Equilibrium Relations Between Gas and Liquid Phases:

The equilibrium of any gas-liquid system can be expressed as:

Non-ideal system (Henry's law): Ideal system (Raoult's law):
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Where:

Xa : is the mole ratio of solute in liquid phase (A/C).



Ya : is the mole ratio of solute in gas phase (A/B).

Notes:

The equilibrium relation is the ratio between the mole ratio of solute in gas phase (Ya)

and the mole ratio of solute in liquid phase (Xa). The equilibrium relation may be
linear or no linear.
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The relation between the mole fraction and mole ratio:

Ya = and XA =

Where:

XA and Ya: are the mole fractions of solute (A) in liquid and gas phases, respectively.



Xa and Ya: are the mole ratio of solute (A) in liquid and gas phases, respectively.

The relation between the mole fraction and weight fraction:

L0 = mol% * (M.wt)
W mol% + (M.wt)
19 — wt.% (M.wt)
Mmoo =" wt. % /(M. wt)
Where:

Wt. % : is the weight fraction.
mol%: is the mole fraction.
M. wt : is the molecular weight.

Svymbols used in the absorption processes:

A solute (A) in a mixture (A, B) shall be absorbed in Liquid (C), the inert gas

(B) is insoluble in solvent (C). The following symbols will be used:

G : is the mole rate of the gas mixture (A + B), kmol/s.

Gs : is the mole rate of the inert (insoluble) gas (B),
kmol/s.

G : is the mole flux of the gas mixture (A + B),
kmol/m?.s.
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s : is the mole flux of the inert (insoluble) gas (B), kmol/m?.s.

: 1s the mole rate of the liquid mixture (A + C), kmol/s.

=

s : 1s the mole rate of the liquid solvent only (C), kmol/s.

L :is the mole flux of the liquid mixture (A + C), kmol/m?.s.

Ls: is the mole flux of the liquid solvent only (C), kmol/m?.s.

XA : is the mole fraction of solute (A) in liquid, (A /A+C).



YA : is the mole fraction of solute (A) in gas, (A /A+B).

XA : is the mole ratio of solute (A) in liquid, (A / C).

Ya :is the mole ratio of solute (A) in gas, (A / B).
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