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Thermodynamic fundamentals of liquid-liquid phase equilibria for binary mixtures have been
described in detail. The relationship between free energy of mixing and composition is presented. Further,
the relationship between activity and composition is also discussed. In this study, the heptane + methanol
and the octane + methanol binary systems have been examined for example to understand the relationships
between compositions at liquid-liquid equilibria and free energy of mixing or activity of the binary mixtures.
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Fig. 1 LLE(mutual solubilities) of heptane (1) + methanol (2):
Experimental (O); Calculation (—)
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Fig. 2 Gibbs energies of mixing for heptane (1) + methanol
(2) from GC-MW: (a) two liquid phase (25°C); (b) two
liquid phase (50°C); (c) single liquid phase (60°C); x1'
=0.0990 and x1" = 0.8489
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Fig. 3 Activity of component 1 for heptane (1) + methanol(2)
from GC-MW: (a) two liquid phase (25°C); (b) two
liquid phase (50°C); (c) single liquid phase (60°C); x1'
=0.0990 and x1'' = 0.8489
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Fig. 4 LLE(mutual solubilities) of octane (1) + methanol (2):
Experimental (O); Calculation (—)
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Fig. 5 Gibbs energies of mixing for octane (1) + methanol (2)
from GC-MW: (a) two liquid phase (25°C); (b) two
liquid phase (60°C); (c) two liquid phase (70°C); xi' =
0.0554 and x1'' = 0.8746
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Fig. 6 Activity of component 1 for octane (1) + methanol (2)
from GC-MW: (a) two liquid phase (25°C); (b) two
liquid phase (60°C); (c) two liquid phase (70°C); xi' =
0.0554 and x1'' = 0.8746
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a = activity [-]
AGmM = molar Gibbs energy of mixing [I'mol?]
t = temperature [C]
X = liquid-phase mole fraction [-]
y = liquid-phase activity coefficient [-]
Subscripts

i = componenti

1,2 = components 1,2

Superscripts
| = methanol-rich lower phase
1l = alkane-rich upper phase
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Fig. A2 Partial molar quantities from AGmM - x1 relation
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