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ABSTRACT

The hydroscopic growth of atmospheric particles has important consequences for the atmospheric radiative
transfer of aerosols and climate prediction. Sodium chloride (NaCl) nanoparticles from sea salt comprise a
major component of atmospheric aerosols. The size range below 100 nm was found to dominate sea-salt number.
Experimental observations of the growth factors at sizes smaller than 40 nm are limited by difficulties in the
size effect and impurity concerns. Therefore, the study examines the process that water molecular is absorbed
by sodium chloride by applying molecular dynamic simulation. The crystal surface of sodium chloride is
introduced defects. Three simulation experiments were carried out with setting suitable parameters of the
potential function and force field. For the experiment of introducing defects on the surface of sodium chloride,
the result shows that the more the introduced defect, the more difficult the solid crystal maintains the long-range
orientational order. The result from the experiment simulating the double surface absorption process of sodium
chloride shows that the more the defect introduced, the better the effect for adsorbing water molecules. It
indicates that the absorption is evident at where the defects are introduced. The last experiment is the sodium
chloride cluster adsorption simulation, which is regarded as the experiment that can describe the hydroscopic
behavior of aerosols in the real atmosphere. When the mass ratio of water molecule is larger than 40.5%, the
first layer of water molecules have almost completely coated sodium clusters, and more water molecules
consistently condense on the first layer of water molecules. Therefore, the molecular dynamic simulation is

helpful for completely examine the growth of solution.

Key Words: Molecular dynamic simulation, Sodium chloride, Hydroscopic
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