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Heavy metal contamination of water bodies represents a major environmental problem, which has
driven the search for more efficient and sustainable remediation methods. Among the proposed
strategies, the use of micellar systems for the capture of these pollutants has attracted growing
interest. However, the molecular mechanisms governing the competitive adsorption of different
metal ions are not fully understood. In this work, molecular dynamics simulations were used to
investigate the adsorption affinity of various heavy metals in two micellar systems: the synthetic
surfactant sodium dodecyl sulfate (SDS) and the rhamnolipid biosurfactant. The analysis of
simulation trajectories, radial distribution functions, and density profiles allowed for the
characterisation of the interaction between the ions and the polar groups of the micelles.  The results
show that divalent cations have a higher affinity for polar groups; in particular, ions such as Zn²⁺ and
Ni²⁺ exhibit the most favourable interactions with both micellar systems. Furthermore, it was
observed that SDS micelles present a higher metal retention capacity than rhamnolipid micelles,
evidencing important differences in the adsorption mechanisms between a synthetic surfactant and a
biosurfactant. These findings provide molecular level information on the competitive adsorption of
heavy metals and contribute to the design of more efficient and sustainable surfactant-based
environmental remediation systems.

Ana Beatriz Salazar Arriaga earned her Bachelor's degree in Chemical Engineering from
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Her research focuses on molecular simulation and modeling of complex systems, with
particular emphasis on the physicochemical properties of interfaces. Her work is
centered on the study of surfactants and biosurfactants, with applications in 

environmental remediation and the design of functional materials. She has authored 13 peer-reviewed
scientific publications in international journals. Salazar Arriaga has extensive teaching experience at UNAM,
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presentations, public engagement activities, and the development of educational audiovisual content for digital
platforms.
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	Metal clusters are finite atomic aggregates that lie between molecules and bulk matter. Their structural, electronic, and thermodynamic properties differ substantially from those of conventional molecules, exhibiting collective phenomena that evolve toward the macroscopic limit. This behavior emerges from a complex interplay of finite-size effects, electronic and geometric shell structures, atomic packing and composition, and thermal fluctuations, all of which generate rugged potential-energy landscapes populated by numerous competing isomers. Understanding these systems requires theoretical approaches capable of accurately describe both atomic structure and finite-temperature dynamics. This presentation explores computational methods employed in the study of metal clusters, from semiempirical models to first-principles calculations. Particular attention is given to molecular dynamics simulations as tools for investigating structural transformations, melting, diffusion, and isomerization, with a comparative discussion of classical and ab initio approaches in terms of computational efficiency and accuracy. Gold clusters serve as a central case study, illustrating how these simulations have clarified complex size-dependent and optical and chemical properties in nanoscale systems.
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