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Curvature affected flow in surfactant films1 JENNIFER FROMM,
PADMINI RANGAMANI, STEFAN LLEWELLYN SMITH, University of Califor-
nia, San Diego — Free surface surfactant films are comprised of two organized sur-
factant molecule monolayers surrounding an interstitial fluid region. Thin soap films
have been an important experimental tool for modeling two dimensional fluid flow.
The relationship between the bulk flow regime in the interstitial fluid and the chem-
ical behavior of the monolayers has been well established for flat films. Surfactant
films with non-zero curvature have the potential to exhibit different fluid flow pat-
terns than flat films due to surface tension and curvature effects. We provide a
rigorous asymptotic study of the equations governing the motion and composition
of a spherical fluid surfactant film, investigating the effects of dimensionless param-
eters on the resulting leading-order dynamical equations. Our findings indicate that
the interstitial fluid flow is affected by film curvature especially in surfactant solu-
tions of concentration above the critical micelle concentration, at which point the
bending effects of the monolayer films contribute to the governing equations.
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