 Protecting mild steel against corrosion in neutral aqueous solution using combined inhibitors : a classical and local electrochemical study
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Abstract

The use of mild steel in a wide range of applications is continuously increasing. However, this metal is very sensitive to corrosion and needs high performing protective systems. Nowadays, considerable efforts are made to develop self-healing coatings that provide an active protection against corrosion. To obtain this property, inhibitors are directly incorporated inside the coating or included in reservoirs to allow a greater availability of the inhibitors at the coating damages. However the corrosion protection of steel requires the use of high efficient inhibitors. These compounds should be able to provide a fast and effective protection of the metal once they are released from the coating.
In a previous study, we showed the high inhibition efficiency of sodium molybdate and dicarboxylates in near neutral sodium chloride solution. These inhibitors, directly added to the corrosive medium, lead to the passivation of mild steel.  Moreover we were able to show the self-healing ability of these inhibitors. However, the protective layer formed in their presence is stable only if the inhibiting compound is present in the aggressive solution. 

The aim of the present work is to find an appropriate combination of inhibitors which, when added to a coating, would provide a durable and active protection against corrosion of mild steel. The effect of the combination of different cations (Zn2+, Ca2+,…) with anionic inhibitors (molybdate and sebacate) is studied by classical electrochemical methods (open circuit potential, potentiodynamic polarization, electrochemical impedance spectroscopy) and by scanning vibrating electrode technique (SVET). In-situ AFM is also used to follow the evolution of the surface morphology in the presence of the inhibitors. Furthermore, surface analysis (SEM, XPS) are carried out to determine the kind of protection obtained with these inhibitors.
