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A molecular model within a SAFT context for quantitatively predicting the solubility of xenon and oxygen
in n-perfluoroalkanes is presented and discussed here. All species are treated as Lennard-Jones chains formed
by tangentially bonded spheres with the same diameter and dispersive energy. Optimized meaningful values
of both molecular parameters for the pure perfluoroalkanes are also used to accurately predict vapor-liquid
and liquid-liquid equilibria of n-alkane + n-perfluoroalkane mixtures. Because of the high nonideality of
the mixtures, the Lorentz-Berthelot cross-interaction parameters need to be adjusted using experimental data
and ensuring coherent trends. An accurate description of the solubility of oxygen requires additional information
to be included in the model. On the basis of ab initio arguments, we considered cross-association between
oxygen and perfluoroalkane molecules, which allows solubilities to be described with a deviation below 5%,
when compared to experimental data available in the literature and measured in our laboratory.

Introduction
Perfluoroalkanes are completely fluorinated alkanes with
particular physicochemical properties due to the high intramolecular and low intermolecular forces that characterize them.
Nowadays, they are being used in a widely variety of fields
ranging from industrial to biomedical applications. In industry,
they are being used as substitutes for chlorinated solvents due
to the fact that they are nontoxic and do not deplete stratospheric
ozone.1 Furthermore, fluorinated solvents are immiscible with
both hydrocarbons and water,2 which facilitates their removal
from the reaction medium by simple phase separation and
filtration and also recycling of the solvent. Because of their high
solubility in CO2, fluorocarbons are currently employed as CO2philic compounds in many chemical and analytical applications
where supercritical or liquid CO2 is used as a “green” alternative
to conventional organic solvents.3 For medical applications,
perfluoroalkanes and other fluorinated liquids are used as oxygen
carriers in artificial blood substitutes,4 because of the high
solubility of oxygen in these compounds and their chemical and
biological inertness. Liquid and gaseous perfluoroalkanes are
also used as high-density intra-operative fluids for eye surgery.5
They show high solubilities of xenon as well, and for that reason,
they are being used as intravenous delivery media for laserpolarized xenon for in vivo magnetic resonance applications.6
According to the exposed above, the study of the solubility
of gases in liquids is still an actual issue due its importance in
many industrial chemical processes, environmental studies, and
also the medical field. From the fundamental scientific point
of view, it also plays an important role in the understanding of
the interactions among molecules. It is in this context that we
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present this work. Empirical and semiempirical models, like
traditional cubic equations of state (EOSs), have proved to have
limited predictive capabilities, particularly outside the range
where their parameters were fitted. On the other hand, molecular
models based on statistical mechanics, as the statistical associating fluid theory (SAFT), use parameters with physical meaning
and independent of the thermodynamic conditions. In addition,
the use of these molecular based models allows one to explicitly
consider intramolecular and/or intermolecular interactions among
the chain molecules involved and to obtain additional information about the way molecules interact among themselves and
with others when in solution.
There exist in the literature several works concerning the
modeling of perfluorocarbon systems, including molecular
simulations and EOSs. An effort has been devoted since some
years ago toward the development of accurate force fields for
the linear perfluoroalkanes.7,8 These force fields have been
applied to predictions of phase equilibria and critical properties
of pure perfluoroalkanes and the solubility of xenon in nperfluorohexane.9 On the other hand, the SAFT-VR approach,
in addition to the aforementioned systems, has also been used
for the prediction of phase equilibria of alkane + perfluoroalkane
mixtures.10 However, to our best knowledge, no modeling
attempt of the solubility of oxygen in perfluoroalkanes within
a SAFT context has been performed yet.
The goal of this work is to provide a reliable model based
on a modified version of the SAFT equation, the so-called softSAFT7,12 EOS, for the prediction of the solubility of gases in
perfluoroalkanes as well as the vapor liquid equilibria (VLE)
and liquid-liquid equilibria (LLE) for n-alkane + n-perfluoroalkanes mixtures. This EOS is first applied to the study of
mixtures of molecules with similar size, which is the case of
the n-alkane + n-perfluoroalkanes mixtures. The study of the
nonsimilar gas + perfluoroalkanes systems will provide information about the behavior of small inert molecules, such as
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xenon, and small noninert molecules, such as oxygen, in solution
with perfluoroalkanes. We do not apply SAFT to oxygen +
alkane mixtures because of the unfeasibility of evaluating the
model, since the existing experimental data are scarce and
deviations among sources are significant.7-16
In the next section, the soft-SAFT model, including a
discussion on the physical meaning of parameters for the pure
compounds, will be described. In the results and discussion
section, SAFT predictions are compared to experimental data
available in the literature for xenon + n-perfluoroalkane and
n-alkane + n-perfluoroalkanes mixtures and measured in our
laboratory in the case of oxygen + n-perfluoroalkanes. A
discussion on the systematic improvement of the model is also
outlined.
SAFT Modeling
The original SAFT EOS was proposed by Chapman et al.17
and Huang and Radosz,18 and it was derived from a first-order
perturbation theory based on Wertheim’s work.19 The success
of the SAFT approach can be inferred from the large number
of publications on the subject along the 14 past years. For details
on the theory, its different versions and applications, the reader
is referred to a pair of recent reviews,20,21 and references therein.
The SAFT EOS is generally formulated in terms of the
residual molar Helmholtz energy, Ares, defined as the molar
Helmholtz energy of the fluid relative to that of an ideal gas at
the same temperature and density. Ares is written as the sum of
three contributions:

Ares ) Atotal - Aideal ) Aref + Achain + Aassoc

(1)

Aref accounts for the pairwise intermolecular interactions of the
reference system, Achain evaluates the free energy due to the
formation of a chain from units of the reference system, and
Aassoc takes into account the contribution due to site-site
association. For molecules that do not associate, the association
term is null.
The original SAFT is based on a hard-spheres reference fluid.
In the soft-SAFT EOS, the reference term is a Lennard-Jones
(LJ) monomer fluid, which accounts both for repulsive and
attractive interactions. The reference term is calculated using
the LJ EOS proposed by Johnson et al.19 When dealing with
mixtures, we use the well-known van der Waals one-fluid
mixing rules. For the determination of unlike parameters, the
generalized Lorentz-Berthelot combining rules are employed:

σii + σjj
σij ) ηij
2

(2)

ij ) ξijxiijj

(3)

where η and ξ are the binary parameters for the species i and
j.
Based on the polymerization limit of Wertheim’s theory, Achain
is obtained as a function of the chain length m and the pair
correlation function of the reference fluid. Hence, the radial
distribution function of LJ monomers gLJ is used in the softSAFT EOS. The dimensionless form of the chain contribution
is

Ãchain ) T̃

∑i xi(1 - mi) ln[gLJ(σ̃ii)]

(4)

where Avogadro’s number, NA, the Boltzmann constant, kB, and

the temperature, T ) T̃/kB, appear in the dimensionless molar
free energy Ãchain ) Achain/NAkBT and xi is the mole fraction of
component i.
The association term, within the first-order Wertheim’s
perturbation theory for associating fluids, is expressed as the
sum of the contributions of all associating sites of component
i. The dimensionless expression is

Ã

assoc

) T̃

([

∑i ∑R
xi
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XRi

-

] )

XRi
2

+

Mi
2

(5)

Mi is the number of associating sites of component i, and XRi is
the mole fraction of molecules of component i not bonded at
site R, which accounts for the contributions of all of the
associating sites in each species

1

XRi )
1 + F̃

∑j ∑β
xj

(6)
Xβj ∆
˜ Riβj

where F̃ ) FNAσ3 is the nondimensional density and ∆
˜ Riβj is
related to the strength of the association bond between site R
in molecule i and site β in molecule j. For the square-well
bonding potential and the geometry of the association sites (see
reference20 for details), the simplified expression is

( [ ] )

∆
˜ Riβj ) 4π exp

Riβj
- 1 k̃Riβj Ĩ
T̃

(7)

Parameter ˜ Riβj is the depth of the square-well site reduced by
the LJ core energy, and k̃Riβj is related to the volume available
for bonding. Ĩ is an integral which, in the soft-SAFT approach,
includes the radial distribution function of LJ monomers and it
has been numerically evaluated for the square-well geometry.23
In a simplified picture of a pure SAFT nonassociating fluid,
molecules are seen as homonuclear chains composed of equal
spherical segments bonded tangentially. Different fluids will
have a different number of segments, m, segment diameter, σ,
and segment interaction energy, . For molecules that may
associate, the association energy parameter, ij and the association volume parameter kij are also defined to characterize the
interactions between the associating sites of species i and j. In
this work, we consider all associating sites in a molecule to be
identical, ij ) Riβj and kij ) kRiβj.
Values for the molecular parameters of pure compounds are
usually adjusted by minimizing deviations from the theory with
respect to VLE experimental data. Nevertheless, whenever
possible, it is of worth to use physical information in order to
minimize the number of parameters to be optimized. In this
manner, we set the m parameter of xenon to unity because it is
spherical. Furthermore, experimental studies indicate that C-C
bond lengths for crystalline poly(tetrafluoroethylene) and polyethylene are equivalent;7 hence, we set the values of the m
parameter for n-perfluoalkanes equal to those optimized for the
n-alkanes in a previous work.24 The remaining molecular
parameters of the nonassociating model for the pure compounds
were calculated by fitting vapor pressures and saturated liquid
densities to experimental data away from the critical region,
and they are listed in Table 1. n-Perfluorooctane is the heaviest
member of the series for which enough experimental data is
available in the literature.
From the optimized parameters for the perfluoroalkanes, we
provide a simple relationship of the molecular parameters with
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TABLE 1: Optimized Molecular Parameters for the Pure
Components

O2
Xe
CF4
n-C2F6
n-C3F8
n-C4F10
n-C5F12
n-C6F14
n-C7F16
n-C8F18

m

σ
(Å)

/kB
(K)

1.168
1.000
1.000
1.392
1.776
2.134
2.497
2.832
3.169
3.522

3.198
3.953
4.217
4.342
4.399
4.433
4.449
4.479
4.512
4.521

111.5
226.6
190.1
204.5
214.7
223.0
230.2
236.6
242.7
245.1

the carbon number in eqs 8-10. Units of σ and /kB are Å and
K, respectively

m ) 0.3580CN + 0.6794

(8)

mσ3 ) 35.53CN + 42.27

(9)

m/kB ) 96.42CN + 92.25

(10)

Parameters from these relationships deviate from the fitted
parameters with an absolute averaged deviation (AAD) equal
to 0.8%. Equations 8-10 allow the transferability of parameters
within the perfluoroalkane series.
One of the advantages of molecular theories compared to
macroscopic models is that the formers need fewer parameters
which are meaningful. To provide additional evidence of this,
optimized size and energy parameters are plotted in Figure 1
with respect the carbon number CN of the n-perfluoroalkane
chain. Because the model is homonuclear and the effect of the
extreme CF3 groups weakens as the chain length increases, the
LJ parameters should tend to an asymptotic value, as seen in
Figure 1. Furthermore, molecular simulation united-atom models7,25 in which the LJ potential for the nonbonded interactions
is used (without Coulombic interactions), employ optimized
values for the size parameter in the range σCF2 ) σCF3 ) 4.65
( 0.05 Å. These simulations give quantitative predictions for
equilibrium properties of chains from n-perfluoropentane to
n-perfluorohexadecane. The corresponding value from our
model (equivalent to a chain of infinite number of carbons),
straightforwardly calculated from eqs 8-10, is 4.63 Å. The
similarity among the parameters of different theories acts in
favor of the physical meaning of them.
Results and Discussion
Once a molecular model in the SAFT framework is defined
and appropriate values for the molecular parameters of pure
compounds have been determined, we use the soft-SAFT EOS
to predict the equilibrium properties of several mixtures of
n-alkane + n-perfluoroalkane and the solubility of xenon and
oxygen in n-perfluoroalkanes from C6 to C9. Then, the accuracy
of SAFT predictions will show the suitability of the molecular
model for these perfluorocarbon systems.
In Figure 2, parts a and b, vapor-liquid coexisting densities
and vapor pressures, respectively, of pure oxygen and pure
xenon are shown. Symbols are experimental data taken from
NIST Chemistry Webbook,25 whereas solid lines correspond to
the soft-SAFT EOS. Subcritical equilibrium properties are
accurately reproduced. Because of the classical formulation of
the equation as it is used here, temperatures and pressures in
the critical region are overpredicted. There exist ways to
overcome this problem, either by fitting parameters to the critical

Figure 1. Molecular parameters for n-perfluoroalkanes: (a) segment
diameter; (b) dispersive energy. Lines correspond to the values from
the relationships of eqs 8-10.

point27 or, in a more fundamental approach, including a
crossover treatment.28 Any of the methods will necessarily
require of additional parameters or, at least, a new fitting to
experimental data. Thus, because this work is focused on
equilibrium properties far from the critical region, and also for
consistency with previous works,24,27 we use parameters fitted
to subcritical VLE data.
Figure 3, parts a and b, presents equilibrium liquid densities
and vapor pressures, respectively, of pure n-perfluoroalkanes
from n-perfluorohexane to n-perfluorooctane. Lines are softSAFT predictions using the parameters given in Table 1.
Experimental saturated liquid densities and vapor pressures are
correlated with an AAD less than 0.5% and 7%, respectively.
In the case of n-perfluorononane, because only experimental
density data are available,29 we used the correlations of
parameters for the n-perfluoroalkane series given by eqs 8-10.
The agreement of the predicted density, with an AAD of 0.21%,
is good, as for the rest of the perfluoroalkanes studied.
A more severe way to test the model and parameters for the
perfluoroalkanes is to predict equilibrium curves of highly
nonideal mixtures and compare them to experimental data. As
a first case, we selected several n-alkane + n-perfluoroalkane
mixtures of similar chain-length components and make use of
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Figure 2. (a) Coexisting densities and (b) vapor pressures of pure
oxygen (crosses) and xenon (plusses). Symbols are experimental data
from the NIST chemistry Webbook,25 and lines correspond to the softSAFT model with optimized parameters.

the fact that the molecular model and parameters for the normal
alkanes have been broadly tested in previous works.2432
Equilibrium diagrams of binary mixtures of n-perfluorohexane
+ n-alkane from (C5-C8) and of n-hexane + n-perfluoroalkane
from (C5-C8) are presented in Figures 4-7. These binary
n-alkane + n-perfluoroalkane mixtures belong to the type II
phase behavior in the classification of Scott and van Konynenburg33 (characterized by a continuous vapor-liquid critical line
and the presence of liquid-liquid phase separation) when the
difference in chain length between the two components is not
very large. Because of the nonideal interactions in these
mixtures, the unlike energy parameter was treated as adjustable,
and it was set at the optimum value ξ ) 0.9146 for the correct
prediction of the experimental azeotrope34 of the n-hexane +
n-perfluorohexane mixture at 298.15 K. Afterward, in a
transferable manner, we used the same optimized value to
predict the rest of the mixtures at different thermodynamic
conditions. The unlike size parameter was not adjusted (η )

J. Phys. Chem. B, Vol. 108, No. 4, 2004 1453

Figure 3. (a) Coexisting densities and (b) vapor pressures of
n-perfluorohexane (circles), n-perfluoroheptane (squares), and nperfluorooctane (diamonds). Symbols are experimental data (vapor
pressures from ref 29 for C6,30 for C7,31 for C8, and densities from ref
38), and lines correspond to the soft-SAFT model with optimized
parameters.

1), because we verified that the simple Lorentz combination
rule provided satisfactory results.
Figures 4 and 5 present composition diagrams of n-hexane
+ n-perfluoroalkane and n-perfluorohexane + n-alkane mixtures, respectively, and Figure 6 depicts vapor pressures of two
of the systems shown in Figure 5. Very good agreement is
obtained between soft-SAFT predictions and experimental data34
in all cases, considering that the average uncertainty of the
experimental compositions is 4%. The AADs of the soft-SAFT
predictions for compositions and pressures are less than 5% in
all of the cases. At this point, it is worth mentioning that certain
values of the binary parameters can originate s-shaped curves
in the composition diagrams, wrongly predicting LLE. This is
more likely to happen when one tries to reproduce vapor
pressures with better accuracy than compositions. We could
adjust the binary interaction parameters to completely avoid the
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Figure 4. Vapor-phase mole fraction versus the liquid mole fraction
for n-hexane + n-perfluoroalkane mixtures: n ) 5 at 293.15 K (circles),
n ) 6 at 298.15 K (squares), n ) 7 at 303.15 K (diamonds), and n )
8 at 313.15 K (triangles). Symbols represent experimental data,34 and
lines correspond to the predictions from the soft-SAFT EOS.

Figure 5. Vapor-phase mole fraction versus the liquid mole fraction
for n-perfluorohexane + n-alkane mixtures: n ) 5 at 293.65 K (circles),
n ) 6 at 298.15 K (squares), n ) 7 at 317.65 K (diamonds), and n )
8 at 313.15 K (triangles). Symbols represent experimental data,34 and
lines correspond to the predictions from the soft-SAFT EOS.

appearance of s-shaped lines, but then deviations from experiments will largely increase. Therefore, because we want to retain
this approximate model with the minimum parametrization, we
should find a compromise. Consequently, although we tried to
minimize the problem of s-shaped lines in Figures 4-6, we
preferred to focus on the quantitative prediction of vapor-liquid
equilibrium compositions. These systems have also been studied
by McCabe et al.10 and Colina et al.35 using the SAFT-VR
approach. Because they focused on the critical region, using
rescaled parameters to the critical points of the pure components,
the predictions that they provide for subcritical properties are
fairly less accurate.

Dias et al.

Figure 6. Vapor pressures of n-perfluorohexane + n-pentane and
n-perfluorohexane + n-hexane. Thermodynamic conditions and symbols
as in Figure 5.

Figure 7. LLE of n-perfluoroalkane + n-alkane mixtures at 0.1 MPa:
n ) 6 (circles), n ) 7 (squares), and n ) 8 (diamonds). Symbols
represent experimental data.34 Solid lines correspond to the predictions
from the soft-SAFT EOS.

We also performed calculations of LLE properties for the
systems for which experimental data are available,34 and they
are presented in Figure 7. As a further verification of the
transferability of parameters, we took the same values for the
binary energy parameters used in the former VLE predictions,
and hence, no fitting to LLE data was done. Because the
equation as it is used here does not correctly model the critical
region, we expected SAFT to overpredict the UCST. However,
although most of the experimental points are located in the
critical region, it is observed that the shape of the curve is correct
and the quantitative prediction of the low-temperature region
is acceptable.
As a summary up to this point, the soft-SAFT model
presented here allows the phase behavior of n-alkane +
n-perfluoroalkanes of similar chain length to be quantitatively
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Figure 8. Solubility of xenon in linear perfluoroalkanes at 1 atm.
Symbols represent experimental data35 for n-perfluorohexane (circles),
n-perfluoroheptane (squares), and n-perfluorooctane (diamonds) at 1
atm. Solid lines correspond to the predictions from the soft-SAFT EOS.

TABLE 2: Adjusted Binary Parameters for the Solubility of
Xenon and Oxygen in Perfluoroalkanes, and AADs of the
Calculations by the Soft-SAFT EOS with Respect to
Experimental Data
Xe + n-C6F14
Xe + n-C7F16
Xe + n-C8F18
O2 + n-C6F14
O2 + n-C7F16
O2 + n-C8F18
O2 + n-C9F20

η

ξ

AAD (%)

0.797
0.877
0.888
1.116
1.381
1.599
1.921

0.816
0.816
0.816
0.320
0.829
1.044
1.200

2.4
2.0
0.7
4.5
3.4
4.0
2.0

predicted with the use of a single binary parameter. This
parameter was adjusted using only the vapor-liquid equilibrium
data near the azeotropic point of one mixture at a given
temperature. This acts in favor of the transferability of the
molecular parameters used.
It is known that xenon can be considered as the first member
of the n-alkane series36 in terms of phase equilibria properties.
Because of this similarity, our model for xenon with perfluoroalkanes should also provide satisfactory results, as it occurred
with n-alkane + n-perfluoroalkane mixtures. Additionally,
differences in size have now a noticeable effect. We provide
soft-SAFT predictions for the solubility of xenon in n-perfluorohexane, n-perfluoroheptane, and n-perfluorooctane at 1 atm,
which are presented in Figure 8. The experimental data shown
in this plot were calculated from the Ostwald coefficients
reported in the literature37 according to the procedure presented
in ref 38. Binary interaction parameters were adjusted for each
mixture, and they are listed in Table 2. Note that the energy
binary parameter is set constant for all of the mixtures with
xenon, as we did with the n-alkanes + n-perfluoroalkanes
mixtures. Although the agreement is excellent (see also Table
2 for AADs), the predictive capability of the model and
parameters cannot be tested for these mixtures at other conditions because, to our knowledge, there is no additional experimental solubility data available in the literature.
In principle, given that the soft-SAFT model without considering association has proved to provide reliable quantitative
predictions for the xenon + n-perfluoroalkane and n-alkane +

Figure 9. Solubility of oxygen in linear perfluoroalkanes at 1 atm.
Symbols represent experimental data38 for n-perfluorohexane (circles),
n-perfluoroheptane (squares), n-perfluorooctane (diamonds), and nperfluorononane (triangles). Lines correspond to the Peng-Robinson
(dashed) and the soft-SAFT equations with the nonassociating model
(solid).

Figure 10. Two-dimensional sketch of the cross association model
for the solubility of oxygen in n-perfluoroalkanes.

n-perfluoroalkane systems, one could expect a similar achievement for the solubility of oxygen in linear perfluoroalkanes.
However, the comparison with our measurements, calculated
from the Ostwald coefficients measured38 and presented in
Figure 9, shows that the soft-SAFT model without association
inevitably predicts a much weaker dependence on temperature,
regardless of the values of the binary interaction parameters.
We also observed that the Peng-Robinson EOS does not
provide a good trend either, as can be seen in Figure 9 as a
dashed line (one binary parameter of the EOS was fitted to the
experimental data38). Because van der Waals interactions seemed
to be correctly captured in the previous cases, one should think
that additional interactions exist in this mixture, which are not
considered by the model.
According to Mack and Oberhammer,39 ab initio calculations
of the interaction potentials for the complex CF4-O2 provide
evidence that an interaction between the oxygen and the positive
carbon nucleus in CF4 occurs, forming a very strong complex.
Admitting that the same interactions can be found between
oxygen and higher order perfluoroalkanes, and that they may
significantly affect equilibrium properties, the soft-SAFT model
should account for this in some way. Therefore, we proposed
to add the free energy of cross-association between oxygen and
perfluoroalkane molecules to the total energy of the system.
Consequently, both molecular oxygen and perfluoroalkanes were
modeled as associating molecules with two association sites on
each, as drawn in Figure 10. In the case of oxygen, sites
represent the two lone pairs of electrons and, in the case of
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Figure 11. Solubility of oxygen in linear perfluoroalkanes at 1 atm.
Symbols as in Figure 9. Lines correspond to the soft-SAFT EOS with
the cross-associating model.

perfluoroalkanes, the two ends of the molecule where the carbon
atoms are more exposed (less screened by the fluorine atoms).
The magnitude of the site-site interaction between oxygen and
perfluoroalkane molecules in the SAFT model depends on the
two cross-association parameters,  ) 2000 K and k ) 8000
Å3, which were set constant for all mixtures. These values
provide the proper solubility dependence with temperature,
which was impossible to reproduce without the association
model. Binary interaction parameters were then fitted for each
mixture to experimental data, and they are listed in Table 2.
Predictions of the soft-SAFT EOS with the associating model
for the solubility of oxygen in perfluoroalkanes at 1 atm are
shown in Figure 11 as solid lines, with the same experimental
data shown in Figure 9. As can be observed, the soft-SAFT
model that includes cross-association satisfactorily reproduces
oxygen solubilities in perfluorocarbon chains, compared to
experimental data, having an AAD below 5%. Furthermore,
binary interaction parameters have a sound trend with respect
to the carbon number of the perfluoroalkane chain, as seen in
Figure 12. Because size and energy parameters for pure
perfluoroalkanes increase and tend to a constant value as the
chain length increases, the same behavior is expected for the
binary parameters. However, note that, for the size binary
parameter, the curvature is still not observed for this chainlength range.
Conclusions
A SAFT model and parameters for the solubility of xenon
and oxygen in n-perfluoroalkanes are provided. It turns out that
cross-association between oxygen and perfluoroalkanes has to
be considered in order to capture the correct temperature
dependence of the solubilities. As explained in the last section,
this is supported by ab initio calculations reported in the
literature, which suggest that strong interactions exist between
molecular oxygen and the carbon atoms of the perfluorocarbon
chains.
Predictions of the solubility of xenon and the VLE and LLE
of n-alkane + n-perfluoroalkane mixtures with a nonassociating
model are also given. Size and energy molecular parameters
for the pure n-perfluoroalkanes were optimized by fitting to

Figure 12. (a) Size and (b) energy binary parameters for the solubility
of oxygen as a function of the carbon number of the n-perfluoroalkane.

experimental vapor pressures and saturated liquid densities. The
chain-length parameter was taken from the values optimized in
a previous work for the n-alkane series. Comparison of these
optimized values to those from other models and the fact that
they correlate as a function of the carbon number of the chain
gives proof of their physical meaning and transferability.
Due to the high nonideality of the mixtures of this work,
temperature independent binary interaction parameters need to
be optimized. For n-alkane + n-perfluoroalkane mixtures of
similar length, a unique optimized value of the binary energy
parameter is used to describe VLE and LLE equilibrium
properties in a broad range of temperatures with an AAD lower
than 5% in most of the cases. Solubilities of xenon are predicted
with a global AAD less than 2%.
For the solubility of oxygen, the AAD of predictions of the
soft-SAFT model compared to experimental measurements is
below 5%. Unique values for the two cross-association parameters were set and the optimized binary interaction parameters
present an appropriate trend with respect to the perfluoroalkane
chain length. We emphasize that a great advantage of using
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SAFT is that it is possible to systematically improve the model
to provide reliable and accurate predictions, provided that
parameters remain meaningful, as shown in this work.
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para a Ciencia e Tecnologia, project PRAXIS XXI POCTI/1999/
QUE/35435 and by Ministerio de Ciencia y Tecnologı́a of Spain
(integrated action HP2002-0089, and project PPQ2001-0671).
A.M.A.D. is grateful to Fundação para a Ciência e Tecnologia
(Ph. D. grant SFRH/BD/5390/2001). J.C.P. acknowledges a
predoctoral grant from the Departament d′Universitats, Recerca
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