TSILs requires to have a sufficiently comprehensive
thermodynamic description of pure substances and industrially im-
portant mixtures. In this way, a starting point and a benchmark for the
theoretical description of the studied systems and the base for group
contribution method developement is provided [4]. Consequently, the
theoretical and group contribution methods will enable us to predict
properties of new ILs from their chemical structure.

This work adresses an experimental study of novel imidazolium-
based ILs synthesized with the aim to expand the knowledge on
physico-chemical properties of ILs. Three isomeric ILs, 1-alkyl-
3-butylimidazolium  bis{(trifluoromethyl)sulfonyllimide  (abbrev.
[C4yCsim][Tf,N]), where alkyl stands for pentyl, isopentyl, and cy-
clopentyl, are studied. Density, viscosity and electrical conductivity
of these ILs as function of temperature was already measured in pre-
vious work [5]. In this work, isobaric heat capacities from 293.15 K to
348.15 K and the temperatures of decomposition of these ILs were
acquired.

In addition to the basic thermodynamic characterization of pure
compounds, emphasis is placed on the description of mixtures. Due
fo its enviromental importance, the solubility of ILs in water is mea-
sured. Because of the hydrophobicity of the [Tf,N]~ the solubilities of
the studied ILs in water are low, typically between 10~# and 10~5 in
mole fraction. By measuring the properties of homogeneous mixtures
itis possible to obtain the excess thermodynamic quantities, i. e. the de-
viations from ideal behaviour of the mixture as defined by the Amagat
law. Excess thermodynamic quantities as function of composition are
of a fundamental importance, as they can provide information about
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the behaviour of the mixture at the molecular level [6]. For this rea-
son, the excess molar volume and excess isobaric heat capacity will be
measured with methanol and acetonitrile.
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