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Chapter 6: Adsorption
Thermodynamics of Adsorption llI
(Henry Coefficients)

« (Calculate the Henry
coefficient of some model
materials
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Henry coefficient:

KH

Statistical Mechanics:

k,T

o] -

The average energy of a COqz inserted in a

random position in the adsorbent

exp

\ kBT/

B <e—UCO2 /kBT>

ads
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Model adsorbent:

V: Eo=co Vs Bo=co V=2Vg=_8Va
Vs, EB Ea=Eg=0
Va, Ea
Model adsorbate: Ideal gas molecules that feel

energy Eiin the pores

Question:

 Which material has the
highest Henry coefficient?
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A —
“kTLV
Let us look at the Iimit V4 — V:

|
K, =—
Tk, T
ideal gas

Loading: p
O = KHp = —k =

Entropy loss

ForVa< V, the loading is:
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Vs,
Va, Eg =
Ea=0
Pore A: -
gh=|Yapo VU -
KTV V
Pore B: _
KfI: 1 VB e() V_VB e_oo
k., TV V

Ratio of the Henry coefficients:
Ku _ Vs

Ky Vi
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Model adsorbent:

Vs Bo=e0 Vs Bo=c0 V=2Vg = 8Va
Vs, EB Ea = 2Eg = -20 kd/mole
Va, Ea
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?
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V, Eg = V=2Vg=8Va
Ea = 2Eg=-20 kd/mole

Va, Ea | 1
KH — k—

kel
Material A: B E, o
e _ UV i (VYY)

= e " A
kT|V v
Ey
KH — I VA e kgT Energy gain Entropy loss

k,TIn(k,TK, )=—E, +k,T ln%
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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




