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equation of state
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Precise measurements of ionic liquids (IL) physical
properties near the critical point are an unexplored field.
Experimental data at these extreme conditions is very
difficult to achieve due to the low vapor pressures and
the thermal degradation of ionic liquids far before the
critical region is reached. However, in order to design
thermally stable ILs, information about the critical re-
gion is a requirement for industrial purposes. Hence,
the need of a reliable prediction of the critical proper-
ties of ionic liquids has pushed the development of the-
oretical methods based on molecular-based approaches
with physical meaning. In this contribution, within the
framework of the soft-SAFT EoS1 coupled with the Den-
sity Gradient Theory (DGT)2, the surface tension as well
as the critical temperature, pressure and density have
been estimated, for three different ionic liquid families,
and compared with those reported in the literature from
experimental3−5 or simulation data6.
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Figura 1. Interfacial tension as a function of temperature
for [C4-mim][PF6]

In addition, for the [Cn-mim][Tf2N] ILs family a cor-
relation for the influence parameter as a function of the

molecular weight was obtained, empowering the predic-
tive capabilities of the equation for interfacial tensions of
compounds of the family for which experimental data is
scarce or unavailable3. Finally, surface thermodynamic
properties were also derived from the dependence of the
surface tension values, and compared with those obtained
with Guggenheim’s and Eötvos empirical equations3−5.
The results presented here show the robustness of using
an accurate and versatile equation of state for the eval-
uation of bulk, interfacial7 and surface properties8 with
a very modest computational effort.
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