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Molecular dynamics study of structural properties of electro-osmotic flow in a
nanochannel

M. Rezaei’, A. R. Azimian? and D. Toghraie®”
! M.Sc, Mech. Eng., Isfahan University of Technology., Isfahan, Iran
2 prof., Mech. Eng., Islamic Azad Univ., Khomeinishahr, Iran
% Assoc. Prof., Mech. Eng., Islamic Azad Univ., Khomeinishahr, Iran

Abstract

Electro-osmotic flow of an aqueous solution between two parallel silicon walls was studied by molecular
dynamics simulation. Effects of the electrolyte solution on flow properties were examined by varying type of
the salt. To achieve this goal, two monovalent salts (NaCl & KCI), a divalent salt (MgCl,), and a trivalent
salt (LaCls) were simulated. The unique point of this study is that the flow behaviour is analyzed by
investigating the changes made in the electrical double layer (EDL) properties. It was found that flow
velocity rises from zero to a larger value in the EDL, while it remains constant in the bulk flow. Results
showed that the electro-osmotic flow formed by a mono-valent salt is stronger than that formed by
multivalent salts. Also it was observed that the flow velocity suddenly decreases, immediately after the
EDL's boundaries in the solutions containing multivalent salts. By increasing the valence of the salt, the
number of cations attracted in the stern layer increases and so the ability of the EDL to form the electro-
osmotic flow decreases. In addition, it was observed that physical properties of the driving ions like the ionic
diameter affect on the electro-osmotic flow properties.

Keywords: Electro-osmotic; Electrolyte; Electrical double layer; Electro-osmotic velocity; Molecular dynamics.
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