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Numerical simulation of concentration marangoni effect on gas-liquid interface
due to the liquid film drainage
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The concentration Marangoni effect on the drainage suppression of a liquid film and the wall repulsive
force for a bubble approaching a flat plate is numerically studied. We conduct direct numerical simulation
using a boundary-fitted grid conforming to the interfacial deformation. The simulated results reveal that the
repulsive force on the wall increases with increasing the Marangoni number, indicating the suppression of
the bubble-wall coalescence owing to the surfactant-driven Marangoni effect. For the sufficiently high
Marangoni number, the repulsive force no longer increases. This saturation of the force is attributed to an
excessive adsorption of the surfactant, making the gas-liquid interface no-slip. From the time evolution of
the Marangoni effect and the height of gas-liquid interface, we conclude that Marangoni stress enhances
dimple formation resulted from pressure increase at the top of the bubble.
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Fig.1 Analysis domain and initial shape of boundary fitted grid.
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Fig. 2 Non-dimensional wall repulsive force increase rate vs.
Marangoni number.
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Fig.3 (a) The shape of gas-liquid interface at, (i) t* = 0.01, (ii) t* = 0.03,

(iii) t* = 0.05. Time evolution of; (b) the difference between

height of gas-liquid interface at central axis, and (c) the force
induced by Marangoni stress for various Marangoni numbers.
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