CHAPTER V

APPLICATION OF THE SELECTED EOS
FOR MULTICOMPONENT SYSTEMS

5.1 MIXING RULES

nulticomponent VLE, usual

In applying \
mixing rule for obj // ‘ \\\\ Ats for the gas mixture ;

\

(5.1)
m
b
o (5.2)
."» ’.-;J |
were employed. The “Seme ruls r® used for the liquid mixtures
with x replacimg these equ | |
y* I ' X
Once ”:|. “I‘ and (5.2) are chosen,

the fugacity co;fticient ot' any cm:ponent i in a wvapor mixture
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where Z = PV/RT

A = ,. B =
&2 i
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The same expression applies to calculate for the liquiﬁ fugacity
L L
coefficient (@i = fi /xiP) by replacing y of equation 5.3 with x.

At equilibrium:
fi o= fi (5.4)

(5.5)

5.2 BINARY I

it is necessary to § a and b for each pure

, i i
component but also an #ntéraction. retér K for each binary pair

—_— ij
in the mixture. AT

Compilat 1€ to the van der Waals

family have made by Chueh and Pﬂasnitz [8] and other
developers ﬁmcﬁ i Equation &.1.For
the most am ﬁ) _ must be deter-
mined P : experimental
= TR A

binaries will be N(N-1)/2. When there are no binary data, K

ij
values many be estimated by plotting known values against wvarious

molecular parameters, as shown by Gum, Yamada, amd Whitman [27] -



5.3 EVALUATION OF OPTIMAL BINARY INTERACTION PAMAMETERS (K )
ij,opt

In practice, values of K were determined by an optimiza-
ij
tion technique, fitting ¥ to experimental equilibrium data by
ij
minimizing the difference between the calculated and experimental

operty. Properties of particular

values of a selected equilibri
interest in phase equi N’ Mations include bubble point
pressure, dew point presstr int temperature, dew point
temperature, and it would be impractical to

minimize the er espect to all of these

properties.

A number of J€ri i ha sen used for the evaluation and

are as follow:

(1) minimization rédicted K values [29, 30, 31]

(2) minimization edicted bubble point

.—g W — . — o S—

pressure y—-» A —i——‘:"
minimizauE-; o tion sredigred bubble point vapor

composition ¢ 28]

o RS VRN HAAS o

(5) minimization of thegsum of variances of lash vapor and

ammn@mﬂm'mmaﬂ

(3)
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According to Kato [28] and Graboski and Daubert [5], the
best criterion for selecting the optimum interaction parameter is a
minimization of bubble pressure variance, as defined

Sp = 1 P( Tlx; ' (5.6)

where nP

superscript E
E E

P(T X ) t////-‘\\\‘\ re cgrr sponding to the
To evaluatg : —v\\\,ﬁ be used in multicompo-

':-.\'u-. equation (5.6) was

AN

used in two search grogedurés. I the first, a search procedure

=isecond a Fibonacci search

nent Vapor-liquid egll

br:ﬁcketed the desirg
technique was used to dg optimum interaction parameter.

The range of &€ _,_:-— n :’_:, procedure is from
11"

0.0 to 0.3. A 5S¢ :‘.‘ > calculation is given
U

in Figure 5.1.

ﬂumwg NN

P-X-T data in this s |§y The calculated

msama IR TR

evaluated through a bubble point calculationa ne from the given

Te

values of temperature and liquid phase composition. The complete
computer program is shown in the appendix.
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figure 5.1 Flow Diagram for Evaluating Interaction Parameter.
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5.4 PREDICTION OF MULTICOMPONENT PHASE EQUILIERIA :
BUBBLE POINT PRESSURE CALCULATIONS

In applying the Leiva equation. of state for the prediction
of multicomponent phase equilibria at high pressure,the bubble point

pressure calculations were studied.

.2 gHbws a seh agram for the bubble point
pressure calculaticns e i Eﬁmrgence used for the

bubble point calcul au®h Sifillar to that of Cheuh and Prausnitz
._l‘.-.'ﬁ__ "“'&

ﬂ‘lJEJ’J‘VIEWIﬁWEJ’]ﬂ‘i
ama\mimummmaﬂ



Input

Tk,PE,W.Kij

One datum point

T,x1

' / #l  Initial estimation

CALL PHIMI
calculate g

P = P*YSUM

Y1l= 1'1.;‘"!’ -,V-L_

STOP

figure 5.2 Flow Diagram for Bubble Point Pressure Calculation
(SUBROUTINE BULBP)



¢ - Qs

RETURN

* NUM : Subroutine for cubic equation solution

figure 5.3 Flow Diagram for Subroutine PHIMIX.




Table 5.1 Physical Properties of Pure Components [1]

Components

Ethane
Propane
n-Butane
n-Pentane
Hexane |
Heptane
Octane
Nonane

Decane

Undecane

Dodecane

1 Pc,atm

|
13 0

0.040
0.008
0.225
0.0698

0.152

0.193
0.251
0.296
0.351
0.394
0.444
0.400
0.535
0.562
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