
BY
DR. MOHAMMED A. KHAMIS

5-03-2017



Non-HC Component effect on Z-factor
 N2, CO2, and H2S

 HC
◦ Sour (1 gm of H2S/100 ft3)
◦ Sweet

 Both sour and sweet gases contain CO2, N2 or both.

 No significant effect for concentration < 5%

 10% error for higher concentration.

 Pseudocritical properties need adjustment
1. Wichert-Aziz correction method
2. Carr-Kobayashi-Burrows (CKB) correction method
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Van der Waals’ equation

Gas a
(atm liters2)

 b
(liters)

CH4 2.253 0.04278

C2H6 5.489 0.0638

C2H4 4.471 0.05714

C2H2 4.39 0.05136

CO2 3.592 0.04267



Van der Waals’ equation
             

 Which gas has the lowest

 value of a? why?

 Which gas has the largest

 value of b? why?

Substance
a b Pc Tc

(J. m3/mole2) (m3/mole) (MPa) (K)

 Air
0.1358 3.64x10-5 3.77 133 K

Carbon Dioxide (CO2)
0.3643 4.27x10-5 7.39 304.2 K

Nitrogen (N2) 0.1361 3.85x10-5 3.39 126.2 K

Hydrogen (H2) 0.0247 2.65x10-5 1.3 33.2 K

Water (H2O) 0.5507 3.04x10-5 22.09 647.3 K

Ammonia (NH3) 0.4233 3.73x10-5 11.28 406 K

Helium (He) 0.00341 2.34x10-5 0.23 5.2 K

Freon (CCl2F2) 1.078 9.98x10-5 4.12 385 K


