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Highlights
e The adsorption of three corrosion inhibitors on both Cu (100) grain boundary (GB) and
ideal surface was studied by using density functional theory (DFT).
e The energy and active site of Cu (100) grain boundary surface were analysed.
e The atom charge, charge density difference and partial density of states were analysed.

e Two possible inhibition mechanisms of intergranular corrosion was summarized.

Abstract

Density functional theory was used to investigate the adsorption of imidazole (IMD), benzotri-
azole (BTAH) and 2-mercaptobenzoxazole (MBO) on the grain boundary (GB) of Cu (100)
surface. Results show that molecules prefer to adsorb on the grain boundary with the larger
distortion degree and more adsorption sites. The main interaction of molecules and grain bound-
ary is chemisorption through C, N, S-Cu bonds in both perpendicular and parallel modes. Hy-
drogen bonds and the lateral dipole-dipole interactions are also found. Based on the adsorption
behaviour, the coverage effect and charge redistribution might be two possible inhibition

mechanisms of inhibitor molecules.
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