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Abstract

The hydrophilicity of SDS surfactant was evaluated using different charge
distributions derived from atomic charges obtained by quantum mechanical
calculations. The atomic charges were determined using the Hirshfeld, CMS5,
CHELPG, and Merz-Kollman methods. The results indicate that the correct charge
distribution in the hydrophilic group has an impact on the description of the
surfactant hydrophilicity, which allows us to obtain a good estimation of the
interfacial properties of the vacuum/SDS/water system. Two models of charge
distribution based on the point charge model were proposed for SDS surfactant,
using atomic charges computed through Quantum Mechanical calculations. The
charge distributions derived from CM5, Merz-Kollman, and CHELPG atomic charges
consistently predict the interfacial properties such as: area occupied per molecule,
interfacial thicknesses, and radial distribution functions. Using Molecular Dynamics
simulations, the ability of the charge distributions combined with nonbonded
parameters of the GROMOS53A6 force field to predict the interfacial properties has
the following order: CM5 > Merz-Kollman = CHELPG > Hirshfeld. In contrast, the
charge distributions overestimated the reduction of the interfacial tension of the
vacuum/SDS/water system. Interfacial properties such as interfacial tension, area
occupied per SDS molecule, and molecular interaction between the hydrophilic
headgroup and water molecules were evaluated. Simulations demonstrated that the
high interfacial activity of the SDS surfactant is associated with the high negative

charge distribution defined for the hydrophilic headgroup of the surfactant, which
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enhances the ability to attract water molecules and the solvation of the hydrophilic

region. © 2024 Elsevier B.V.
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