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The Effect of Nonhydrocarbon
Components on the Pseduecritical
Properties of Gas Condensate

Sumarry

Gas condensate consists essentionaly of two kinds of compounds:
hydrocarbon compounds and nonhydrocarbon compounds such as
(CO,, H,S, N,, H,O........ ). Nonhydrocarbon compounds form a
very small rate in gas condensate ,but it effect on many properties of
gas condensate. This research studies the effect of these components
on the pseudocritical pressure and pseudocritical temperature of gas
condensate which are very important to study the phase behavioure
of gas condensate and to determine the region of retrograde
phenomenas which happen in gas condensate reservoirs.The study
was done by presenting some methods to calculate these properties
and the correcting of these values if there are nonhydrocarbon
components in the condensate . the calculations were made by
Stewartt methode and we put a computed program to calculate the
correcting pseudocritical properties and noncorrecting ones, then we
compear the tow values by drawing many diagrams between the
mole fraction of the component and the calculated pseudocritical
temperature and pressure.
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REM"STEWART METHOD TO CALCULATE
PSEADOCRITICAL TEMPERATURE AND PRESSURE"
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DIM Y (13)
DIM PC(13)
DIM TC(13)
DIM K(13)
DIM D(13)
DIM Q(13)
DIM I (13)

INPUT "MOLECULAR WEIGHT OF C7" MC7="; MC7
INPUT "DENSITY OF C7% GC7="; GC7

INPUT " MOLE FRACTION OF CH, Y(1)="; Y (1)
INPUT " MOLE FRACTION OF C,Hg Y (2)="; Y (2)
INPUT " MOLE FRACTION OF CsHg Y (3)="; Y (3)
INPUT " MOLE FRACTION OF i-C,H;, Y (4)="; Y (4)
INPUT " MOLE FRACTION OF n-C,H;, Y(5)="; Y(5)
INPUT " MOLE FRACTION OF i-CsHj, Y(6)="; Y (6)
INPUT " MOLE FRACTION OF n-CsHj, Y(7)="; Y (7)
INPUT " MOLE FRACTION OF CgHy, Y(8)="; Y (8)
INPUT " MOLE FRACTION OF C7% Y(9)="; Y (9)
INPUT " MOLE FRACTION OF H2S YH2S="; YH2S
INPUT " MOLE FRACTION OF CO2 YCO2="; YCO2
INPUT " MOLE FRACTION OF N2 YN2="; YN2
INPUT " MOLE FRACTION OF H20 YH20="; YH20
PC(1l) = 666.4: PC(2) =706.5: PC(3) = 616:

PC(4) = 527.9: PC(5)= 550.6:PC(6) = 490.4:
PC(7) = 488.6: PC(8)= 436.9: PC(N2) =507.5:
PC (H2S5)=1306 PC(C0O2) = 1071:

PC (H20)=3200

TC(l)= 343: TC(2)= 549.59: TC(3)= 665.73:
TC(4) = 734.13: TC(5) = 765.29: TC(6) =
828.77: TC(7) = 845.47: TC(8) = 913.27:
TC(N2) = 239.26:

TC(H2S) = 672.35: TC(CO2) = 547.58: TC(H20) =
1164.85

Y(10) = YH2S: PC(10) = 1306: TC(1l0) = 672.35
Y(11l) = YCO2: PC(1l1l) = 1071: TC(1l1l) = 547.58
Y(12) = ¥YN2: PC(1l2) = 507.5: TC(1l2) = 239.26
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Y (13) = YH20: PC(13) = 3200.1: TC(13) =
1164.85

FOR I = 1 TO 13

M=Y(I) + M

PRINT "M="; M

NEXT I

FOR I = 1 TO 13

Y (I) Y (I) M
PRINT "Y(I)="; Y(I)
NEXT I

TBC7 = (4.5579 * MC7 ~ .15178 * GC7 ~ .15427)

A3

PPCC7 = EXP(8.3634 -.0566 /GC7 - (.24244 +

2.2898 / GC7 + .11857/GC7 ~ 2) * TBC7 / 1000

+ (1.4685 + 3.648 / GC7 + .47227 / GCT7 ~ 2) *

((rBC7 ~ 2) / 10 ~ 7) - (.42019 + 1.6977 /

(GC7 ~ 2) * TBC7 ~ 3 / 10 ~ 10

TPCC7 = (341.7 + 811 * GC7) + (.4244 + .1174

* GC7) * TBC7 +(.4669 - 3.2623 * GC7) * 10 ~©

5 / TBC7

PRINT "PSEADOCRITICAL TEMPERATURE OF C7°

TPCC7="; TPCC7

PRINT " PSEADOCRITICAL PRESSURE OF C7°

PPCC7="; PPCC7

FJ =1/ 3 * (Y(9) * TPCC7 / PPCC7) + 2 / 3 *

(9) ~ 2 * TPCC7 / PPCCT7)

= .6081 * FJ +1.1325 * FJ ~ 2 - 14.004 *FJ

Y(9)+ 64.434 *FJ* Y (9) ~ 2

= (TPCC7 / SQR(PPCC7)) * (.3129 * Y (9) -
.8156 * Y(9) ~ 2 + 27.3751 * Y(9) ~ 3)

PC(9) = PPCC7

TC(9) = TPCC7

FOR I = 1 TO 13

PRINT "I=";

;I

PRINT "PC(I)= ; PC(I)
PRINT "TC(I)="; TC(I)
PRINT "Y(I)="; Y(I)
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K(I) Y(I) * TC(I) / SQR(PC(I))
K(I) = K(I) + K(I -1)

D(I) = Y(I) * TC(I) / PC(I)

D(I) = D(I) + D(I -1)

Q(I) = Y(I) * SQR(TC(I)/PC(I))
Q(I) Q(I) + Q(I -1)

PRINT "I="; I

NEXT I

Q = Q(13)

D = D(13)

K = K(13)

PRINT "Q="; O

PRINT "D="; D

PRINT "K="; K

J=1(/3*D) + (2/3*Q"2)
PRINT "J="; J

gl =J - s

PRINT "Jl="; J1

K1 = K - R

PRINT "K1="; K1

TPC = K1 ~ 2 / J1

PPC = TPC / J1

PRINT " PSEADOCRITICAL TEMPERATURE OF FLUID
TPC="; TPC

PRINT " PSEADOCRITICAL PRESSURE OF FLUID

PPC="; PPC

IF Y(10) > 0 GOTO 20
IF Y(11) > 0 GOTO 20
IF Y(12) > 0 GOTO 30
IF Y(13) > 0 GOTO 30

PRINT " PSEADOCRITICAL TEMPERATURE OF FLUID
TPC="; TPC
PRINT " PSEADOCRITICAL PRESSURE OF FLUID
PPC="; PPC
END

200 A = Y(10) + Y (11)
PRINT "A="; A
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B = Y(10)

PRINT "B="; B

L =120 * (A~ .9 -A "~ 1l.6) + 15 * (B~ .5 -
B ~ 4)

PRINT "L="; L

TPC1 = TPC - L

PPC1 = (PPC * TPC1l) / (TPC + (B * (1 - B) *
L))

PRINT"CORRECTED PSEADOCRITICAL TEMPERATURE OF
FLUID TPC1l="; TPC1

PRINT "CORRECTED PSEADOCRITICAL PRESSURE OF
FLUID PPC1="; PPC1

IF Y(12) > 0 GOTO 30

IF Y(13) > 0 GOTO 30

PRINT "YH2S="; Y (10)
PRINT "YCO2="; Y (11)
PRINT "YN2="; Y (12)

PRINT "YH20="; Y (13)
END

30 IF Y(11) > O THEN TPCC = TPC1l
ELSE TPCC = TPC
IF Y(10) > 0 THEN PPCC = PPCl ELSE PPCC = PPC

TPCcor = (-246.1 * Y (12)) + (400 * Y (13))
PPCcor = (=162 * Y (12)) + (1270 * Y (13))
TPC2 =(TPCC - (227.2 * Y(12)) - (lle5 *
Y(13))/(1 - Y(12)-Y(13)))+ TPCcor

PPC2 =(PPCC -(493.1 * Y(12)) -(3200 *
Y(13))/(1 - Y(12) - Y(13)))+ PPCcor

PRINT "CORRECTED PSEADOCRITICAL TEMPERATURE
OF FLUID TPC2="; TPCZ2

PRINT "CORRECTED PSEADOCRITICAL PRESSURE OF
FLUID PPC2="; PPC2

PRINT " MOLE FRACTION OF H2S YH2S="; Y (10)
PRINT " MOLE FRACTION OF COZ YCO2="; Y(1l1)
PRINT " MOLE FRACTION OF N2 YN2="; Y (12)
PRINT " MOLE FRACTION OF H20 YH20="; Y (13)
END
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