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ABSTRACT

Ottt accurate values lor vapor-liguid equilibrium (VLE) is very
impertant in the desion ol separation equipment and some industrial applications
i chemical encineering. So in order 1o obluin accurate properties of VLE
attention bas been turned o calenlate them from equations ol state (EOS) and
aetivite cociiicient madels - noting that these equations ol state are strongly
nonlinear as well as inaceurate results may by obtained when they are applied to
nonideal and palar svstems. To overcome these problems efforts were directed
w modily or improve FOS and their mising and combining rules.

I this studv tsobaric vanor-liguid cquilibrium of” gasoline additives  for
trree ternary svstemsT VTHE - Fanol s 2-Medned-2-propanol” " Ethanol+ 2-

Vethvi-2- propanal - Octane ™ and " MTBE - Eihanol - Octane™ at 101 .3kPa are

studied. furthermore three binury svstems: “othanod - 2-Methvl-2-propanol”,
CMTBE - Erhanod” and MBS - Ocranc™ at 13 RPa have been studied.

The binary svstem "NTTBE - crhgaol™ forms minimum boiling azeotrope.
The azeotrope date are x(AZ) =0.935 mole fraction and T (AZ) =327.94 K. The
other ternary systems and the other binary svstems do not form azeotrope.

Al the data used from 3] and [69] pussed successtully the test for
thermodyramic conststeney using MeDermott-Ellis test method.

In this studs the caleulation of VEE K-values is dene hy using three
nethods, the first method uses modified Soave Redlich and Kwong (SRK]),
moditicd Penye and Robinson (PRy equations ol state for two phases, The second
method uses SRR-EOS for vapor phase with (NRTL, UNIQUAC and UNIFAC
activity coetticient models for liquid phased and using PR-EOS for vapor phase
with (NRTL UNIOUAC and UNIFAC acuvity coetticient models for liquid
phase). The third method uses the Wong- Sandler mixing rules and the PRSV-

DF created wit bufiactdy triah vedionvini Bdtactbin) cdfy *1ivitv coetlicient models).
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Apsta

e non idealite of both vapor and liquid phases for the literature data for
the ternary and binary sastems luve been accounted for n developing ol the
computer procran for predicting VEE Kovalues using the maxinnen likelihood
principde tor parameter catimation which  provides 2 mathematical and
computational guarantee ol global optimality in parameters estimation,

The Wonge- Sandler mining rules and the PRSY- LOS based on excess Gibbs

free encrgy G of NRITE activity coellivient model vive more accurate results

for correlation and prediction of the K-values than other methods for the ternary

and binary svstems which contain asymmetric and polar compounds.

4 Tor the three binary systems of 71 data points the results obtained for VLE
K-values use theWonu- Sandler mixing rules and the PRSV- EOS based on
GYoor NRIE activine coetlicient models o the overall average absolute

devistions (AT and overall pereentage mean deviations are 0.0232 and

[ ]
(L8387 resnectivel

hi For the three ternary svstems of 298 data points the results for VLE K-values
use theWong- Sandler mixing rules and the PRSV- EOS based on G" of
NRTL. activitny coelticient models, the overall average absolute deviations
(AADY and overall pereentuge mean deviations are 0.011 and 1.387

respectively,
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