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Four 1-(2H)-phthalazinone substituted compounds, namely (4-Methylphenyl)-1-(2H)-phthalazinone (P1), 4-(4-Chlorophenyl)-1-(2H)-phthalazinone (P2), 4-(4-Methoxyphenyl)-1-(2H)-phthalazinone (P3), 4-Phenyl-1-(2H)-phtalazione (P4) were investigated for their anticorrosion potentials on mild steel in 1 M HCl. Corrosion investigations were accomplished with electrochemical methods such as Tafel polarization and impedance spectroscopy. FTIR spectroscopic technique was used to substantiate association between the phthalazinone molecules and metal. Deeper understanding into the compounds activity as corrosion inhibitors were attained from computational calculations and Monte Carlo simulations. Anticorrosion effectiveness raised with rise in concentrations of the compounds. Tafel polarization data proposed that the investigated molecules repressed both oxidative steel dissolution and reductive hydrogen evolution reactions. Electrochemical impedance data showed that the corrosion procedure was based on single charge transport mechanism and the studied phthalazinone molecules reduced the steel dissolution by forming pseudo-capacitive layer of film on the metal surface. Reaffirmation of the inhibitive ability of the studied molecules on the surface of the metal was conducted by the scanning electron microscopy for exterior investigations. The results were corroborated using computational studies. The order of inhibition efficiencies of the phthalazinones is P3 > P1 > P2 > P4 as observed from all the various analyses.
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