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A multicomponent model is developed for the complex dilatational viscoelastic modulus of fluid interfaces stabilized by 
mixtures of n soluble non-ionic surfactants [2,7]. The formulation couples the diffusion-controlled exchange of each surfactant 
species with the composition dependence of the interfacial equation of state and adsorption isotherms, yielding an analytical 
expression for the complex modulus in terms of equilibrium surface concentrations, diffusion coefficients, and the 
corresponding thermodynamic derivatives [1,6-7]. The model recovers, as limiting cases, the classical Lucassen-van den Tempel 
description for a single surfactant and the established binary-mixture formulations reported by Jiang et al. and Joos, thereby 
supporting its internal consistency [1-3,7]. The approach is applied to literature data for ethoxylated alcohol systems, with 
particular emphasis on the ternary mixture C10EO5/C12EO5/C14EO8 [4-5,7]. Two thermodynamic closures are examined, 
Langmuir and a reorientation model that accounts for interfacial compressibility and molecular reorientation [4,6-7]. The 
Langmuir model overestimates the experimental modulus, whereas the reorientation model provides better agreement [4-7]. 
These results indicate that the predictive performance of a multicomponent dynamic model depends strongly on the physical 
realism of the thermodynamic submodel used to represent the interfacial layer [4,6,7]. This model provides a rigorous basis for 
the analysis and design of multicomponent surfactant formulations with tailored interfacial rheology in foams, emulsions, and 
related dispersed systems [2,7] 
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