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CHAPTER I

INTRODUCTION

quipment and in the

simulation of sepagdligh g 7% £ ' y \distillation, absorption and
extraction. |
Very broadl§ ‘to predict VLE can be

divided into equatior and activity coefficients

approaches [1]. of state to represent
both phases, y, =

vapor phase and mﬂcti
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approach has)/been found to mrrelate a wide variety of complicated
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gion,qthe equation of state approach has a number of advantages in

\:1! of state for the
or 3& liquid phase.

comparison with the other approach.

1. At the critical region, where difference of volumetric
properties between the two phases vanishie'é, anomalous . results are
obtained from the activity approach since different models are
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employed for the vapor and liquid phases. While the equation of
state approach predicted. critical regions quite naturally [3].

2. In  high pressure wvapor-liquid equalibria, . we
frequently must deal with supercritical components,that is, the
critical temperatu.re of one (or possibly more) of the components are
below the system temperaful The actiﬁty approach is
complicated by the f ,w;%critical components do not
; g mm pressunle of the system.

Thus one cannot L oacitity of e liquid upon which the
activity coefficiey ‘ / g\s\\&\\‘k equation of state

e ‘ficients and thereby

;pﬁrnach avoids
avoids the problé€m g

3. Althoug y expressions and procedures
A

available for estimating &etivity coe) ficients, but none of them can
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be applied to cs pts from the most widely
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used propertie§”

ritir.:al temperature,
éi‘itical pressurm and ace C Iactor. @ule the EOS approach
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independence of the activity coefficient in activity approach is not

. satisfactory.

Therefore, calculating VLE from an EOS is aﬁrat:fiw,
however the accuracy of such calculations necessarily depends on
the EOS used.




1.2 STATEMENT OF THE PROBLEM

It is widely recognised in the Gas-Processing Industry
that current methods for calculating VLE of natural-gas mixtures can
be unreliable at high pressure. There is a need for a reasonably

accurate but simple thermodynamic model for natural-gas mixtures

that can be used in a fl : ﬁgram. In practice, a cubic
Z.

EOS is often preferred.

Among the \ --( tly used in chemical

R 1972 [6]. It is
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remarkably simple and#¥ ss accurate than other
methods [3-5]. ] \ \ sen proposed in recent
years to improve w\ SOAVE equation to the
calculation of , . * ‘ of these efforts are

s - ‘
available in the literatute {i0,12 le accuracy is sometimes
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improved, there ig ne 2. ade obtained in computer
g S
time nor certainfy eTgenc gbility to predict VIE
were shown to be bme.d on e ary datamt low temperature. It

is not imnﬁiatel ewident that these equations of state are also

applicable & mmmmmr@ supercritical
pit sidds the'a ’Tﬂcahiut ofisome particular
equatiiswyi ﬁ‘gh ﬁ lg.lbe performed

on a multicomponent systems.

The calculation of VLE requires a binary interaction

coefficients, K , which should be determined from experimental
. ij

data. Part of this work is devoted to this evaluation to provide

optimal binary interaction coefficients for many systems.



. 1.3 PURPOSE OF THE RESEARCH

1. To do a literature survey in order to select the most

prospective equations of state for VLE calculations of natural gas

at high pressure.

2. To test the abi i y & 2ychosen EOS in predicting VLE

and hernce the validi, & , ons associated with the

1.4 SCOPE OF THE RESEAR

1. Components ir 2. N2,C1 to C10

2. For bindry systems Y
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310 < T < 366 K
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