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Marangoni Bursting - Durey et. al. (2018)

The effects of surfactants on plunging
breakers (Erinin. et. al. 2023)

Tears of wine (CCL)



Marangoni Effect due to insoluble surfactants
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Seric, I., Afkhami, S., & Kondic, L. (2018). Direct numerical simulation of variable surface tension
flows using a volume-of-fluid method. Journal of Computational Physics, 352, 615-636.
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Unsuccessful attempt with VoF



Navier-Stokes equations and two-phase flows
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Surfactant Transport equation,
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5 T Vs (Tug) + L(Vs - n)(u-n) = DsVID §iven (1960), Stone (1990)
g_i + V. (uc) =V- [Ds {Vc — M}} Volumetric surfactant concentration
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Palas Kumar Farsoiya, Stéphane Popinet, Howard A. Stone, Luc Deike, A coupled Volume of Fluid - Phase Field
method for direct numerical simulation of insoluble surfactant-laden interfacial flows and application to rising bubbles,
Physical Review Fluids, Vol 9, 094004, (2024).
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Stone (1990) and Atasi et. al. (2018)
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Analytical
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Increasing
temperature

—2 yrRVT
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Young et. al. (1959)

Re = 0.066, Ca = 0.066
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I'=0
Liquid

Bubble

Surfactants transport
Marangoni force

us =0
No-slip boundary

Stagnant cap

Contaminated rising bubble at steady state
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lul (streamlines)
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Zigzag trajectory of surfactant-laden bubble
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Clean Surfactant
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