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Molecular Dynamics on the Monolayer of Anionic Surfactant at
Vapor/Liquid Interface

YUAN, Shi-Ling*®®  CUI, Peng® XU, Gui-Ying®  LIU, Cheng-Bu”
(® Ingtitute of Colloid and Interface Chemistry, Shandong University, Jinan 250100)
(° Institute of Theoretical Chemistry, Shandong University, Jinan 250100)

Abstract The structures and dynamic properties of anionic surfactant sodium dodecy! sulfate (SDS) at the
vapor/liquid interface were investigated using molecular dynamics method. Two systems in which the areas
were 0.45 nm? and 0.68 nm? per molecule respectively were selected. The thickness of monolayer was cal-
culated using radial distribution function (RDF), and the order of hydorcarbon chain at the interface for dif-
ferent systems were estimated through number density profiles and orientation correlation for the unit vector
in different molecules. Using the diffusion coefficient calculated by mean square displacement (MSD) of
water in the systems, it was found that the diffusion of water molecules in the interface was weaker than
those in the bulky solution.
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Tablel Detailsof the simulations SDS monolayers

System Molecule area/nm? Box dimension Counterion Number of water molecules
| 0.45 3.35nmX3.35 nmX17.00 nm 50 1061
I 0.68 3.31 nmX<3.31 nmX17.00 nm 32 1072
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Figurel Snapshots of the configuration of the system |
(8) The original, 0 ps; (b) 10 ps; (c) 1.2 ns. For visua clarity, the sodium ions
are drawn as van der Waals spheres, and water molecules are line style, and the

other atoms are drawn by stick style. Three cells are repeated in the
x-coordinate in order to show the interface clearly
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Figure 3 The structures around the headgroup of surfactant
molecule

Water molecules and the sodium ions are included within 0.5 nm of sulphur
atom in the headgroup. The dashed lines represent the H-bonding among water
molecules
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Figure 4 Number density profiles of the hydrocarbon chain
individual methyl(ene) groups normal to the interface with re-
spect to the headgroup-sul phur position
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Figure 6 Mean square displacement (MSD) of the water mole-
culesin different regions around the interface
Region | comprises water molecules that are within hydrocarbon chains from
the headgroups; those that are within 0.8 nm of the water slab from the
headgroups are in region |1. The MSD of water molecules in pure bulky water
is aso shown for comparison
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Figure 7 The sketch structure of SDS monolayer in the
air/water interface including three types of water molecules
A—bulky water; B—bound water; C—trapped water
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