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Absorption Column Design

Physical Absorption

Mass transfer takes place purely by diffusion and governed by the physical
equilibria.

No chemical reactions between the absorbent and solute.

Chemical Absorption

As soon as absorbate encounters the absorbing liquid, a chemical reaction takes
place.



Counter-current Absorption
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Counter-current Absorption:

* The gas is introduced from the bottom while the liquid is introduced from
the top.

* As we gradually move up the column, the gas component (4) is
continuously transferred from the gas phase to the liquid phase.



LIGUID IN: GAS OUT:
Inert Liquid + Inert Gas + Unabsorbed
Little or Solute A (trace amount)

No Solute A

Mass Transfer of
Solute A from Gas
into Liquid
Solute = (Solute A absorbed
content in into Inert Liquid)

liquid-

phase
increases
down the

column

Solute
content in
gas—phase
decreases

up the

column

LIQUID OUT:

Inert Liquid + GAS IN:
Absorbed Solute A Inert Gas + Solute A




Operating

Line, slope
=_L/G Equilibrium
Line,
V4 y=mXx
e Co-current Absorption:
¥2

* To produce an exit liquid
and gas streams at
equilibrium (x,, y.) on the
equilibrium curve, an
infinitely tall column must
be used.

Mole Fraction of Solute in Vapour, y

Mole Fraction of Solute in Liquid, x
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