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Extended Abstract
The Marangoni flow with a soluble and diffusive surfactant in a deep layer of non-Newtonian fluid is numerically

analyzed. We solved the momentum equations considering inertial effects and the components of the stress tensor based on
the Carreau model with the aid of the modified vorticity-stream function formulation. A tangential stress balance at the
interface relates interfacial surface tension to surfactant concentration through a linear equation of state. The advection-
diffusion equations for surface and bulk surfactant concentrations considering diffusive effects were solved using the one-
dimensional Crank-Nicolson and Alternating-Direction-implicit (ADI) methods, respectively. Because of solubility, a mass
exchange between the interface and the bulk fluid is driven by adsorption-desorption kinetics, resulting in a coupled system
of nonlinear equations. The main parameters that control the temporal evolution of the initial surfactant distribution are the
following: the fluid behavior index (n), the Carreau number (Cu), the Biot number (Bi), the solubility parameter (β), and the
dimensionless surfactant depletion depth (α). Our findings indicate that the initial surfactant concentration reaches the
homogeneous condition in a shorter time for shear-thinning fluids in comparison with Newtonian fluids. Due to the low
viscosity of shear-thinning fluids, a greater amount of surfactant is transferred into the bulk fluid by solubility drastically
reducing interfacial variations.
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