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Abstract

In our theoretical study, we analyze three chemical compounds: ethanethioamide, thiourea, and
benzothioamide , which are organic anti-corrosion inhibitors. The( S=C-NH2 y group is the common main
group for these compounds and they differ only having different groups on the other side of the
thiocarbonyl group . in our study , we used several programs, the most important of which is the
Gaussian09 calculation program using the DFT method based on B3LYP/6-311G.

The primary objective was to examine the correlation between the inhibitory activity of the
compounds under investigation and their molecular structures. we concluded that the third inhibitor,
(benzothioamide) 1s the most effective compound based on several criteria, with the most significant factors
being the least energy difference (Egap), the largest number of transferred electrons (AN), the largest
inhibitory-metal attraction energy (AW), and the largest exchange energy (Eg p ) .

The second objective of our study is to investigate the mechanism of chemisorption reactions by
analyzing various parameters such as Millikan charge values, electrostatic potential maps, HOMO orbital
contributions values, and Fukui indices. These analyses allow you to make determination about the

nucleophile site (sulfur Sy and electrophilic site (carbon C2) .

Keywords: corrosion, corrosion inhibitors , adsorption , HOMO, LUMO, DFT.
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DFT : Density Functional Theory.
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PM3 : Parameterized Method 3.

FMO : Frontier molecular orbitals
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LUMO : Lowest Unoccupied Molecular Orbital
IR : Infra rouge

[E : Inhibition efficiency

ESP : electrostatic potential
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( Quantum parameters )

Quantum Inh 1 Inh 2 Inh 3
parameters ethanethioamide thiourea benzothioamide
Eiovo - 5.82799404 - 5.80595232 -5.8464982
E umo -1.05337652 - 0.41552724 -1.816401
E oo = ELumo — Enomo 4.77461752 5.39042508 4.0300972
E +E
= —9MO 5 HOMO -3.44068528 - 3.11073978 -3.8314496
| =—E, om0 5.82799404 5.80595232 5.8464982
A=-E uo 1.05337652 0.41552724 1.816401
I+ A
z=— 3.44068528 3.11073978 3.8314496
|- A
n="0 2.38730876 2.69521254 2.0150486
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oc== 0.41888172 0.371028253 0.496265946
n
Xre — Xi
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2(77Fe + 77inh)
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=" 2.479426917 1.795164915 3.642593543
7
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