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Summary

This work focuses on developing corrosion control and protecting the environment by

creating affordable, sustainable, environmentally friendly, and efficient corrosion resistance

chemicals. That is, through synthesized three hydrazone Schiff bases E-2-(1-hydrazonoethyl)-

thiazole (HTZ), 2-((E)-(((Z)-1-(thiazol-2—yl)ethylidene)hydrazono)- methyl)phenol (HTZS), and

2—((E)-(((Z)-1—(pyridin-2-yl)ethylidene)- hydrazono)methyl)phenol  (HPYS) and corrosion

inhibitors for C-steel in 8 M H3POx4 solution that were studied. The chemicals were analyzed by
using 1 H NMR and 13C NMR spectroscopy to learn more about them. Predominantly, the
hydrazone-based Schiff bases have been considered powerful inhibitors due to their ability to be

adsorbed with very low concentrations through their reactive sites (N, O, and §). Maximum surface

(6max) coverage and inhibition efficiency of 83.33% were sufficiently found at 99.00 x 10-3
mol/L concentration of HTZS at 293 K. Galvanostatic experiments demonstrated that raising the
d mass transfer resistance. To study microstructure, scanning,

concentration of hydrazones improve
X-rays were used. Roughness and qualitative adhesion of the

reflectance, and energy-dispersive
icroscope. After adding 99.00 x 10-3 mol/L

an atomic force m

adsorbed layer were estimated by
brightness and reflectance increases to 137.20, relative to the

of HTZS, the degree of surface

corroded electrolyte-free solution 27.70. The roug
by adding HTZS. A surface morphology study confirmed that adding hydrazones to the C-steel

dissolution bath greatly improves the surface’s look and texture quality. The atomic absorption

hness (Ra) decreased from 0.468 to 0.088 pm
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spectroscopy technique was yse
p q S used to compare the concentration of the iron ions that remained in

the solution after galy; - L
galvanostatic analysis in the absence and presence of the hydrazones under

different conditions; it was found that the inhibited solution contained lower concentrations of iron
ions as compared to the uninhibited solutjon, The DFT theoretical analysis verified the observation
of hydrazone physical adsorption through bonding electrons that obey kinetic adsorption
isotherms. It is based on examining the highest occupied molecular orbital-lowest occupied
molecular orbital (HOMO-LUMO), the Fukui functions, and the Mulliken atomic charge. Overall,
the results suggest that HTZS is a good corrosion inhibitor with a large surface area due to the
presence of S, N, and O atoms, allowing for creating a larger surface due to the large molecular

volume of atoms protecting against the corrosion probess.
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