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Table2 Predicted results of vapor pressure

Substance | APIP | o.(%)
This work S-R-K I-C-L CCOR
methane 0.96 1.00 0.39 0.84
ethane 0.78 1.25 1.08 2.02
propane 0.73 0.56 0.86 1.22
butane 1.19 0.42 0.58 0.69
pentane 1.02 0.51 1.88 1.03
hexane 1.00 1.36 2.21 2.13
2-methylpropane 244 1.74 1.82 1.56
ethene 1.24 1.21 1.00 1.56
propene 1.11 1.50 1.30 2.46
1-butene 1.03 0.46 0.79 0.73
ethyne 1.43 1.06 0.81 1.62
benzene 1.27 1.00 1.09 1.87
carbon dioxide 0.30 0.98 2.22 1.47
carbon monoxide 0.68 1.19 1.51 1.81
nitrogen 041 1.30 1.08 1.80
oxygen 0.90 0.94 0.53 0.89
sulfur dioxide 1.63 0.78 0.99 0.65
ammonia 0.77 0.74 2.16 1.42
water 5.48 17.29 7.19 5.42
total Dev.(%) 1.28 1.86 1.55 1.64
ave (%)* 1.05 1.00 1.24 1.43

* : values except for water

Table 3 Predicted results of saturated vapor molar volume

Substance | AVIV | 0 (%)
This work S-R-K I-C-L CCOR
methane 2.76 2.11 2.92 8.67
ethane 1.40 1.00 1.36 7.79
propane 1.51 0.52 1.69 9.52
butane 1.62 0.65 1.29 8.86
pentane 1.73 0.91 2.24 9.12
hexane 0.50 1.97 4.27 6.14
2-methylpropane 2.44 1.31 1.79 9.15
ethene 1.10 1.70 1.36 6.38
propene 1.25 1.88 0.96 6.70
1-butene 2.29 1.46 1.55 9.55
ethyne 0.55 1.18 2.00 7.22
benzene 1.81 1.66 2.49 7.23
carbon dioxide 1.26 1.60 3.11 9.62
carbon monoxide 2.97 3.63 3.06 4.96
nitrogen 3.09 2.05 1.80 8.98
oxygen 3.24 3.39 3.35 7.78
sulfur dioxide 1.95 1.32 3.01 8.40
ammonia 4.66 6.18 8.38 3.69
water 7.38 24.95 13.63 9.75
total Dev.(%) 2.29 3.13 3.17 7.87
ave.[%]* 1.75 1.92 2.59 7.77

* : values except for water

229%, 937% Thd. K& &, FHREBIT SOICKERBEEZ LTV LV BEANE LA
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Table 4 Predicted results of saturated liquid molar volume

Substance [ AV [ o (%)

This work S-R-K I-C-L CCOR

methane 9.39 7.12 4.28 2.60
ethane 9.42 13.06 4.84 3.46
ropane 8.51 13.46 3.77 2.29
butane 7.03 13.14 3.44 1.81
pentane 7.27 14.64 3.79 2.00
hexane 7.62 18.36 3.42 2.39
2-methylpropane 7.80 11.24 3.96 1.64
ethene 8.67 9.70 3.88 2.00
propene 7.75 9.75 3.79 1.27
1-butene 7.17 12.17 3.72 1.59
ethyne 8.11 14.75 3.27 2.68
benzene 7.85 13.42 3.26 1.27
carbon dioxide 6.60 14.12 345 1.87
carbon monoxide 11.32 3.93 5.40 1.48
nitrogen 9.62 5.20 4.73 1.72
oxygen 10.01 4.83 4.55 1.20
sulfur dioxide 8.02 16.38 2.47 1.70
ammonia 13.84 30.56 10.43 14.41
water 22.01 47.33 15.73 20.43
total Dev.(%) 9.37 14.38 4.86 3.57
ave.(%)* 8.67 11.73 4.25 2.63

* : values except for water
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Table 5 Correlated results of vapor-liquid equilibria for binary systems using cubic-perturbed equation of state
System N | AP/P | (%) FAay | (=) Temp. range
(1) (2) max. ave. max. ave. K
carbon dioxide hydrogen sulfide 2 0.93 0.76 0.0220 0.0192 240, 330
ethane hydrogen sulfide 2 1.37 1.34 0.0152 0.0148 200, 230
nitrogen carbon monoxide 12 4.20 1.29 0.0346 0.0141 70-120
methane m-xylene 3 2.82 1.86 0.0326 0.0174 460-540
methane m-cresol 3 6.64 3.46 0.0297 0.0118 460-620
nitrogen ethane 5 12.59 10.89 0.0239 0.0132 122-194
carbon monoxide methane 2 3.62 2.38 0.0207 0.0185 105, 124
methane decane 1 - 241 — 0.0038 448
ethane octane 1 - 1.23 - 0.0046 313
propane pentane 2 1.25 0.94 0.0124 0.0122 361, 394
butane decane 2 2.07 1.88 0.0201 0.0126 278

N : number of isotherms

Table 6 Correlated results of vapor-liquid equilibria for H, containing binary systems using cubic-perturbed equation of state

System N | AP/P | (%) Ay | (—) Temp.
Range
(1) (2) max. ave. max. ave. K
H, methane 13 17.89 7.14 0.0485 0.0184 90-172
H, ethane 20 10.28 4.20 0.0347 0.0088 144-283
H, hexane 3 10.90 8.38 0.0056 0.0036 276-344
H, heptane 1 — 6.20 — 0.0064 424
H, carbon dioxide 7 3.55 1.87 0.0167 0.0122 230-273
H, nitrogen 6 8.48 5.43 0.0182 0.0110 70-110
H, tetraline 4 6.66 3.92 0.0199 0.0102 463-662
H, propane 6 4.34 2.72 0.0146 0.06077 223-323
H, butane 12 14,24 5.04 0.0278 0.0091 144-389
H, carbon monooxide 5 6.47 4.53 0.0154 0.0141 68-100
N : number of isotherms
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Fig.2 Vapor-liquid equilibria for methane(1)+m-cresol(2) system
(462.25 K)
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Fig.3 Vapor-liquid equilibria for hydrogen(1)+heptane(2) system
(424.15 K)
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Nomenclature
a : energy parameter in Eq.(2) [Mpa(m3/mol)3]
b : size parameter [m*/mol]
f: fugacity [MPa]
k, : binary interaction parameter [ —
m, : parameter in Eq.(6)

N : number of isotherms

a7 &6 5 (2017)

Methane(1) ~Ethane(2)
~Propane(3)
283.15K

— 2Para.Eq.
~<Price etal(1959)
1aP/Plav.=166(%)

=

%3,y (mole fraction)
o
(24

00 :
00 05 10
x.yy (mole fraction)

Fig.4 Vapor-liquid equilibria for methane(1) + ethane(2) +
propane(3) system(283.15 K)

: total pressure [MPa]

: constant in Eq.(2)

: gas constant [J/(mol * K)]
: temperature [K]

N X9 v

: molar volume [m*/mol]

<

x; : mole fraction of component i in liquid phase [—]
i - mole fraction of component i in vapor phase [—]
z : compressibility factor [—]

o; : parameter in Eq.(4)

w; : Pitzer’s acentric factor [—]
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Prediction of Thermodynamic Properties Using Two-Parameter
Cubic-Perturbed Equation of State with Modified Repulsive Term
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In the cubic equation of state, SRK equation is one of the models which have been widely used from a practical

point of views. This paper deals with the proposal of a cubic-perturbed equation of state that is merits to give the

repulsive term in it is accurate up to the third-term of the series with the exact equation for hard spheres. The

energy and size parameters are determined with critical temperature, critical pressure, and acentric factor. The

predictive accuracy of PVT have been compared with those by SRK. The VLE for mixtures have been then

calculated using a conventional mixing rule.
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