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Four equations of state Soave-Redlich-Kwong(SRK),
Harmens & Knapp(H&K),Peng & Robinson(P&R) and modified SRK
(Graboski & Daubert)(G&D) are used to evaluate liquid molar
volume,vapor molar volume and phase compositions of liquid-
liquid-vapor system of Methane-Ethane-n-Docosane mixtures at
T=298.15 K,303.15 K and COa-Nz—n—Nonadecane mixtures at
T=294.15 K,297.15 K and 301.15 K.

For vapor phase,prediction of vapor molar volume and
composition by all the equation of state are generally good.
P&R equation could predict vapor molar volume best with an
absolute deviation of 2,1490% .While H&K gave very good
result in ethane mole fraction with an absolute deviation of
0.2284% at T=298.15 K ,For COz—Nz-n-Nonadecane system at
T=297.15 K,the P&R equation could predict the vapor molar
volume with an absolute deviation of only 0.6819%.

For liquid phase,predictions are not as good as those
of vapor phase. Regarding liquid molar volume prediction,H&K
equation predicted liquid molar volumes of both methane-

ethane-n-Docosane and COa—Nz-n—Nonadecane systems better
than SRK,P&R and G&D equations. Absolute deviation of
ligquid molar volume in L' and L" phases evaluated by

H&K equation is less than 12% and 5% respectively. For liquid
phase mole fraction,all equation of state gave poor value of
liquid mole fraction for the COa-Nz—n—Nonadecane. However,
H&K equation gave Nz mole fraction with an absolute
deviation of less than 15%.For methan-ethane-n-Docosane, H&K

equation gave absolute deviation of ethane mole fraction in
L' and L'’ phases less than 6% and 2% respectively.
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NOTATION
A,B = Parameters in the equation of state
a,b = Parameters in the equation of state
D = Determinant of the Jacobian matrix,equation 12
F = Total moles of feed to the flash
f: = Mole of.component i in feed to flash
fi = Fugacity of component i for mixture
f1°= Fugacity of component i for pure
G = Gibbs free energy
H = Enthalpy per mole
K = Vapor-liquid equilibrium ratio(K-value)
kid= Binary interaction parameter
L = Liquid flow rate
nJ= Moles of component Jj
P= = Pure component critical pressure
P = Pressure
Pr = Reduce pressure = P/P=
p = Partial pressure
p‘,pz,Pa = Functions defined by equation(3.21-3.23)
Qt.Q2 = Functions defined by eqaution(3.24,3.25)
Q = Heat transfer rate
R = Gas constant

S = Entropy
T = Absolute temperature

T = Pure component critical temperature



e

XxXiv
T = Reduced temperature = T/Tc

u ,u_ = Fraction of feed in liquid phase 1,2

(ul=L'/F,u =L''/F)

2

V = Vapor flow ratejvolume
v = Molar volume

v = Partial molal volume

w = Pitzer's accentricity
X = Liquid mole fraction

y = Vapor mole fraction

z = Feed mole fraction

Z = Compressibility factor

Greek Letters

¢i = Fugacity coefficient of pure component i

¢‘ = Fugacity coefficient of component i of mixture
Moo= Chemical potential of component i

§, = Activity coefficient of component i

Subscripts
v = Vapor phase
L = Ligquid phase
F = Feed
i, Jsk = Component number
superscripts

[ZII = indexes for liquid phase
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