
Colloidal Systems - Stability
• Stable colloid – remain dispersed

• 2 classes of colloids

– Lyophilic (hydrophilic) colloids

• Dispersion occurs spontaneously

• Polymers, bio-colloids

– Lyophobic 
• Coagulation is spontaneous

• Most inorganic (minerals) systems

• Stability depends on forces of

interaction between particles

– Kind of forces: electrostatic, van der Waals, chemical etc

repulsion

attraction







DLVO Theory

• Derjaguin and Landau (USSR, 1941)
• Verwey and Overbeek (Netherlands, 1948)

• Developed a quantitative theory in which the stability of lyophobic 
sols, especially in relation to added electrolyte is treated in terms 
of the energy changes which takes place when particles approach 
one another.

• The theory involves estimation of the energy due to the overlap of 
electric double layers (repulsion) and the van der Waals energy 
(attraction) in terms of inter-particle distance, and their 
summations to give the total interaction energy in terms of inter-
particle distance.





Repulsion

• As the distance between 
the plate decreases, the 
potential of the inner 
region begins to overlap.

• Two kinds of forces operate
- Osmotic pressure
- Electrostatic forces

Net 
potential
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Integrate from x=∞ (P=P0, Ψ=0) 
to x=d/2 (P= P=Pd/2, Ψ= Ψd/2)
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When d/2 is relatively large

Ψ�/�	 can be estimated as the sum of potentials from two plates
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The 
result is
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• Therefore, repulsion force decreases with increasing electrolyte concentration

• Addition of electrolyte into colloidal solutions induces coagulation of colloid.
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Energy of Repulsion between two  plates
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Potential energy of repulsion decreases 
with increasing electrolyte concentration.

• A potential energy of repulsion may extend appreciable distances from 
surfaces, but its range is reduced by increasing the electrolyte content.

• The condition under which approaching particles first influence one 
another are at large distances of separation, for which the approximate 
relationship holds.

• The sensitivity of aqueous colloids to electrolyte content is due to the 
dependence of interparticle repulsion on this concentration.
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Repulsion between spheres
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Spherical particles can be 
approximated by a stack of 
circular rings with planar 
faces
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Other models for Spherical Particles

• Healy (1966)
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Attraction
van der Waals Interaction





In general between phase 1 and 2
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Schulze-Hardy Rule: Stability depends on 
the sixth power of the charge on the ions
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