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Calculation of bubble-point pressure and dew-point pressure using equilibrium 

constants:

(Properties of petroleum reservoir fluids: Burcik – Pages 92 & 93)
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Solution:
Raoult’s Law will be used to guess the first value bubble point pressure  𝐵𝑃𝑃 =  𝑥𝑖𝑃𝑖

∘

BPP = 0.403 × 123 + 0.325 × 43.0 + 0.272 × 15.8 = 67.85 psia,     BPP = 70 psia (first trial)
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Solution:
Since the summation is less than 1 then a lower value of pressure will be chosen, BPP = 60 psia
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Solution:
Since the summation is greater than 1 then the bubble point pressure will be between 60-70 psia

The exact value can be obtained either mathematically (interpolation) or graphically.

Interpolation: Graphically:

70 −60

70 −𝐵𝑃𝑃
=

0.923 −1.055

0.923 −1.000

BPP = 64.2 psia
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Solution:
To calculate the composition of the vapor at the BPP the K values at 160 °F and 64.2 psia are 

obtained by interpolation from the appropriate charts and Kixi computed.
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Solution:
To calculate the dew point pressure choose a pressure of 35 psia as point of departure and 

calculate  
𝑦𝑖

𝐾𝑖
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Solution:
Since the required summation is low the calculation will be repeated at 40 psia
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Solution:
The dew point pressure can be 

estimated graphically DPP = 35.5 psia
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Solution:
The composition of the dew-point liquid is computed as follows;
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Henry’s Law:

 Henry's law is one of the gas laws formulated by William Henry in 1803

 At a constant temperature, the amount of a given gas that dissolves in a 

given type and volume of liquid is directly proportional to the partial 

pressure of that gas in equilibrium with that liquid

 An equivalent way of stating the law is that the solubility of a gas in a liquid 

is directly proportional to the partial pressure of the gas above the liquid

𝐶 = 𝑘𝑃𝑔𝑎𝑠

C : is the solubility of a gas at a fixed temperature in a particular solvent (mole/L)

k : is Henry's law constant (often in units of L. atm/mole)

Pgas : is the partial pressure of the gas (often in units of atm)
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Henry’s Law:
 Equation becomes 𝑃𝑖 = 𝐶𝑥𝑖

C: the proportional constant, experimentally determined

(not the vapor pressure of the pure component)

 If the liquid is relatively non-volatile Pi is essentially equal to PT

 If the gas in not too soluble, xi is proportional to the weight of gas dissolved (W).

 𝑃𝑇 = 𝐶′𝑊
Cꞌ: the new proportionality constant

 Henry’s Law is not exact law

 At high pressure and in cases where the gas is very soluble in the liquid marked 

deviation occur.

 Solution of natural gases in crude oil do not follow Henry’s Law at very low pressures.
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