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Experimental investigation and modeling of adsorption of surfactants on a moving
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Numerical simulations of contaminated bubbles or drops adopt a model of
adsorption-desorption kinetics developed for quiescent systems. However, the model has rarely been
validated due to the lack of experimental data of surfactant concentration at a moving interface.
Hence, we experimentally investigated surfactant concentration at the moving interface of a
spherical drop falling in a stagnant liquid containing surfactant based on the velocity distribution

measured by spatiotemporal filter velocimetry (SFV). The applicability of the Frumkin-Levich model
to a drop falling in a contaminated system was examined based on the measured data. The result
showed that the evaluation of surfactant concentration using SFV is of great use in understanding
adsorption-desorption kinetics at an interface in a contaminated system and in validation of
adsorption and desorption models. The Frumkin-Levich model is not applicable to a moving interface,
whereas it is applicable to an immobile interface.
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