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The Statistical Associating Fluid Theory (SAFT) is a
very successful theory to describe the phase behaviour of
complex fluids. The key of the SAFT-based equations is
their solid statistical mechanics basis which lets a physi-
cal interpretation of the system. In fact, their parameters
are molecular, with physical meaning and transferable.
It provides a framework in which the effects of molecular
shape and interactions on the thermodynamic properties
can be separated and quantified.
Although the capability of SAFT-type equations of

state has been proved to be very successful in the pre-
diction of thermodynamic properties of complex systems,
the theory fails to predict the asymptotic universal be-
havior of all fluids when approaching the critical region.
From a microscopic point of view, the classical theory
of critical points corresponds to a mean-field approxima-
tion, which neglects local inhomogeneities (fluctuations)
in density. It is well known that the nonclassical criti-
cal behavior of the thermodynamic properties is a conse-
quence of the long-range fluctuations of an order param-
eter, the density for the case of pure fluids, the mixture
density or the composition for the case of multicompo-
nent systems. The spatial extend of the density fluctua-
tions diverges at the critical point and becomes larger
than any molecular scale in the critical region. Only
theories which account for these density fluctuations can
provide the correct approach to the critical region.
A treatment based on renormalisation group (RG) the-

ory as developed by White and co-workers has proven
very successful in improving the predictions of the crit-
ical region with different equations of state. The basic
idea of RG is a transformation of the system’s Hamil-
tonian into a renormalised one with a reduced number
of degrees of freedom (finer microscopic degrees of free-
dom are integrated out). White and coworkers wrote a
formalism as an iterative procedure to account for con-
tributions to the free energy of density fluctuations of
increasing wavelengths.
The RG method has been combined with a number

of versions of SAFT, by implementing White’s earli-
est ideas1 with the improvements of Prausnitz and co-
workers2.
The purpose of this contribution is to revise the theory

and their implementation and application into SAFT-

type equations of state. In particular, it is intended to
show some examples of the performance of this method-
ology into the soft-SAFT equation of state3, showing a
variety of different examples including comparison with
molecular simulations and prediction of the critical re-
gion of complex mixtures.
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FIG. 1. Representation of the iteration procedure.

Finally, some new insights based on the interpretation
of White’s latter developments4 are shown to establish
a rather straightforward method where the cut-off wave-
length becomes the only adjustable parameter. The
new implementation has been coupled into the SAFT
equation of variable range (SAFT-VR)5. Results are
compared to computer simulation data of the phase be-
haviour of chain and associating SW fluids to test the
accuracy of the equation.
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