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Abstract 

Corrosion inhibition potential of two synthesised Schiff base ligands; (E)-2-((2-

methoxybenzylidene)amino)phenol L1 and (E)-2-((4-methoxybenzylidene)amino)phenol L2 

were carried out by Density Functional Theory (DFT) and Molecular dynamics (MD) 

methods and theoretically explain the inhibitors’ intrinsic properties and adsorption 

mechanism in the corrosion study. The adsorption mechanism of inhibitor on the surface of 

the Fe metal occurred via chemisorption inferred from the Gibbs free energy (ΔGads). 

Scanning electron microscopy (SEM) showed a mild degradation on the surface of the mild 

steel immersed in the L1, and L2 inhibited acid solution, which could be because of surface 

coverage. DFT calculations revealed that the hybrid B3LYP functional performed better than 

M06-2X meta-functional in determining the energies of the synthesized Schiff bases for 

corrosion inhibition giving lower ΔE values 3.86 eV and 3.81 eV for L1 and L2. The MD 

simulation revealed that the orientation of inhibitors on the surface of the metal resulted in 

the coordination bond formation and that the interaction energy of L2 was -746.84 kJ/mol 

compared to -743.74 kJ/mol of L1. The DFT and MD results were in agreement. 

Keywords: synthesis Schiff base; Corrosion inhibition; MD simulation 
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Introduction 

Iron-based materials and low-alloyed metals are useful in several industrial applications and, 

they play important roles due to their structural and mechanical strength1-3. Mild steel is a 

type of ferrous alloy that has been used extensively in various industrial applications such as 

in the fabrication of cooling systems, pipes and space vehicles4,5.  These metals and alloys 

become corroded due to the application of mineral acids6-8. Corrosion inhibition of mild steel 

using organic compounds, including natural products9,10, synthetic and some inorganic 

compounds7,11 has attracted much interest in recent years. These compounds serve as 

corrosion inhibitors because of the presence of heteroatoms such as nitrogen, oxygen, sulphur 

and π-electrons that promote adsorption on the metal surfaces thereby minimizing the 

deterioration of metals and their alloys in acid medium 2. Schiff bases have been reported to 

be excellent corrosion inhibitors of corrosion due to the presence of the imine group that 

coordinates with the metal ions3. The inhibition efficiency of any given Schiff base ligand 

depends primarily on the type of P-orbitals, orbitals of the metal ions and the acid 

medium12,13. The structural and electronic properties of the compound are also a determinant, 

therefore, to comprehend the mechanism of inhibition between the surface of the metal and 

the inhibitor, Monte Carlo Simulation and quantum mechanics calculations are expedient. 

Many accounts regarding Schiff bases as corrosion inhibitors have been reoprted, However, 

scanty work exits on the effect of ortho and para directing groups in compounds as corrosion 

inhibitors. Therefore, this work reports the synthesis of ortho and para-substituted (E)-2-

(methoxybenzylidene)amino)phenol Schiff base ligands, Density Functional Theory (DFT) 

and Monte Carlo Simulation to understand the adsorptive capacity and mechanism inhibitor 

and metal ion interactions 

Experimental methods  

Materials and methods  

2-aminophenol, 2-methoxybenzaldehyde and 4-methoxybenzaldehyde were also obtained 

from Sigma-Aldrich and used without further purification. 1H- and 13C-NMR spectra were 

measured at room temperature using a Bruker 400 MHz spectrometer, their data were 

recorded in CDCl3, with a residual internal solvent signal of 7.26 and 77.00 ppm, 

respectively. FT-IR spectra reported in wavenumbers (cm-1) were obtained on a Perkin Elmer 

FT-IR spectrometer equipped with universal ATR. Mass spectra of the compounds were 

obtained from a Water synapt GR electrospray positive spectrometer. The electronic 
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absorption spectra were obtained using UV-3600 Shimadzu UV-VIS-NIR spectrophotometer. 

Thermo Scientific FLASH 20 0 0 CHNS/O Analyzers was used for Elemental analyses.  

 General Synthesis of the Schiff base ligands  

The Schiff base ligands (E)-2-((2-methoxybenzylidene)amino)phenol L1 and (E)-2-((4-

methoxybenzylidene)amino)phenol L2 were obtained in excellent yields (97 – 98 %) by 

solvent-free grinding using a mortar and pestle (Scheme 1) according to commonly described 

protocol in literature 14,15. The resultant products were dried in vacuo to completely remove 

the water and characterized spectroscopically using IR, NMR and UV-Vis. 

 

Synthesis of L1  

2-Aminophenol (1 mmol, 0.109g) was ground with 2-methoxybenzaldehyde (1 mmol, 

0.136g) for 10 – 12 mins to obtain (E)-2-((2-methoxybenzylidene)amino)phenol L1 as a 

yellow solid. Yield (3.36 g, 97%), M.Pt.: 100 - 102 °C. 1H-NMR (CDCl3 400 MHz) δ (ppm) 

3.95 (s, 3H), 6.92 (t, J=7.66 Hz, 1H), 7.01 (dd, J=8.24, 12.37 Hz, 2H), 7.08 (t, J=7.56 Hz, 

1H), 7.20 (t, J=7.84 Hz, 1H), 7.35 (d, J=7.92 Hz, 1H), 7.49 (t, J=7.82 Hz, 1H), 8.18 (d, 

J=7.72 Hz, 1H), 9.21 (s, 1H). 13C-NMR (CDCl3 400 MHz) δ (ppm) 153.1, 133.0, 128.5, 

127.4. 120.09, 120.0, 116.1, 114.8, 111.3, 55.6. FT-IR (KBr, cm−1): 3329 ѵ (O-H), 2933 ѵ 

(sp3 C –H), 1587 ѵ (CH = N). MS-TOF m/z (%): 284.06 [ M + H]+ (*). Anal. Calcd. for 

C14H13NO2: C, 73.99; H 5.77; N 6.16%. Found; C, 73.80; H 5.59; N 6.06.  

 

Synthesis of L2 

2-Aminophenol (1 mmol, 0.109g) was mixed with 2-methoxybenzaldehyde (1 mmol, 0.136g) 

to obtain (E)-2-((4-methoxybenzylidene)amino)phenol L2 as a yellow solid. Yield (3.36 g, 

98%), M.pt.: 83 - 85 °C. 1H-NMR (CDCl3 400 MHz) δ (ppm) 3.91 (s, 3H), 6.92 (t, J=7.64 

Hz, 1H), 7.02 (d, J=8.68 Hz, 2H), 7.03 (d, J=6.28 Hz, 1H), 7.22 (t, 1H), 7.29 (d, 1H), 7.49 (t, 

J=7.82 Hz, 1H), 7.90 (d, J=8.71 Hz, 2H), 8.65 (s, 1H). 13C-NMR (CDCl3 400 MHz) δ (ppm) 

162.5, 156.6, 152.1, 135.9, 130.6, 128.9, 128.3, 120.1, 115.8, 114.8, 114.3, 55.5. FT-IR (KBr, 

cm−1): 3338 ѵ (O-H), 2836 ѵ (sp3 C –H), 1589 ѵ (CH = N). MS-TOF m/z (%): 284.06 [ M + 

H]+ (*). Anal. Calcd. for C14H13NO2: C, 73.99; H 5.77; N 6.16%. Found; C, 73.85; H 5.55; N 

6.10.  
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Scheme 1: Synthetic procedure for Schiff base ligands 

 

Quantum mechanics calculations 

The ab initio quantum mechanics calculations were performed to evaluate the molecule’s 

chemical properties,  including atomic charge and intra-molecular geometry 16; stereo-

electronic interactions accountable for conformational stability 17, and the selection of 

corrosion inhibitors 18 among others. In this study, the popular density functional theory 

(DFT)19 method embedded in Gaussian 16 program 20,21 was used to investigate the electronic 

properties of newly synthesized Schiff bases for their reactivity and mechanism as a 

corrosion inhibitor. The hybrid density functional B3LYP 22 and the highly parameterized 

exchange-correlated M06-2X 23 functionals in combination with the 6-31+G(d,p) basis set 22 

were chosen for the calculations and the results compared for their performances with respect 

to each variable. The Schiff bases L1 and L2 were modelled with GaussView 6 program and 

optimized to a minimum in gas-phase. The frequency calculations were performed on 

optimized geometries both in gas-phase and hydrochloric, HCl (ε=78.3, experimental 

solvent) media; and the results were compared for solvation effect. The fundamental 

conceptual DFT properties measured are the energies of the lowest unoccupied molecular 

orbital, ELUMO and the highest occupied molecular orbital, EHOMO. Other conceptual DFT 

parameters were determined from these basic properties in line with the work of Odewole et 

al 3 as expressed in equations (5) to (12). 𝛥𝐸 =  𝐸𝐿𝑈𝑀𝑂 −  𝐸𝐻𝑂𝑀𝑂            (5) 𝐴 =  −𝐸𝐻𝑂𝑀𝑂           (6) 𝐼 =  −𝐸𝐿𝑈𝑀𝑂           (7) 
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𝜂 =  𝛥𝐸2             (8) 

𝛿 =  1𝜂             (9) 

𝜒 =  (𝐼+𝐴)2                       (10) 𝐶𝑃 =  −𝜒                      (11) 

𝜔 =  𝜒2𝛥𝐸                      (12) 

Where ΔE is the energy gap, A is the electron affinity, I is the ionization potential, η is the 

chemical hardness, δ is the softness, χ is the absolute electronegativity, CP is the chemical 

potential, ω is the global electrophilicity index.  

The mechanism of inhibition was measured in terms of how electrons were transferred vis-à-

vis the inhibitor and metal surface. In this case, the fraction of electron transferred, (ΔN) unto 

the metal surface was determined from the electronegativity and chemical hardness of both 

species as expressed in equation (13). 

 𝛥𝑁 =  𝜒𝐹𝑒− 𝜒𝑖𝑛ℎ2(𝜂𝐹𝑒− 𝜂𝑖𝑛ℎ)         (13) 

χFe and χinh are the absolute electronegativity of iron and the inhibitor respectively while ηFe 

and ηinh are the chemical hardness of iron and inhibitor respectively. The theoretical values 7 

for χFe and 0 for ηFe were used according to a previous study by Ebenso and co-workers 24. 

The local reactivity at various sites of the ligands was treated from the Mulliken atomic 

charges. These charges form the basic variables for deriving Fukui functions, namely 

nucleophilicity and electrophilicity, of the molecules according to equations (14) to (16) and 

were used to examine the the potential adsorption sites on the Schiff base molecules. 𝑓𝑘+ =  [𝑞𝑘(𝑁 + 1) −  𝑞𝑘(𝑁)]         (14) 𝑓𝑘− =  [𝑞𝑘(𝑁) −  𝑞𝑘(𝑁 − 1)]         (15) ∆𝑓𝑘(𝑟) =  𝑓𝑘+ −  𝑓𝑘−          (16) 
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Where fk
+ and fk

- are the nucleophilic and electrophilic Fukui functions, respectively. qk(N+1) 

and qk(N-1) are the charges on the atoms in a molecule in its anionic and cationic states, 

respectively. qk(N) is the charge on the atoms in a molecule in its neutral state.  

Molecular dynamics simulation 

Molecular dynamics (MD) simulation is known and has been applied to investigate the 

interaction of metal (Fe) surface and inhibitors. The MD simulation was carried out using 

Material Studio (Accelrys Inc)25. For better stability and the nature of the packed surface of 

the chosen metal surface, Fe (1 1 0) was used in this study. The relations between the 

inhibitor and the Fe (1 1 0) surface were performed in a simulation box size of 24.82 х 24.82 

х 26.14 Å3 thru periodic boundary conditions. A vacuum slab of 6 Å height was set up on the 

Fe (1 1 0). 200 molecules of water, 9 of Cl- and 9 of H3O+26 included using the Adsorption 

locator module in Material Studio. Geometric optimization was performed to obtain minimal 

structures. 5 cycles (2000 steps) of simulated annealing was applied and the MD was 

performed via Berendsen thermostat temperature control at 298 K and simulation time of 50 

ps with 1 fs time step27. The simulation was carried out under canonical ensemble (NVT) and 

Condensed Phase Optimized Molecular Potentials for Atomistic Simulation Studies 

(COMPASS) force field2,27,28. The interaction energy was obtained, and the Radial 

Distribution Function (RDF) was computed. The interaction energies were obtained 

according to the equation (17)27. 

 Einteraction = Etotal – (Esurface+ H2O+H3O++Cl−+Einhibitor)    (17) 

Etotal represents the total energy of the inhibitor molecule, surface, H2O, H3O and Cl-, Einhibitor 

designates the energy of absorbed inhibitor on the surface and the Esurface implies the energy 

of the metal surface involving H2O, H3O and Cl-.  Ebinding = −Einteraction         (18) 

 

Results and discussion 

Spectroscopic Studies 

The condensation of 2-aminophenol with the methoxybenzaldehydes produced the imine 

(C=N) functionality observed by a stretching band at 1587 and 1589 cm-1 on the IR spectra 

for L1 and L2 respectively (Figure S1 and S2). Additional bands observed around 3371, 
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2836, 1616 and 1250 cm-1 were assigned to ν(O—H), ν(C—H), ν(C=C) and ν(C—O), 

respectively 3. Similarly, 1H- and 13C-NMR spectra of the ligands (Figure S3 – S6) afforded 

the imine proton and carbon peaks at  9.21 and 153.1 ppm for L1 as well as  8.65 and 162.5 

ppm for L2 (Figure S5 and S6), which were further established the formation of the Schiff 

base 29. The electronic absorption spectra of the ligands obtained in dichloromethane are 

shown in Figure 1. Due to intra-ligand charge transfer observed between 238 and 274 nm, 

absorption bands were assigned to π → π* while the band around 350 nm was assigned to n 

→ π* transition 14.  

 

 

Figure 1: The electronic absorption spectra of the ligands obtained in dichloromethane  

 

DFT analysis  

Quantum electrochemical method through conceptual DFT analysis has demonstrated 

suitability in the field of corrosion science for either acid or base medium used for metal 

corrosion inhibition study 30. A number of studies26,31 have revealed the relationship between 

corrosion inhibition and the functional groups associated with the compounds under 

consideration. Analysis done with the b3lyp and m06-2x functional at 6-31+g(d,p) basis set 

are presented. 
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Optimized geometries and Energies analysis 

Gaussian optimized structures of the Schiff bases are presented in Figure 2 

 

Figure 2: Optimized geometries of L1 and L2 

The work of Lgaz et al 31 supports the idea that inhibitor adsorption on the iron surface can 

proceed on a donor and acceptor reactions basis which link the unoccupied surface atom orbit 

and n electrons of the aromatic compounds. Table 1 shows energies of the LUMO and 

HOMO orbitals plus other conceptual DFT parameters. The higher HOMO energies obtained 

for both ligands in HCl solvent compared to gas-phase medium speed up the molecule’s 

binding to the metallic surface and thus interferes with the electron transfer mechanism over 

the adsorbed layer. The energy gap, ΔE measures the minimum energy required for exciting 

an electron in the inhibitor molecule32. This study reveals that the hybrid B3LYP functional 

performs better than M06-2X meta-functional in measuring the energies of Schiff bases for 

corrosion inhibition because, the former gave much lower ΔE values of 3.86 eV and 3.81 eV 

for L1 and L2, respectively as against 6.08 eV and 6.03 eV obtained with the later functional. 

Hence, the newly synthesized Schiff bases’ inhibitory efficiency is better measured and 

higher with hybrid B3LYP functional. 
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Table 1: Electronic parameters and reactivity descriptors 

 ELUMO 

(eV) 

EHOMO 

(eV) 

ΔE 
(eV) 

A 

(eV) 

I 

(eV) 

η 
(eV) 

δ  
(eV-1) 

χ 
(eV) 

Cp 

(eV) 

ω 
(eV) 

ΔN μ 

(Debye) 

L1, B3LYP 

(gas) 

-2.16 -5.89 3.72 5.89 2.16 1.86 0.53 4.02 -4.02 4.35 0.79 3.49 

L1, B3LYP 

(HCl) 

-2.19 -6.06 3.86 6.06 2.19 1.93 0.51 4.12 -4.12 4.40 0.74 5.08 

L1, M06-2X 

(gas) 

-1.23 -7.17 5.94 7.17 1.23 2.97 0.33 4.20 -4.20 2.97 0.47 3.53 

L1, M06-2X 

(HCl) 

-1.28 -7.36 6.08 7.36 1.28 3.04 0.32 4.32 -4.32 3.07 0.43 5.00 

L2, B3LYP 

(gas) 

-1.99 -5.73 3.73 5.73 1.99 1.86 0.53 3.86 -3.86 3.99 0.83 3.57 

L2, B3LYP 

(HCl) 

-2.06 -5.88 3.81 5.88 2.06 1.90 0.52 3.97 -3.97 4.14 0.79 4.60 

L2, M06-2X 

(gas) 

-1.05 -7.02 5.96 7.02 1.05 2.98 0.33 4.03 -4.03 2.73 0.49 3.37 

L2, M06-2X 

(HCl) 

-1.14 -7.18 6.03 7.18 1.14 3.01 0.33 4.16 -4.16 2.87 0.46 4.16 

 

Similarly, the chemical hardness is low in the hybrid B3LYP functional compared to M06-

2X. This accounts for a relatively high softness and implies readily chemical reactivity as 

corrosion inhibitor. The ΔN > 0 obtained for the ligand molecules reflects that they are very 

likely to donate electrons  33. The viability and preference to use B3LYP functional over 

M06-2X for energies calculation is here confirmed since the former functional fraction of 

electron transferred as 0.74 and 0.79 (in HCl) for ligands L1 and L2 respectively as against 

0.43 and 0.49 obtained using the later functional. The presence of aromatic rings and 

heteroatoms contribute to the corrosion inhibition efficacy of the molecules. By juxtaposing 

the two compounds using the energies analysis, L2 is more effective as a corrosion inhibitor 

than the L1 as demonstrated in the lower energy gap values and higher electron transferred 

fraction. In summary, the para-substituted ligand (L2) is relatively a stronger corrosion 

inhibitor of mild steel in HCl than its ortho-substituted (L1) derivative. 

The frontier molecular orbital maps of the Schiff bases obtained with B3LYP/6-31+G(d,p) 

model in HCl solvent are presented in Figure 3. Maps from this model were chosen over the 

m06-2x model because the former gave a lower band gap which demonstrated a better 

measure of electronic properties of the Schiff bases. Ortho-methoxyl substitution in L1 partly 

affects the electron distribution in the phenyl group joined to C9 making the C9 atom 

electron-deficient and it is the preferred site for electrophilic attack. This is demonstrated in 
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L1 where the electron cloud (HOMO-L1) spread from the C6 atom towards the phenyl group 

attached to it. In the same vein, electron cloud in L2 spreads from the C6 atom towards the 

phenyl group attached to it, and electron cloud in phenyl group attached to C9 are evenly 

spread (HOMO-L2) and orbital maps facing each other. Thus, L2 has a larger surface area 

with well spread electrons for transfer and to be adsorbed unto mild steel and this supports 

the previous suggestion that L2 relatively enhanced inhibition of mild steel corrosion than 

L1. This is also buttressed in the fraction of electrons transferred since ΔN is higher in L2 

than in L1. 

 

Figure 3: Frontier molecular orbitals of L1 and L2 calculated with B3LYP/6-31+G(d,p) 
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Calculation of Fukui indices and Mulliken atomic charges 

The Mulliken population analysis provides means of estimating partial atomic charges in 

evaluating the adsorption centres of inhibition and it is employed in determining the diffusion 

load across the whole inhibitor molecule system 26. The Mulliken atomic charges and the 

respective Fukui function indices obtained are presented in appendices B3LYP /6-31+g(d,p) 

calculation for L1 shows that C6 and C9 are the sites for nucleophilic and electrophilic 

attacks respectively in the gas-phase; while C15 and C10 are the sites for nucleophilic and 

electrophilic attacks respectively in HCl solvent. On the other hand, using M06-2X/6-

31+G(d,p) for L1 suggests that C6 and C9 are the respective sites for nucleophilic and 

electrophilic attacks in gas-phase and gas-phase HCl solvent. 

Using B3LYP/6-31+G(d,p) for L2 shows that C2 and C10 are the sites for nucleophilic attack 

both in gas-phase and in HCl solvent while C9 is the site for the electrophilic attack in both 

media. On the other hand, M06-2X/6-31+G(d,p) suggests that C2 and C10 are the sites for 

nucleophilic attack in gas-phase and HCl solvent respectively; while C11 and C9 are the sites 

for an electrophilic attack in gas-phase and HCl solvent. In summary, C6 and C9 are the 

respective preferred sites for a nucleophilic and electrophilic attack in L1; while C2 and C10 

are the preferred sites for nucleophilic attack in gas-phase and HCl media while C9 is the 

preferred site for electrophilic attack in L2. 

 

Molecular dynamics (MD) simulation 

Molecular dynamics simulation has been reported to be a recognized method introduced to 

corrosion studies34. This approach gives insight into the inhibitors’ interactions, orientation, 

and binding energies involving the inhibitors and metal surface26,35. In this work MD 

simulations were adopted to complement the experimental results obtained and to study the 

mechanism of interactions between the inhibitors and the Fe (1 1 0) surface as well as in the 

presence of 200 water, H3O+ and Cl-. The surface configurations of the optimized inhibitors 

in the aqueous medium are presented in Figure 4. MD simulations showed that L1 and L2 

inhibitors adsorb with a parallel configuration (Figure 4) firmly on the Fe (1 1 0) surface. 

This configuration resulted in the bond formation between the donor active site of L1 and L2 

and the vacant orbitals of the positively charged Fe (1 1 0) surface35. The MD simulation 

revealed that notwithstanding the presence of the corrosive elements such as H3O+, Cl- and 

the water molecules, a strong interaction exist between the surface of the metal and the 
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heteroatoms (O, N, and the phenyl ring) of L1 and L2. The interaction energy of compounds 

unto the Fe (1 1 0) surface was calculated and L1 gave a value of -743.74 kJ/mol, while L2 

had a value of -746.84 kJ/mol. The large positive value obtained mirrors the ability of the 

compounds to adsorb on the surface of the metal surface. The calculated interaction energy 

obtained is higher compared to that reported for other compounds26,36. The MD results 

indicated that the interaction energy for L1 and L2 agreed with the inhibition potential 

prediction obtained from DFT calcualtions. Based on the simulation, it can be inferred that 

the high interaction energy shows a slightly higher adsorption capabilities of L2 on the 

surface of the metal which also suggests better adsorption stability with higher inhibition 

efficiency37. The length of the bond between Fe and heteroatoms was measured to determine 

the mechanism of adsorption. For L1, Fe-O (2.89 Å), Fe-N (3.21 Å) and Fe-C (2.87 Å), while 

for L2, Fe-O (3.09 Å), Fe-N (3.33 Å) and Fe-C (2.73 Å). Bond lengths between 1 and 3Å 

indicate chemisorption while ˃3.5 Å suggests physisorption mechanism26. Analysis showed 

that all the bond lengths of studied molecules with Fe surfaces are less than 3.5 Å indicating a 

chemisorption mechanism. 
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(a) 

(b) 

Figure 4. 3D depiction of the Side and top views showing suitable conformation for 

adsorption of (a) L1 and (b) L2 on Fe (110) surface in aqueous solution 

  

Side 
Top 

Side 
Top 
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Inhibition mechanism 

The corrosion inhibition mechanism of inhibitors depends largely on the adsorption of 

molecules on the metal surface which can be traced to factors such as the chemical structure 

of molecules under study2,38.  The corrosion inhibition mechanism of compounds has been 

studied experimentally and via a theoretical approach. In this section, the mechanism of 

adsorption is discussed putting into consideration other components in the solution and the 

type of adsorption that occurs between Fe and L1 and L2. L1 and L2 being Schiff base 

compounds could exist in the protonated form in 1.0 M Hydrochloric acid solution as seen in 

the following equilibrium: 

  

    L(y) +  𝐻+ ↔  𝐿(𝑦)𝐻+     (23) 

Where y =1, 2 

The resulting protonated form as shown in equation 23, shows that the adsorption of 

inhibitors on the metal surface promotes chemisorption. This is due to the electrostatic 

attraction that exist between the hydrated negative charges of Cl- on the surface of Fe (1 1 0) 

and the positive charges from the ligands2,38. Hydrogen gas is released as the protonated form 

of the Schiff base competes with the aqueous H+, the heteroatoms of the ligands return to 

their neutral form, which then transfers unshared electron pair into the vacant orbitals of the 

Fe surface2. The series of transfers of electrons to the metal surface causes the accumulation 

of electrons in the metal. This results in a back the sequential transfer of electrons from the 

dd-orbitals of metal atoms to the unoccupied orbitals of the Schiff base leading to a 

phenomenon called chemisorption and retro-donation35,39,40. This results from the transfer of 

lone pair of electrons from the Schiff base formed and the pi electrons of the phenyl ring to 

the metal surfaces forming coordinate bonds. Figure 5 shows a pictorial explanation of the 

mechanism of corrosion inhibition. 
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Figure 5: Schematic representation of the adsorption mechanism of inhibitors on the Fe (1 1 
0) surface in 0.1 M HCl 
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Conclusion 

Schiff base ligands (E)-2-((2-methoxybenzylidene)amino)phenol and (E)-2-((4-

methoxybenzylidene)amino)phenol were synthesized and characterized using NMR, IR and 

UV/Visible spectroscopy. The corrosion inhibition potential of these synthesized compounds 

was investigated using molecular dynamics approach and DFT approached. These methods 

were applied to elucidate their chemical reactivity and inherent properties. DFT calculations 

showed that the presence of aromatic rings and heteroatoms contribute to the corrosion 

inhibition efficacy of the synthesized compounds. The interaction energies obtained for L1 

and L2 from molecular dynamics studies agree with the trend DFT.  
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