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S+L

Adsorption at S/L interface

Applications/use:
solvent purification, e.g. with molecular sieves
water treatment
decolorisation
dyeing
washing
separation techniques (liquid chromatography)
surface characterisation

TEXT: Physical chemisty of surfaces Part 2
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Players:

dissolved material (B)
solvent (A)
surface site (S)

Multicomponent liquid phase

Mechanism:

wetting
sorption
mixing
exchange

Interactions: A – A; B – B; A – S; B - S
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Material balance for component 1:
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Adsorbed excess 
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The isotherm simultaneously characterizes the solid
surface and the binary liquid
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The individual isotherm
(the total adsorbed amount of each component)

can be calculated? 
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Swelling?
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-adsorption sites on the solid with two different 
energies

or

- the adsorptive has two kinds of binding sites 
e.g.  - chiral molecules

- proteins
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3. Complex models: surface heterogeneity
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Competitive adsorption for the same sites

nm and K from single component Langmuir parameters
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* Ionic systems

Thickness of the electric double-layer 

x
0 e

-kY = Y

Brownian motion
Diffuse double-layer
Stern-layer

konst z ck = ⋅

z the charge of the counterion
(symmetric electrolites) 

The role of the counterion

1/k : fictive thickness
19

Electrostatic interactions: attraction 
repulsion

Surface potential: electrokinetic potential or  - potential

q: surface charge density
: permittivity of the medium
r: radius of the spherical particle

The thickness of the double-layer is influenced by 
the concentration of the ions

20.5  i i
i

I z c ionic strength
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Zeta potential [mV] Stability behavior of the 
colloid

from 0 to ±5, Rapid coagulation or
flocculation

from ±10 to ±30 Incipient instability
from ±30 to ±40 Moderate stability
from ±40 to ±60 Good stability
more than ±61 Excellent stability


