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Abstract: The corrosion inhibitor is a chemical substance or a mixture of substances capable of
effectively inhibiting corrosion on metal surfaces in corrosive media. In the circuit etching process of
printed circuit board(PCB) production, acidic etching solutions containing inhibitors can suppress lateral
etching of the circuits without altering the longitudinal etching rate. Mercaptobenzimidazole compounds
are a class of heterocyclic compounds with antioxidant activity that exhibit excellent corrosion inhibition
effects on metal surfaces. This paper aims to investigate benzimidazole compounds containing mercapto
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groups and substituents at different positions, specifically 2-mercapto-5-methylbenzimidazole and 5-
methoxy-2-mercaptobenzimidazole, as inhibitors. Quantum chemical calculations and molecular
dynamics simulations are employed to study the possible adsorption sites of these two inhibitors.
Combined with electrochemical polarization curves and impedance spectroscopy, a comparative analysis
is conducted to evaluate the corrosion inhibition effects and mechanisms of these two inhibitors on copper
corrosion. This research provides a reference for subsequent screening and mechanism analysis of

inhibitors containing mercapto groups.

Keywords: acidic etching solution; corrosion inhibitor; mercaptobenzimidazole compound; etch factor
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Fig.1 Schematic diagram for calculating the etch factor.
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Fig.6 Cross-sectional images of copper circuits with different line widths/spaces after etching in etching solutions containing

no corrosion inhibitor and different corrosion inhibitors
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