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Abstract 

The importance of the electrical double layer between a metal and an acid electrolyte and the interaction with organic 

and inorganic molecules to produce initially electrostatic adsorption are highlighted. In some cases, a chemical bond 

is formed involving charge transfer or charge sharing between the metal surface and inhibitor molecules forming a 

coordinate bond through lone-pair electrons on heteroatoms or  electrons on inhibitors with multiple and aromatic 

bonds. The application of mathematical formulae to the variation in adsorbed inhibitor molecules at the metal surface 

is considered, with inhibitor concentration isotherms considering thermodynamic principles or the water 

displacement reaction where for an inhibitor molecule to adsorb at a metal surface several water molecules must be 

displaced first. The predominant ways in which molecules enable inhibition are formation of a physical barrier where 

a physical adsorbed barrier of molecules (usually polymeric or oxide promoting for this mode to predominant) impede 

movement near the metal surface or reduction in metal reactivity where chemisorbed inhibitor molecules adhere to 

active sites on the metals reducing the number of cathodic and anodic sites. Adsorption involving charged inhibitor 

species causes a change in the double layer and the potential at the outer Helmholtz plane, influencing the corrosion 

rates of both anodic and cathodic reactions. The first three modes are intimately with adsorption and the double layer 

the last involves interaction of the inhibitor molecules and the intermediate products formed during the partial 

electrochemical reactions, interaction of the adsorbed intermediates with organic molecules can either decrease 

(inhibit) or increase (stimulate) electrode reaction rate depending on the stability of the inhibitor-intermediate 

complex formed. 
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