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Henry Coefficients
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Chapter 6:  Adsorption
Thermodynamics of Adsorption III

 (Henry Coefficients)

• Calculate the Henry 
coefficient of some model 
materials
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Statistical Mechanics: 
The average energy of a CO2 inserted in a 
random position in the adsorbent

Henry coefficient:
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Model adsorbent:

VA, EA

VB, EB

V, E0 = ∞

Ideal gas molecules that feel 
energy Ei in the pores

Model adsorbate:

Question:
• Which material has the 

highest Henry coefficient?

V = 2VB = 8VA
EA = EB = 0

V, E0 = ∞
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VA, 
EA = 0

VB, 
EB = 0

V, E0 = ∞ V0, E0 = ∞

Let us look at the limit VA → V:

KH
A = 1

kBT
Loading: 
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Entropy loss
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ForVA < V, the loading is:

ideal gas
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VA, 
EA = 0

VB, 
EB = 0

V, E0 = ∞ V, E0 = ∞

Pore A:
KH
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Ratio of the Henry coefficients:
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Model adsorbent:

VA, EA

VB, EB

V, E0 = ∞

Questions:
• At T=0 which material has the highest Henry 

coefficient?
• At T>> which material has the highest 

Henry coefficient
• For which temperature the Henry 

coefficients of the two materials are equal?

V = 2VB = 8VA
EA = 2EB = -20 kJ/mole

V, E0 = ∞
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VA, EA

VB, EB

V, E0 = ∞

Material A:

V0, E0 = ∞

KH = 1
kBT

VA
V
e
− EA
kBT +

V −VA( )
V

e
− ∞
kBT

⎡

⎣
⎢

⎤

⎦
⎥

KH = 1
kBT

VA
V0
e
− EA
kBT

kBT ln kBTKH( ) = −EA + kBT ln
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Entropy lossEnergy gain

V = 2VB = 8VA
EA = 2EB = -20 kJ/mole

KH = 1
kBT

e−UCO2 kBT

ads
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Summary

Henry coefficient: balance between the 
entropy loss caused by the confinement and 
the energy gain caused by the interactions 
with the wall
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