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Abstract - Cubic and non-cubic equations of state are used to calculate the
vapor-liquid equilibrium(VLE) compositions for liquified natural gas(LNG) containing
hydrogen sulfide. Modified Benedict-Web-Rubin EOS is chosen as a non-cubic
equation of state while Peng-Robinson, Soave-Redlich-Kwong EOS are used for a
cubic EOS. Modified Benedict-Web-Rubin EOS. showed better predictability than the
cubic EOS used for the systems HzS/CHs, HzS/iCqHio, HzS/Na. specially for liquid

composition.
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p= RT __a(T)
v—b v(v+b)
aN=a(T) - a(T)

a(T)=[1+(0.480+1.5740—0.176 &%)
X(l— TI,IZ)]Z

O0x : characteristic distance parameter

£x : characteristic energy parameter

9 HejlA Al4® Generalized parameter®
Table 1.0 “ERBSTH

Table 1. Generalized Parameters of
R'TE
a(T) =0.421475 MBWR EOSI[3]
B(T.)=0.08664 - RPTC Parameter Bi=ai +bi(CST MR)
subscript ai bi
Cubic #eje) = o2 e 49 Peng-
Robinson Equation Of State (PR EOS)S © 1 1.45907 032872
&3} 2} 2 498813 -2.64339
3 2.20704 11.3293
p= BT _ a(T)
v—b vlv+b)+ bv—b) 4 4.86121
5 459331 2.79979
«T)=a (T)- a(T, o)
(T, @)= [1+(0.37464 + 1.542260— 0.269920%)] 6 506707 10.3901
(1= T2 7 11.4871 10.373
2 8 9.22469 205388
a(T,) =0.45724 RPTZC
c 9 0.094264 2.7601
B(T.)=0.07780 - RPTc 10 1.48858 311349
‘ 11 0.015273 0.18915
2.2. Non-Cubic &ej 2@ 4| 12 3.51486 0.9426

Conformal Solution Theory(CST)E # &3
MBWR e & olef o} 2t} [345]
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a; ' 1sotropic part,
b; . anisotropic part

Y ! orientation parameter which descr
-ibes molecule’s nonspherisity
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Fig. 2. P-x,y plot of H2S(1)/CH:(2)
binary mixture at 599.67 " R
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7 Fig. 3. P-x,y plot of H2S(1)/iC4H10(2)
binary mixture at 559.67 " R
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Fig. 4. P-x, y plot of H>S(1)/N2(2)

binary mixture at 540.07 " R
Fig. 1. P-x,y plot of H2S(1)/CHs(2) binary
mixture at 49967 "R
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Fig. 5. P-x, y plot of H:S(1)/N2(2)
binary mixture at 57937 "R

Table 1. A comparison of cubic and non
cubic EOS for systems which
contains H:S

AAD% =100% % 2 {l (th_thCg_l.) )

A.AD% Cubic Non-cubic

Binary sys. x1 yl x1 yl
H,S-CH4(499.67R) | 5.05 | 3.62 126 | 043
H,S-CH4(559.67R) | 1053 | 12.77 1 203 | 7.29
H,S-iC4H,0(559.67R)| 3.72 | 6.04 | 131 | 592
H,S-No (54007R) | 347 | 1.05 | 116 | 216
H.S-N2 (579.37R) | 408 | 243 | 052 | 7.26
Total 464 | 384 | 121 | 4.01
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P : System pressure
T :  Absolute Temperature
X; * liquid composition of component i
Vi ! vapor composition of component i
0 x Mixture reference system molecular
distance parameter
0 24 - Interaction parameter for character
-ristic molecular distance parameter,
o between substance e¢and 8
0qa - o for cpmponent «
&x . Mixture reference system energy
parameter
€ « 5 - Interaction parameter for character
. -ristic molecular energy parameter
& between species a and 8
€ qe  €for component «
7 x . Orientation parameter obtained from
conformal solution theory mixing rule
Y «« - Orientation parameter for component

a
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* Unlike—pair energy parameter coeffici
-ent for species @ and B

¢ « 8 * Unlike-pair separation parameter coef

-ficient for species @ and £

7 o« ¢ ‘ Interaction orientation parameter spec
-ies for @ and B
@ . Acentric factor
wi - Acentric factor of molecule i
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