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Table 4-9, Critical Properties of Natural Gas Constituents

Critical Critical
. Molecular
Constituent . temperature,; pressure,
weight o 3
R psia
Methane. . .. .. ........ 16.04 | 343.3 673.1
Ethane............ .. .. 30.07 549 .8 708.3
Propane............... 44 .09 666 .0 617.4
Isobutane............. 58.12 734.7 529.1
n-Butane... . ..... ... .. 58.12 765.3 550.7
Isopentane. ............ 72.15 829 .8 483
n-Pentane. ... ......... 72.15 845.6 489.5
Isohexane, 121*.. .. ... 72.15 880.9 450.5
Isohexane, 140*. . . ... 84.16 896.5 440.1
n-Hexane, 155*. .. .. . 84.16 914.1 439.7
Isoheptane, 174* . .. .. 98.18 937.6 417
Isoheptane, 194.. .. .. .. 98 .18 955.9 400
n~-Heptane, 209... . .. . 98.18 972.3 396.9
Isooctane, 2290, ... .. .. 114.22 | 999 379
Isooctane, 240.......... 118.22 1019 391
n-Octane, 258..........] 114.22 1024 .9 362.1
n-Nonane..............| 128.25 | 1071 331
n-Decane.............. 142.28 l 1114 306
Hebium.  ............ . 4.0 9.4 33.2
Air. ... 200 ! 238.4 547
Nitrogen... ... ....... 28.02 | 226.9 492
Oxygen................ 32.0 277.9 730
Carbon dioxide. ........ 44.01 | 547.7 1073
Hydrogen sulfide..... .. 34.08 i 672.4 1306
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Fig. 4-22. Psevdocritical properties
of natural goses. (Brown, Kotz,
Oberfell, and Alden, 1-2.)
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Fig. 4-108. Corrections to pseudocritical conditions as read from
Fig. 4-22, to be used when finding viscosity of gases containing
Ng, c02, and Hgs.
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C,H, 3.29%
C,H, 1.36%
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i-CoH,, 0.12%
CeHyy 0.08%

n-C4H20 0.05%
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Fig. 4-160. Compressibility factors for natural goses at pressures of 10,000 to 20,000 psia.



wOOW )
\\\“\g-i =l ig ;/?:
\“‘\ '
099 \S\\x\\\\\ﬁb“‘*— -
. \ \ -..\ [*———
ik \\\\\\\\‘Q_m — '*--...._._\.:“‘ L i
o [ T A ~——
I \ \\ .ﬁ\\ \"\ 2]
\ \\ \\ 7 J
: SN
+ 0985 > ‘ ',
> 47
= \\ N ™~ N
S N N N
3 N o
£ 0980 N Y]
& N
§ \“\ N N
0975 N \2d>
’;.\\\ \\
‘?,:" AN
0570 N
0 00035 0O0 0015 0020 Q025 0030 0035 0040 0045 0050
Reduced pressure, £ = 7’51
[

Fig. 4-17. Compressibility factors for natural gas near atmospheric pressure,
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Fig. 4-98. Viscosity of gases at 1 atm pressure.



Fig. 4-102. Correlation of viscosity
ratio with reduced temperature.
(Corr, 4-106. Courtesy AIME.)
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If 0<T<200°F : A=4.6435; B=-0.0079997; C=5.8425;
D=1.1513; E=0.020603; F=9.849*10°

If 200<T<600°F : A=3.7771; B=-0.0011050; C=7.5281;
D=0.65621; E=0.014609; F=0
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Fig. 4-49. Specific heat of hydro-
carbon gases. (Brown, 4-16. Cour-

fesy AIME.)
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AC=C-C 0 as 598 o Jol> AC, jlade cFigure 4-55 ;l colaiul
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Reduced pressure, = p:l
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ovgy (V) 51 eolaiwl b 540°R sl o 1) C0 wouls ools 55 oS5 sly : b
93000 psia ,Led o 1, Cp L g 00,5 ale XS] gil8 59, (V) ¢ Hankinson

Comp. | Mole%o : : C,i° C,i°

(Btu/lo,.’F) | (Btu/lbmole.’F)

CH,  90.5%
CHy,  7.2%
CHy  2.3%
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P.=>VyiP,= 669.5 psia — p,=3000/669.5=4.48~ 4.5
T.=>y;T;=365.31 'R — T,=540/365.31=1.48~ 1.5

Vg 9 Mg crmni tp90 al> o ©

M,= YyiM;=17.697 — v,=17.697/29=0.6



Hankinson g, :a!

C,’= A+BT+Cy +Dy 2+E(Ty,)+FT?
T=540°R -460= 80°F < 200 °F

C,0= 4.6453 + (-0.0079997* 80)+(5.8425*0.6)+ (1.1533*0.62)
+(0.020603*80*0.6)+(9.849*10-6*802)=
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