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Molecular Dynamics Simulation of the Corrosive Medium Diffusion Behavior
Inhibited by the Corrosion Inhibitor Membranes

LIU Lin-Fa, LIU Jin-Xiang, ZHANG Jun*, YOU Long, YU Li-Jun, QIAO Gui-Min
College of Physics Science and Technology, China University of Petroleum, Dongying 257061, China

Abstract:

AANEF AR LT
The diffusion behavior of four corrosive media(H, O, H,0", HS™, and CI') in membranes formed by six PubMed

1-(2-hydroxyehtyl)-2-alkyl-imidazoline compounds with various alkyl chain lengths was investigated
with molecular dynamics(MD) simulation. The simulation was performed by calculation of diffusion
coefficients of corrosive particles in the membranes, fractional free volumes of the membranes, and the
interaction energies between particles and membranes. And the microscopic inhibition mechanism of the
membranes for diffusion of corrosive particles was explored. The calculated results showed that all the
membranes formed by corrosion inhibitor molecules can effectively prevent the corrosive particles from
diffusing to the metal surface, and thus inhibit or delay the corrosion process. With the elongation of
alkyl chain length, the inhibitor membranes showed increased capacity for prevention of diffusion of
corrosive particles. While membranes formed by identical molecules showed more preferable inhibition
performance for cations and anions(H3O+, HS™, and CI7) than that for neutral molecule(H20).

Keywords: Corrosive medium; Corrosion inhibitor membrane; Diffusion; Molecular dynamics
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