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Effect of Disjoining Pressure on Dewetting of
Thin Film Flows Containing Surfactant
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North China Electric Power University, Baoding, Hebei 071003, China)

Abstract: For the disjoining pressure in nano-scale film flows, the influences of different type and
concentration of surfactant on disjoining pressure were discussed, and a general disjoining
pressure model was established including van der Waals forces. Born repulsion and electrostatic
repulsion forces. The dewetting processes were simulated by the PDECOL program for an
initially uniform film thickness and non-uniform surfactant concentration case. On the basis of the
simulation results from the simple and complicated disjoining pressure models, the mechanisms of
various components in disjoining pressure were stated. For the moderate electrostatic repulsion
case, the effects of surfactant concentration on disjoining pressure and film flow stability were
investigated. The results show that the disjoining pressure ignoring electrostatic repulsion forces
will lead to unstable film and thus form static dewetting structures, and the effect of disjoining
pressure on film stability is closely related to surfactant types and concentration associativity.
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