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Abstract '

A new local composition model with two energy parameters is used to correlate mutual solubility
data over a wide temperature range for many mixtures. The energy parameters can be expressed by a
quadratic function of temperature. Three types of coexistence curves are studied: I, systems with an
upper critical solution temperature (UCST); II, systems with a UCST and a lower critical solution
temperature (LCST); III, systems with a LCST. Prgdiétion of the activity coefficients and excess
enthalpies in miscible region is discussed.

The UNIQUAC associated-solution model has been applied for representing the spectroscopic
and thermodynamic properties of solutions of one of propanols or butanols (A) with non-associating
comporients (B,C) over the entire composition range. The association constants used for
dimerization, trimerization and higher polymerization of open chain hydrogen-bonded groups and
one for cyclic hydrogen-bonded groups. The solvation constants for complex formation between the
terminal hydroxylic group of open chains and one unassociated component molecule are also taken
into account. Physical interactions between unlike molecules are represented by UNIQUAC residual
contribution. The model reproduces well the IR spectroscopic data, vapour-liquid equilibria, activity
coefficients and excess enthalpies of binary alcohol-unassociated component mixtures and predicts
the vapour-liquid equilibria and excess enthalpies of ternary mixtures of an alcohol and two
unassociated components. _

The UNIQUAC associated-solution model has been modified to include additional parameters in
order to obtain a better correlation of vapour-liquid equilibria of strongly non-ideal mixtures
involving at least one alkanol. The calculated results agree well with the experimental values for

many studied.
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Fig. 1. Calculated liquid-liquid equilibria for system with an

upper cirtical solution temperature: e, experimental; X
calculated using the exponent n=3/4. (a) 1-Butanol + water,
Ochi et al. (1990)

Fig. 2. Calculated Hquid-liquid equilibria for system with

borth upper and lower critical solution temperatures: e,

experimental; , calculated by the present model with the

exponent n=3/4; (a) Nicotine + water; Capabell (1958)

Fig. 3. Calculated liquid-liquid equilibria for system with upper

critical solution temperature: ®, A, experimental; ,
calculated by the present model with the exponent n=3/4; - - -
- , calculated by the model of Yu and Nishiumi. (a)
2-Isobutoxyethanol + water: o, Cox (1927); A, Rudd (1960).
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Table 1
Predicted results of temary vapour-liquid equilibria
Temp.  Number Absolute arith. mean deviations Reference
System (°C) of data Vapour mole fraction Pressure
points I *(x10%) I I(Torr)

2~Propanol(1) 6.0 78 Gmehling et
-cyclohexane(2) 55 6 38 6.5 35 50 al., 1978
-benzene(3) 26 56

2-Propanol(1) 6.0 71 . Gmehling et
—cyclohexane(2) 40 6 47 59 08 30 al. 1978
—benzene(3) 1.6 6.8

2—~Propanol(1) 3.2 3.9
—cyclohexane(2) 50 16 1.5 19 28 3.7 Nagata, 1985
-benzene(3) 37 42 '

“I= Four—constant model {this work).!ll=one—constant model(Ngata,1985).

2-Propanol K 4 =25K 4 =80,K,=6006=9 (Four-constant model)

K, =49.1 (one-constant model)
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Table 2

Calculated results for ternary VLE data at 30°C

System(A+B+C) No.of Abs.arith.mean dev

data Prediction® Correlation®

points oP SP/P P SP/P

kPa) (%) kPa) (%)
Methanol+2-butanoln—pentane 67 T 156 22 0.80 1.1
Ethanol+iso-butanoln-heptane  78¢ 0.37 3.7 0.14 1.3

*Only binary parameters used.
°Binary parameters and temary parameters used.

9Two experimental points were rejected because the computer could not solve the mass balance equations for these points.
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