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1. Experimental

1.1 Materials
Aspirin (meets USP testing specifications), Benzoic acid (ACS reagent, >99.5%),
Biphenyl (99.5%), Flouranthene (98%), Phenanthrene (98%), naphthalene (99%),
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were obtained from Sigma-Aldrich, USA. The acetone, ethanol, acetonitrile, and
n-pentane were purchased from Beijing Chemical Reagent Factory, which were all
analytical grade. The chemicals were used without further purification. The CO; with

a purity of 99.99% was provided from Beijing Analytical Instrument Factory.

1.2 Apparatus

The supercritical fluid (SCF)-solid equilibrium data were determined by static
method®! using the apparatus used previously®. The apparatus consisted mainly of a
high-pressure variable-volume view cell, a constant temperature water bath, a
high-pressure pump, a pressure gauge, a magnetic stirrer, and a sample bomb. The
high-pressure view cell was composed of a stainless steel body, a stainless steel piston,
and two quartz windows. The piston in the view cell could be moved up and down, so
that the volume of the view cell could be changed in the range from 20 to 50 cm?®. The
apparatus could be used up to 20 MPa. The view cell was immersed in constant
temperature water bath that was controlled using a Haake-D8 temperature controller.
The temperature was measured by an accurate mercury thermometer with an accuracy
of better than £0.05 K. The pressure gauge was composed of a pressure transducer
(Model FOXBORO/ICT) and a pressure indicator. It was accurate to £0.025 MPa in

the pressure range.

1.3 Experimental procedures

The experimental procedures were also similar to those used previously®. We
describe the procedures to determine the solubility of a solute in SC CO, with
cosolvent in detail because those without cosolvent were similar and simpler. In a
typical experiment, a suitable amount of solute was loaded into the view cell, and the
air in the view cell was removed by vacuum. The CO,/cosolvent mixture of desired
composition was charged into the view cell by a stainless steel sample bomb. The
amount of COy/cosolvent mixture added was known by weighing the sample bomb
before and after filling the view cell. The mole fractions of the components in the

view cell could be known easily from their masses of the components in the system.
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The view cell was placed in the constant temperature bath. After thermal equilibrium
was reached, the system pressure was increased slowly by moving the piston down
until all the solid solute was dissolved completely, and the pressure was recorded. At
this pressure, some solute precipitated after slight reduction in pressure, indicating
that the pressure was the saturation pressure. The procedures to determine the
solubility of a solute in pure CO, were similar. The main difference was that pure CO,
was used instead of CO,/cosolvent mixture. It was estimated that the accuracy of
solubility data determined was better than +2%.

The solubility of naphthalene in supercritical (SC) CO, has been determined by
different researchers. The reliability of the apparatus and experimental procedures of
this work were tested by determining the solubility of naphthalene in SC CO,. The
comparison of the results determined in this work and those reported in the literature
5% 54is illustrated in Fig. S1. Obviously, the data determined in this work agree well

with those reported by other authors.

2. Calculation methods

The SCF-solid phase equilibria of different systems were calculated using the
principle proposed in this work (Scheme 1 B) by combination of the Monte Carlo
simulation and PR-EOS. The block diagram is shown in Fig. 1, and the calculation
steps are described briefly in the main text. The calculation methods and procedures

are discussed in the following.

2.1 Calculation of the fugacity of the solute in the solid phase
The fugacity of the solute in the solid phase fsue", the first term of Equation (1),

is calculated by Equation (S1) *°.

f S _ psat sat

solute solute¢solute

exp[vae (P —P2 )/RT] (S1)
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denote the saturation vapor pressure of the pure solid,

fugacity coefficient of the solid at saturation pressure P2, and the molar volume of

solute !
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sat
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the solid solute, respectively. ¢ is usually assumed to be unity *°. The saturation

vapor pressures and molar volumes of the solid solutes used in the calculation are

from the literature and are listed in Table S1.

2. Monte Carlo simulation

In this work, the size and composition of the clusters in the systems are required,
which are function of many factors, such as temperature, pressure, nature of the
components, overall composition, surface effect, intermolecular interaction. In this
work, Monte Carlo simulation was used to get the properties of the clusters, which is
a commonly used method.

Calculation of the radial distribution functions (RDFs) Radial distribution
function, g;(r), describes the probability of finding a particle in the distance r from
another particle, relative to the probability expected for a completely random
distribution at the same density*®. In this work, Monte Carlo simulation was
performed in the NPT ensemble with periodic boundary condition®*2. The standard
Metropolis method *° was used to obtain new configurations under the NPT ensemble.

S10

The Lennard-Jones type potentials® were used to calculate the potential energy

between two given molecules, i and j:
O lopt
Uy (r) =46, [(-1)* = (=1)°] (2)

where uj; is the pair wise interaction. ¢ ; and ojj are the energy parameter and distance
parameter, respectively, and i, j=1, 2, 3; 1, 2 and 3 denote the solute, cosolvent, and
SC solvent, respectively. The cross-term Lennard-Jones parameters between different

molecules were calculated according to the Lorentz-Berthelot mixing rules 5.
&5 =/ &i€j (S3)
1
Ojj =§(Uii +0j) (S4)
A spherical cutoff radius of half-length of the box was taken and the tail

corrections were applied to correct for this truncation. For each simulation, the system
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started from random distribution configurations.

The Lennard-Jones potential parameters of the solute molecules were calculated
using the corresponding state principle, which assures that all Lennard-Jones fluids
for pure components obey the same reduced equation of state by using the reduced
variables:

P'=Pc’/e, T =kT /e (Sb)
where P, T, and k stand for pressure, absolute temperature, and Boltzmann constant,
respectively, and * denotes the reduced properties. The T* and P* at the critical point
are 1.35 and 0.1418, respectively®: 52, The critical constants of the chemicals
involved are from the handbook by Poling et al.>**. The Lennard-Jones parameters
used in the simulation are presented in Table S2.

The solute was considered as the center in the simulation. The simulation was
performed at fixed temperature, pressure, total number of molecules (N), and
composition. Equilibrium was established after approximately 1 X 10® moves,
simulation averages were accumulated for approximately 2x10°® moves.

An example to calculate the RDFs As an example, we discuss the detailed
procedures to calculate the solubility of naphthalene in CO, with 2.5 mol% n-pentane
at 308.15 K and 8.3 MPa. In the Monte Carlo simulation, the total number of
molecules N was 100000. Firstly, the solubility of naphthalene in the CO,+n-pentane
(2.5 mol%) mixed solvent was assumed to be 0.01. So the numbers of CO,, n-pentane
and naphthalene in the fluid are 96525, 2475 and 1000, respectively. Monte Carlo
simulation was performed in the NPT ensemble with periodic boundary condition.
Equilibrium was established after approximately 1< 10® moves, simulation averages
were accumulated for approximately 2x10® moves. For the NPT ensemble, volume of
the box was changed once every 100000 cycles in this work. The system started from
random distribution configurations. Fig. S2 shows the RDFs of the CO,+n-pentane
+naphthalene system at the temperature, pressure, and composition.

Calculation of the mole fractions of the components in the clusters The mole

fractions of the components in the clusters were calculated using equations
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(S6)-(S7)>™.
N¢ —47zmjL (r)r’dr  (S6)
i =07 ) G
Yy =Ny /2 N7 (57)
i

where N;j stands for the number of the component j in the fluid (Nsote, Ncosolvent,
Nsolvent), Ni” the number of the component j in a cluster, y;° the mole fraction of
component j in a cluster (Ysoute", Yeosolvents Ysolvent” )- The integration limit L was the
distance of the first minimum of the radial distribution function g;i(r), similar to that

used by many other authors 5> 5%,

Calculation of the mole fractions of the components in the bulk phase The
mole fractions of the component in the bulk phase can be calculated easily by the
equations (S8) and (S9).

NB=N.—n

j j cluster

y? =NPZ/Y N? (S9)
]

N; (L) (S8)

where y;® is the mole fraction of a component in the bulk phase (Ysolute" Yeosovent »

Ysohvent ), N;° is the number of the component j in bulk phase.

3. Calculation of fugacities of the components by equation of state

To get the fugacities of the components, the fugacity coefficients are required as
shown in equations 1-3. It is known that the fugacity coefficients of the components
in a system depend on many factors, including temperature, pressure, intermolecular
interaction, surface effect, and so on. In this work, the fugacity coefficients were
calculated using Peng-Robinson equation of state, which is a widely used method.
The equation of state method is predictive in the sense of two reasons. First, using the
binary interaction coefficient k;; of a binary system obtained from a few experimental
phase equilibrium data, one can predict the phase equilibrium data at all other
conditions where the experimental data are not available. For example, using the kj;

obtained at one temperature, we can predict the data at other temperatures. Second,
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using the interaction coefficients obtained from the related binary systems, one can
predict the phase equilibrium data of multicomponent systems, such as ternary,
quaternary systems.

Calculation of the fugacity coefficients of the components in different phases

Peng-Robinson equation of state (PR-EOS) is a commonly used method to calculate

the fugacity coefficients of the components in different systems 5”8, which can be
expressed as follow.
p=RT__ a (S10)
V_b V( +b)+b(V_b)
2 2
a=0457235°31c (S11)
b=0.077796RT, /P, (512)
a=[1+mA—T/T)P (S13)

m = 0.37464 +1.54226—0.26992° (S14)

For a mixture, the following van der Waals mixing rules are applied.
a:ZZYiyJ'aij (S15)
i

b=y (S16)

a; = (1—k;), /aiaj (S17)

where T, Pc, and o stand for the critical temperature, critical pressure, and acentric
factor, respectively; P, V, T and R are pressure, molar volume, absolute temperature
and gas constant, respectively. The k;; is the binary interaction coefficients. Based on

the PR-EQOS and the mixing rules, the fugacity coefficient of each component can be

calculated by following equation 5751,

2)y3
a ; _g)ln(v +2.414b) (S18)

In — g (ﬂ (
4 220RT a b’ 'V —0.414b

" b RT

~)- I -1

The critical temperatures, critical pressures, and acentric factors of the

components used in the calculation are given in Table S2. The binary interaction
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coefficients are presented in Table S3, which were obtained by correlation the
experimental data using conventional principle, i.e., Scheme 1A.

Calculation of the fugacities After the fugacity coefficients and mole fractions
of the components have been calculated as discussed above, the fugacities of the
solute, cosolvent, and solvent in the cluster phase and bulk phase can be easily

calculated by following equations.

fsglute = gps%lute ysCqute P (519)
fsglute = gDSEc;Iute ysB;)Iute P (SZO)

C ___C C
fcosolvent - gpcosolvent ycosolventP (521)

choso Iv:eqr)tB c¥380 IveE (522)

fsglvent = ¢§)Ivent ys(i)lventP (823)
fsEIvent = (os?)lvent ysB;)IventP (524)

4. Results

The phase equilibrium data of the systems were calculated from PR-EOS by
conventional principle (Scheme 1A) and present principle using the same parameters
listed in Table S3, and the results are all demonstrated in Figures 2-5 and Figures
S3-S19 for comparison.

The degree of clustering (DC), which is defined as the ratio of the number of
the molecules in the cluster phase (ZN,-C) and the total number of the molecules in the
fluid (N), obtained from the Monte Carlo simulation are given in Figures S20-S40.
The general trend is that the degree of clustering is larger near the critical region of
the SC solvents, and smaller at the conditions far from the critical region, which is
consistent with the conclusion reported in the literature.

It can be known by comparing the calculated phase equilibrium data (Figures

2-5, Figures S3-S19) and the results of degree of clustering (Figures S20-S40) that the
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phase equilibrium data calculated by the present principle are more consistent with the
experimental results than those calculated from the conventional principle near the

critical region of the solvents where the degree of clustering is large.
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Fig. S1 The solubility of naphthalene in SC CO, at 308.15 K determined by different
authors.
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Fig. S2 RDFs of naphthalene(1) + n-pentane(2) + CO,(3) system at 308.15 K and 8.3
MPa. The mole fraction of n-pentane in CO, + n-pentane mixture is 0.025.
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Fig. S3 The solubility of naphthalene in SC CO, at 308.15 K and different pressures.
OThe experimental results (Ref. S6); Athe results calculated by the principle of this
work; @the results calculated by the conventional principle using the same equation
of state.
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Fig. S4 The solubility of naphthalene in SC ethylene at 308.15 K and different
pressures. OThe experimental results (Ref. S20); Athe results calculated by the
principle of this work; @the results calculated by the conventional principle using
the same equation of state.
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Fig. S5 The solubility of p-quinone in SC CO, at 318.15 K and different pressures.
OThe experimental results (Ref. S21); Athe results calculated by the principle of
this work; @the results calculated by the conventional principle using the same
equation of state.
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Fig. S6 The solubility of aspirin in SC CO,+methanol (y,=0.03) mixture at 318.15 K
and different pressures. O The experimental results (Ref. S22); A the results
calculated by the principle of this work; @the results calculated by the conventional
principle using the same equation of state.
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Fig. S7 The solubility of aspirin in SC CO,+ethanol (y,=0.03) mixtures at 328.15 K.
OThe experiment results (Ref. S22); Athe results calculated by the principle of this
work; @the results calculated by the conventional principle using the same equation
of state.
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Fig. S8 The solubility of naproxen in SC CO,+acetone (y,=0.035) mixture at 318.15
K and different pressures. OThe experimental results (Ref. S23); Athe results
calculated by the principle of this work; @the results calculated by the conventional
principle using the same equation of state.
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Fig. S9 The solubility of 2-naphthol in SC CO,+cyclohexane (y,=0.036) mixture at
328.15 K and different pressures. OThe experimental results (Ref. S24) ; Athe
results calculated by the principle of this work; @the results calculated by the
conventional principle using the same equation of state.
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Fig. S10 The solubility of 1, 4-naphthoquinone in SC CO,+n-pentane (y,=0.021)
mixture at 308.15 K and different pressures. OThe experimental results (Ref. S25) ;
A the results calculated by the principle of this work; @the results calculated by the
conventional principle using the same equation of state.
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Fig. S11 The solubility of cholesterol in SC ethane+propane (y,=0.14) mixture at
318.15 K and different pressures. OThe experimental results (Ref. S26); Athe
results calculated by the principle of this work; @the results calculated by the
conventional principle using the same equation of state. The critical pressures studied
are much higher than the critical pressure of ethane (4.872 MPa) and the clustering in
the system is not considerable. Therefore, the results calculated by the two principles
are similar.

-3.25¢

-3.50+

Log(y,)

-3.75¢}

-4.00 +

6 8 10 12 14 16 18 20
Pressure /MPa

Fig. S12 The solubility of Cholesterol in SC ethane + acetone (y,=0.035) mixture at
318.15 K and different pressures. O, The experimental results (Ref. S27) ; Athe
results calculated by the principle of this work; @the results calculated by the
conventional principle using the same equation of state.
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Fig. S13 The solubility of aspirin in SC CO, + ethanol (y,=0.05) mixture at 308.15 K
and different pressures. O The experimental results of this work; Athe results
calculated by the principle of this work; @the results calculated by the conventional
principle using the same equation of state.
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Fig. S14 The solubility of benzoic acid in SC CO, + acetonitrile (y,=0.04) mixture at
308.15 K and different pressures. OThe experimental results of this work; Athe
results calculated by the principle of this work; @the results calculated by the
conventional principle using the same equation of state.
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Fig. S15 The solubility of benzoic acid in SC CO; + n-pentane (y,=0.03) mixture at
308.15 K and different pressures. OThe experimental results of this work; Athe
results calculated by the principle of this work; @the results calculated by the
conventional principle using the same equation of state.
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Fig. S16 The solubility of phenanthrene in SC CO; + n-pentane (y,=0.035) mixture at
308.15 K and different pressures. OThe experimental results of this work; Athe
results calculated by the principle of this work; @the results calculated by the
conventional principle using the same equation of state.
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Fig. S17 The solubility of flouranthene in SC CO, + acetone (y,=0.05) mixture at
308.15 K and different pressures. OThe experimental results of this work; Athe
results calculated by the principle of this work; @the results calculated by the
conventional principle using the same equation of state.
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Fig. S18 The solubility of flouranthene in SC CO, + n-pentane (y,=0.05) mixture at
308.15 K and different pressures. OThe experimental results of this work; Athe
results calculated by the principle of this work; @the results calculated by the
conventional principle using the same equation of state.
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Fig. S19 The solubility of bipheny in SC CO;, + n-pentane (y,=0.025) mixture at
308.15 K and different pressures. OThe experimental results of this work; Athe
results calculated by the principle of this work; @the results calculated by the
conventional principle using the same equation of state.
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Fig. S20. The degree of clustering (DC, the ratio of the number of the molecules in
the cluster phase and the total number of the molecules in the fluid) of benzoic acid +
ethyl acetate (y,=0.02) + SC CO, system at 328.15 K and different pressures and at
the equilibrium condition.
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Fig. S21.The degree of clustering (DC, the ratio of the number of the molecules in the
cluster phase and the total number of the molecules in the fluid) of phenanthrene +
acetone (y»=0.035) +SC CO, system at 308.15 K and different pressures and at the
equilibrium condition.
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Fig. S22. The degree of clustering (DC, the ratio of the number of the molecules in
the cluster phase and the total number of the molecules in the fluid) of aspirin +
acetone (y,=0.04) + SC CO, system at 308.15 K and different pressures and at the
equilibrium condition.
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Fig. S23. The degree of clustering (DC, the ratio of the number of the molecules in
the cluster phase and the total number of the molecules in the fluid) of naphthalene +
n-pentane (y,=0.025) + SC CO, system at 308.15 K and different pressures and at the
equilibrium condition.
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Fig. S24.The degree of clustering (DC, the ratio of the number of the molecules in the
cluster phase and the total number of the molecules in the fluid) of naphthalene + SC
CO;, system at 308.15 K and different pressures and at the equilibrium condition.
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Fig. S25. The degree of clustering (DC, the ratio of the number of the molecules in
the cluster phase and the total number of the molecules in the fluid) of naphthalene +
SC ethylene system at 308.15 K and different pressures and at the equilibrium
condition.
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Fig. S26.The degree of clustering (DC, the ratio of the number of the molecules in the
cluster phase and the total number of the molecules in the fluid) of p-quinone + SC
CO;, system at 308.15 K and different pressures and at the equilibrium condition.
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Fig. S27. The degree of clustering (DC, the ratio of the number of the molecules in
the cluster phase and the total number of the molecules in the fluid) of aspirin +
methanol (y,=0.03) + SC CO, system at 318.15 K and different pressures and at the
equilibrium condition.
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Fig. S28. The degree of clustering (DC, the ratio of the number of the molecules in
the cluster phase and the total number of the molecules in the fluid) of aspirin +
ethanol (y,=0.03) + SC CO, system at 328.15 K and different pressures and at the
equilibrium condition.
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Fig. S29.The degree of clustering (DC, the ratio of the number of the molecules in the
cluster phase and the total number of the molecules in the fluid) of naproxen +
acetone (y»=0.035) + SC CO, system at 328.15 K and different pressures and at the
equilibrium condition.
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Fig. S30.The degree of clustering (DC, the ratio of the number of the molecules in the
cluster phase and the total number of the molecules in the fluid) of 2-naphthol +
cyclohexane (y,=0.036) + SC CO, system at 328.15 K and different pressures and at
the equilibrium condition.
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Fig. S31.The degree of clustering (DC, the ratio of the number of the molecules in the
cluster phase and the total number of the molecules in the fluid) of
1,4-naphthoquinone + n-pentane (y.=0.021) + SC CO, system at 308.15 K and
different pressures and at the equilibrium condition.
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Fig. S32. The degree of clustering (DC, the ratio of the number of the molecules in
the cluster phase and the total number of the molecules in the fluid) of cholesterol +
propane (y»,=0.14) + SC ethane system at 318.15 K and different pressures and at the
equilibrium condition.
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Fig. S33.The degree of clustering (DC, the ratio of the number of the molecules in the
cluster phase and the total number of the molecules in the fluid) of cholesterol +
acetone (y.=0.35) + SC ethane system at 318.15 K and different pressures and at the
equilibrium condition.
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Fig. S34. The degree of clustering (DC, the ratio of the number of the molecules in
the cluster phase and the total number of the molecules in the fluid) of aspirin +
ethanol (y,=0.05) + SC CO, system at 308.15 K and different pressures and at the
equilibrium condition.
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Fig. S35.The degree of clustering (DC, the ratio of the number of the molecules in the
cluster phase and the total number of the molecules in the fluid) of benzoic acid +
acetonitrile (y,=0.04) + SC CO, system at 308.15 K and different pressures and at the
equilibrium condition.
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Fig. S36. The degree of clustering (DC, the ratio of the number of the molecules in
the cluster phase and the total number of the molecules in the fluid) of benzoic acid +
n-pentane (y,=0.03) + SC CO, system at 308.15 K and different pressures and at the
equilibrium condition.
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Fig. S37.The degree of clustering (DC, the ratio of the number of the molecules in the
cluster phase and the total number of the molecules in the fluid) of phenanthrene +
n-pentane (y,=0.035) + SC CO, system at 308.15 K and different pressures and at the
equilibrium condition.

0.14 ¢
0.12+
0.10+

0.08+

DC

0.06 -
0.04 +

0.02

0.00
6

8 10 12 14 16 18 20
Pressure /MPa

Fig. S38. The degree of clustering (DC, the ratio of the number of the molecules in
the cluster phase and the total number of the molecules in the fluid) of flouranthene +
acetone (y,=0.05) + SC CO; system at 308.15 K and different pressures and at the
equilibrium condition.
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Fig. S39. The degree of clustering (DC, the ratio of the number of the molecules in
the cluster phase and the total number of the molecules in the fluid) of flouranthene +
n-pentane (y,=0.05) + SC CO, system at 308.15 K and different pressures and at the
equilibrium condition.
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Fig. S40.The degree of clustering (DC, the ratio of the number of the molecules in the
cluster phase and the total number of the molecules in the fluid) of biphenyl +
n-pentane (y,=0.025) + SC CO, system at 308.15 K and different pressures and at
the equilibrium condition.



Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics

This journal is © The Owner Societies 2013

Table S1 Vapor pressures (Ps,,) and molar volumes (Vs) of the solutes studied in this

work.
VS

System T (K) Psub (Pa) (mL/mol)
Benzoic acid 328.15 3.128%%® 92.80°%®
Benzoic acid 308.15 0.37°% 92.80°%®
Naproxen 318.15  0.00637°®  178.30°%
Aspirin 308.15  0.09021%%°  129.64%%
Aspirin 318.15  0.2803%%  129.64%%
Aspirin 328.15  0.8011°%°  129.64%%
Flouranthene 308.15  0.00625%'  163.0%%
Cholesterol 318.15  0.0573%%2  371.56%%
2-Naphthol 328.15  0.6456°*  118.50%*
1,4-Naphthoquinone 308.15  0.2264%*  111.2%%
naphthalene 308.15 29.23%% 110.0%%
p-Quinone 318.15  65.3424%'  82.02%%

Phenanthrene 308.15 0.053%%8 155528

Bipheny 308.15 4.28%% 1325%
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Table S2 Molecular weight (M), critical temperatures (Pc), critical pressures (T¢),
acentric factor (w), and Lennard-Jones potential parameters of the substances.

Substances Mw(g/mol) T. (K) P.(MPa) 10) o (A ek(K)
CO;, 44.010°"  304.12°%  7.374%°  0.225°° 3.941%° 1952°%
Ethane 30.070°"  305.32°% 4.872°%° 0.009°° 4.443%° 2157°%
Ethylene 28.054°8  282.3458% 504158  0.087°% 4.163%° 224.7°%
Aspirin 180.16%°  762.9%%°  3.28%° 0817°®  6.961 565.1
Benzoic acid 122.12 751.0°%  4.47°%  0.6039°®  6.246 556.3
Naproxen 230.30°®°  807%% 2.42°% 0904  7.849 597.8
2-Naphthol 144.20 811.4% 47375 0582°  6.286 601.0

1,4-Naphthoquinone 158.16 792.2% 4125 05755 6533 586.8

Cholesterol 386.67°% 1168.23°% 4.155°% 0.950°*  7.415 865.4
Naphthalene 128.174°8  748.40°°  4.050°"° 0304  6.45%°  554.4%
p-Quinone 108.09 74731 5002%" 0424 6.007 553.6

Phenanthrene 178.233 890°% 325  0.429°®  7.350 659.3
Flouranthene 202.26 902.8%  3.073%' 0616  7.525 668.7
Biphenyl 154.211%8  773.0%%  3.38%° 0404  6.922 572.6

Ethanol 46.069%° 513925 6.148°° 0.649°° 4530°° 362.67°
Methanol 32.042°"  512.64°° 8.097°"° 0565 3.626°° 481.8%"
Ethyl acetate 88.106°°  523.20°° 3.830°"° 0.361°° 5205°"° 521.3%%°
Acetone 58.080°°  508.10°° 4.700°* 0.307°" 4.600°"° 560.2%"*
Cyclohexane 84.161°8® 5535 40738 0.2116% 6.182%° 297.15%
n-Pentane 72.150°"  469.7°"°  3.370°"° 0.252°° 5784%° 341.1°%
Propane 44.097°8  369.83°"°  4.248%° 0.152°8° 5.118%% 23715

Acetonitrile 41.053%% 545555 4835 0327 5471 404.1
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Table S3 Binary interaction parameters of different systems in the PR-EOS.

Systems T (K) K1, Kis Kos
Aspirin(1) +ethanol(2) + CO, (3) 328.15 -0.973%% 0.20625% 0.102%%
Aspirin(1)+methanol(2)+CO, (3) 318.15  -1.1140%% 0.2056 % 0.066°%
Benzoic acid(1)+ethyl acetate(2) 32815  -0.4243 0.0450 0.16325%
+CO, (3)
Naproxen(1)+acetone(2)+CO,(3) 318.15 -1.2121 0.2230 0.0037%%
2-Naphthol(1)+cyclohexane(2)+COy(3) 328.15 0.0550 0.0792 0.1267
L4-Naphthoquinone(Lyrn-pentane(2) 50 ;5 0.1555 00173 0.05105%
+CO,(3)
Cholesterol(1)+ propane(2)+ Ethane(3)  318.15 0.3476 0.4422 0.0015%
Cholesterol(1)+ Acetone(2) + Ethane(3)  318.15 0.1660 0.4422 0.0500%%
Naphthalene(1) +CO,(3) 308.15 - 0.095 -
Naphthalene(1) + Ethylene(3) 308.15 - -0.010 -
p-Quinone(1)+C0x(3) 318.15 - 0.1050 -
Aspirin(1)+ ethanol(2)+CO,(3) 308.15 -0.7423 0.2086 0.077%%
Aspirin(1)+ acetone (2)+CO,(3) 308.15 -0.2206 0.2086 0.008%%
Benzoic acid(1)+ n-pentane(2)+CO,(3)  308.15 -0.3233 0.0324 0.0510%%
Benzoic acid(1)+ acetonitrile(2)+CO,(3)  308.15 -0.0930 0.0324 0.065%*
Phenanthrene(1)+ n-pentane(2)+C0,(3)  308.15 -0.0122 0.1125 0.0510°%
Phenanthrene(1)+ acetone(2) +CO,(3)  308.15 -0.0069 0.1125 0.008%
Flouranthene(1)+ n-pentane(2)+ CO,(3)  308.15 0.0797 0.1374 0.0510%%
Flouranthene(1)+ acetone (2)+ CO,(3)  308.15 0.1156 0.1374 0.008°%
Bipheny(1)+ n-pentane(2)+ CO(3) 308.15 -0.0962 0.0904 0.0510%%

Naphthalene(1)+ n-pentane(2)+ CO,(3)  308.15 0.0142 0.095 0.0510%%
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