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Abstract: To propose a model equation, an acetic acid and n-heptane binary vapor
liguid equilibrium system were investigated at 298.15K and 318.15K. Pressure was
theoretically estimated using an association model based on the chemical theory, in
conjunction with Margules, Wilson, NRTL models. Results were compared with those of
calculated values without considering association. The theoretically calculated results of
association model equations show a good agreement with the experimentally observed
values.
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Fig. 1. The P-X-Y diagram of the SLM
model and Margules equation for
the acetic acid(1)/n-heptane(2)
binary system at 298.15K.

P(kPa)

& Acetic acid{t}n-Heptane(2)
experimental data(298.15K)
SLW (298.15K)

—— — Wilson (298.15K}

2
eo o1 02 93 04 05 06 07 a8 08 10

X(1). Y{1)

Fig. 2. The P-X-Y diagram of the SLW
model and Wilson equation for
the acetic acid(1)/n-heptane(2)
binary system at 298.15K.
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Fig. 3. The P-X-Y diagram of the SLN
model and NRTL equation for the
acetic acid(1)/n-heptane(2) binary
system at 298.15K.
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Table 1. A Comparison of General activity coefficient equations and SLM, SLW,
SLN models considering association for the Acetic acid(1)/n-Heptane(2)

binary systeml4].

Mafglllles Margules WiSII;on Wilson NIS{I’i‘L NRTL

Pressure  AAD(%)
298.15K 41119 45.3642 1.4689 8.1507 0.9539 28.4958
318.15K 35193 19.8016 1.4785 47136 1.2246 10.2926
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Fig. 4. The P-X-Y diagram of the SLM
model and the Margules equation
for acetic acid(1)/n-heptane(2)
binary system at 318.15K.
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Fig. 5. The P-X-Y diagram of the SLW
model and Wilson equation for
the acetic acid(1)/n-heptane(2)
binary system at 318.15K.
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Fig. 6. The P-X-Y diagram of the SLN
model and NRTL equation for the
acetic acid(1)/n-heptane(2) binary

system at 318.15K.
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K; : dimerization equilibrium constant of
acetic acid in vapor phase, [mmHg™]

P? ! vapor pressure of pure component I,
(kPal

P4, ' true partial pressure of acetic acid
-monomer, [kPa)
P4, : true partial pressure of acetic acid

-dimer, [kPa]
Py © true partial pressure of n-heptane,

[kPa]
T : absolute temperature, [K]
y; - vapor composition of component i
Ya, 1 true vapor composition of acetic

acid-monomer

Y4, - true vapor composition of acetic
acid-dimer
yg : true vapor composition of n-heptane
aslA 2x)
¢/>\,» . fictitious fugacity coefficient of

component i at mixture
é; ° pure fictitious fugacity coefficient of
component 1

KIGAS Vol.3, No.3, December, 1999

_38_

- o) e F

u?,n|_|

g

Casellan, G. W., "Physical Chemistry.,”
Addison - wesley, 612-614(1983).

Economou, IG. and Donohue, M.D.
"Chemical Quasi-Chemical and

Perturbation theories for Associating
Fluids.,” AIChE., 37, 1875-1894(1991).

. Sebastiani, E. and Lacquaniti, L.: "Acetic

Acid -Water System Thermodynamical
Correlation of Vapor-Liquid Equilibrium
Data.,” Chem. Eng. Sci., 22,
1155-1162(1967).

. Lark, B.S.,, Banipal, T.S., Singh, S. and

Palta, R.C.: "Excess Gibbs Energy for
Binary Mixtures Containing Carboxylic
Acids. 1. Excess Gibbs Energy for Acetic
Acid + Cyclohexane, + Benzene, and +
n-Heptane.,” Chem. Eng. Data, 29,
277-280(1984).

Marek, J. and Standart, G.: "Effect of
Association on Liquid-Vapor Equilibria. 1.
Equilibrium  Relations for Systems
Involving an Associating Component.,”
Collect. Czech. Chem. Commun., 19,
1074-1084(1954).

. Marek, J. and Standart, G.: "Vapor-Liquid

Equilibria in Mixtures Containing an
Associating Substance. II. Binary Mixtures
of Acetic Acid at Atmospheric Pressure.,”
Collect. Czech. Chem. Commun., 20,
1490-1502.11(1954)

Prigogine, 1. and Defay, R.: "Chemical
Thermodynamics.,”, Wiley, New York,
450-467(1954).

Affsprung, H.E., Findenegg, GH. and
Kohler, F.. “The Volumetric and
Dielectric Behaviour of Acetic Acid in
Mixtures with Nonpolor Liquids.,” Am.
Chem. Soc., 1364-1370(1968).



