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Abstract

The adsorption behaviors of two new Schiff base corrosion inhibitors (referred to as OWES,
OWEE) on Fe (100) surface were evaluated through quantum chemical calculations and molecular
dynamics simulations, and their corrosion inhibition mechanism was studied. Quantum chemical
calculation parameters indicate that OWES and OWEE have strong molecular activity in inhibiting
the corrosion process of iron, making them easy to adsorb on the surface of iron. The molecular
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dynamics simulation results show that both OWES and OWEE can absorb well on the Fe (100) sur-
face. The N atoms, double bonds, and pentagonal ring structure of the corrosion inhibitor mole-
cules will first adsorb on the iron surface. After their adsorption, the remaining branch chains will
gradually adsorb onto the iron surface. The calculated adsorption energy indicates that OWES has
a better corrosion inhibition effect, and the quantum chemical calculation results are consistent
with the molecular dynamics simulation results.
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Figure 1. Molecular structure: (a) OWES; (b) OWEE
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Figure 2. HOMO and LUMO of OWES (a, b), OWEE (c, d)
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Table 1. Quantum chemical parameters of OWES and OWEE
3 1. OWES #1 OWEE HEFHFEH

OWES OWEE

Eromo (€V) ~4.6223 ~5.4556
ELumo (8V) ~1.1654 ~0.9295
AE (eV) 3.4569 45261
1 (V) ~2.8939 ~3.1926

1 (eV) 1.7285 2.2631

S (eV) 0.5785 0.4419
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Figure 3. Configuration diagram of OWES (a, b) and OWEE (c, d) before and after adsorption on Fe (100) surface
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Table 2. The calculated adsorption energy
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Etotal Emolecule Esurface Eadsorption
Molecule (Kcal/mol) (Kcal/mol) (Kcal/mol) (Kcal/mol)
OWES ~164461.51 28.03 ~164069.75 ~419.79
OWEE ~164268.08 97.26 ~164038.75 —326.59
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