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Abstract 

This study prepared the azo compound (A) and the Schiff base compound (S) from the same 

amine compound 3-aminopyridine. The identity of these two prepared compounds was 

confirmed using several techniques: via FT-IR, UV-vis, 1H NMR, 13C NMR, EI-Mass, SEM, 

and EDS spectroscopic techniques. These two compounds were applied as corrosion inhibitors 

for carbon steel N80 by taking several molar concentrations: 0.0001; 0.0005; 0.001 and 

0.005 M, at different temperatures of 298, 308 and 318 K in an acidic medium of HCl at a 

concentration of one molar. The technique used in this study is electrochemical polarization 

(Tafel curves). The results obtained from this study confirmed that the corrosion current is high 

in the absence of inhibitors but decreases in the presence of inhibitors. Also, the corrosion 

current is inversely proportional to the increase in concentrations of organic inhibitors and 

directly proportional to the temperature increase. Besides, the percentage of inhibition 

efficiency increases with increasing temperature, indicating that the adsorption is 

chemisorption. We also studied the activation energy, and the following thermodynamic 

parameters have been calculated from the Langmuir adsorption isotherm: free energy (ΔG0), 

enthalpy (ΔH0) and entropy change (ΔS0). This electrochemical method (Tafel extrapolation) 

and SEM and EDS techniques have confirmed that these prepared inhibitors are effective against 

corrosion through the formation of a protective film on the surface of carbon steel. 
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1. Introduction 

Corrosion is a process that may be natural, chemical, or electrochemical and is also 

considered a universal phenomenon of metals returning to their natural form in the 

environment [1]. However, the world economy will suffer an enormous loss due to corrosion 

[2]. The pure forms of most alloys and metals are highly reactive and easily decompose due 

to corrosion due to their interaction with the components of the environment [3]. There are 

diverse ways to lessen or prohibit corrosion, including organic corrosion inhibitors [4]. It is 
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widely utilized in numerous industries and is regarded as one method of protecting metal 

surfaces from corrosion due to their effectiveness at a vast range of temperatures, 

compatibility with protected materials, suitable solubility in water, low cost and relatively 

inferior toxicity. Organic corrosion inhibitors adsorb on the surface to create a protective 

layer that replaces water and protects it against damage [5]. The presence of polar functional 

groups with S, O or N atoms in the molecule, heterocyclic compounds, and pi electrons also 

increases the efficiency of these organic corrosion inhibitors. The adsorption of the molecule 

on the metal surface depends on the polar function of the molecule. The organic compound 

containing oxygen, nitrogen and/or sulfur blocked the active corrosion sites by adsorbing the 

metallic surface and the metal surface was adsorbed with an organic corrosion compound to 

form a protective film that displaces water from the metal surface and protects it against 

corrosion [6]. The presence of the P atom in an organic compound inhibitor was more than 

active to close active sites from S, N and O in different structures; therefore, that coincides 

with these atoms with the performance of the inhibitor and reduces the corrosion attack on 

the metal [7]. Current studies show that numerous organic inhibitors are adsorbed on the 

outer surface of the metal surface by expelling water molecules from the outer surface and 

creating a dense film wall. The possibility of obtaining a lone electron pair and -electrons 

in the inhibitor molecules leads to accelerating the process of electron transfer from the 

inhibitor to the metal, and thus, a coordinate covalent bond is formed responsible for 

transferring electrons from the inhibitor to the outer surface of the metal [8]. The strength of 

the bond for chemisorption is affected by the density of electrons of the atom donating the 

functional group, in addition to the polarizability of the group. The inhibition process 

increases whenever the hydrogen atom attached to the carbon atom inside the aromatic ring 

is replaced by a substituent group such as [9] –NH2, NO2, –CHO or –CHO.  

2. Material and Instrument 

The substances utilized in this experiment are as follows: 3-aminopyridine, 3,4-

ethylenedioxy benzaldehyde, and 4-chloro-3,5-dimethyl phenol are provided by Pallav, Alfa 

Aesar, and Merck, respectively. The rest of the vehicles used are from Sigma Aldrich 

Company. The purity of all these compounds was 99%. For the study, we utilized the carbon 

steel alloy N80, its dimensions are 3, 2 and 0.2 length, width, and thickness respectively, and 

the weight percent of the components was: 0.3C, 0.006Si, 0.05P, 1.5Mn, and the rest of Fe. 

The FT-IR spectra were recorded on a Shimadzu FT-IR 8400S spectrometer using a KBr 

disk in the range 4000–500 cm–1. 1H NMR spectra were collected using a Bruker 500 

spectrometer using tetramethylsilane (TMS) as an internal reference. The chemicals’ mass 

spectra were captured using an Agilent Technologies5975C mass spectrometer (EI, 70 eV). 

The UV-visible spectra were collected using a Japan PD303 UV-visible spectrophotometer. 

Scanning electron microscopy (SEM) was utilized to study the materials’ surface 

morphology. An SEM JEOL JSM-5400 was employed for the experiment. HCl was 
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employed to make the attacker media. Dilution with distilled water yielded a sufficient 

concentration of HCl acid.  

3. Synthesis of Compounds 

 3.1. Preparation of an inhibitor of azo compound (A) 

Azo ligands were prepared using the traditional method [10, 11]. It is summarized in two 

steps. The first step, which is the diazotization process, includes mixing 0.006 moles 

(0.5646 g) from 3-aminopyridine compounds with 2.1 ml of concentrated hydrochloric acid 

with 12 ml of distilled water, followed by cooling the mixture in an ice bath to a temperature 

of (0–5°C). 0.006 mole (0.456 g) of sodium nitrite was dissolved in 6 ml of distilled water 

and placed in an ice bath until the temperature (0–5°C) was reached. The prepared sodium 

nitrite solution was added drop by drop with continuous stirring using a magnetic stirrer, 

ensuring the temperature did not rise above (5°C). After that, the solution was left to settle 

for 30 minutes to complete the diazotization reaction. A change in the color of the solution 

was observed, indicating the formation of the diazonium salt. 0.006 mole (0.9396 g) of 4-

chloro-3,5-dimethylphenol was dissolved in 100 ml of distilled water containing 1.8 g of 

sodium hydroxide, and the prepared phenol solution was cooled in an ice bath to a 

temperature of (0–5°C). The second step was the coupling reaction, in which the resulting 

diazonium salt solution was added drop by drop to the prepared basic phenol solution with 

continuous stirring for (1–2) hours, and the temperature was maintained at  

(0–5°C). We notice the formation of a reddish-brown precipitate. The reaction mixture 

precipitated for 24 hours in a cold place. The acid pH was adjusted to reach 6, and then, the 

sediment was collected, filtered, washed with distilled water, and dried. It was recrystallized 

twice in hot ethanol and hexane. The melting point was (161–162°C, 76% yield). 

3.2. Preparation of an inhibitor of Schiff base (S)[12] 

The Schiff base was prepared by reflux distillation reaction between mixing 0.006 mole 

(0.9849 g) of 3,4-ethylenedioxy benzaldehyde dissolved in 12 ml ethanol and using a round 

flask of capacity 100 ml and 0.006 mole (0.5646 g) of 3-aminopyridine dissolved in 12 ml 

ethanol and the reaction followed by the addition of 3 drops glacial acetic acid. The mixture 

was refluxed and monitored using TLC (n-hexane: ethyl acetate/60:40) for 14 hours. The 

products forming a greenish-yellow crystalline precipitate were washed and dried to obtain 

an inhibitor. It was recrystallized using hot tetrahydrofuran (THF) to obtain the product in 

its pure form (melting point 75–76°C, 70% yield).  

3.3 Preparing concentrations of compounds A and S 

A series of concentrations from dilution HCl 1 M were prepared to study electrochemical 

polarization (Tafel curve) on carbon steel N80. This specimen of carbon steel 3, 2 and 0.2 
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centimeter in terms of length, width, and thickness, respectively, has been immersed in 

0.0001, 0.0005, 0.001 and 0.005 M of inhibitors A and S. 

 

Figure 1. Preparation of azo compound (A). 

 

Figure 2. Prepartion of Schiff base (S). 

4. Results and Discussion  

4.1. Chemistry  

Many techniques have verified the compound’s (A and S) identity. FT-IR, UV-Vis, 1H NMR, 
13C NMR and EI-Mass. Which displays the FT-IR (KBr, cm–1) spectrum [13] of (A) 

compound: a stretching vibration band of the (OH) group appears, which is broad at the 

range (3388.93–3441.01), N=N group appears at 1438.90, C=N ring appears at 1583.5. 

Also, S compound: C=N azomethine group appears at 1660.71, C=N ring appears at 

1600.92. As well as both compounds containing the bands in the range 3003.17–3072.62 

return to the C–H aromatic group, and 2818–2968.45 return to the C–H aliphatic group, 

and C=C at 1431.18–1612. The Uv–Vis (nm) spectrum [14] exhibits electronic transitions 

for π–π* (N=N) appearing at 360, n–π* (C=N) azomethine appearing at 353 and both 

compounds show π–π* at 259.5 and 243.5 for aromatic rings A and S respectively. The 

chemical shift of 1H NMR spectrum (500 MHz, DMSO-d6) for the A compound is 9.85 ppm 

(s, 1H, OH), 6.49–9.29 ppm (m, 5H, Ar-H), 2.132.25 ppm (s, 6H, CH3). And S compound: 

9.67 ppm (s, 1H, N=CH), 6.68–8.56 ppm (m, 7H, phenyl ring) and 3.03 ppm (d, 4H, –O–

CH2).  

Moreover, the chemical shift for 13C NMR spectrum [15] 125 MHz, DMSO-d6 

demonstrate for A compound: 30.88 ppm (methyl carbon), 115.98–157.31 ppm (aromatic 
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carbon), and 143.31 ppm (–C=N ring). The S compound illustrates: 21.62 ppm methyl 

carbon, 111.53–154.66 ppm aromatic carbon, 162.39 ppm (–C=N Schiff) and 143.50 ppm 

(–C=N ring). EI-Mass spectroscopy [16] m/z (%) for A compound: 261.1 (M+, 58.1) and S 

compound: 239.2 (M+, 225.2).  

4.2. Electrochemical experiments  

4.2.1. Polarization curves [17] 

Polarization curves were studied in acidic media with a 1 M concentration of hydrochloric 

acid solution immersed in carbon steel N80 alloy in the presence and absence of different 

concentrations of inhibitors and at different absolute temperatures. This measurement was 

within the range of ±400 mV. We notice from Figures 3 and 4 for compounds A and S at 

318 K that with an increase in the concentration of these two inhibitors, a slight deviation 

occurs in the values of corrosion potentials (Ecorr), starting from the negative region, which 

is the region of iron ions being released from the surface of carbon steel N80 to the more 

positive values, which indicate the formation of a protective film on the surface of the metal, 

causing a decrease in the values of corrosion current. If the corrosion potential (Ecorr) exceeds 

80 mV, the inhibitor is cathodic or anodic. Meanwhile, the corrosion potential (Ecorr) is 

50 mV which means both inhibitors are mixed-type. And this indicates that when both 

inhibitors are added to the acidic media, it will impede the anodic reactions and delay the 

process of hydrogen gas release during the cathodic reaction [18].  

 
Figure 3. Polarization curve (Tafel plot) of compound A. 
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Figure 4. Polarization curve (Tafel plot) of compound S. 

In Table 1, the data of the anodic (βa) and cathodic (βc) Tafel slopes are obtained from 

the βa and βc polarization curves, respectively. We also notice soft changes in the values of 

the βa and βc slopes [19]. When there are different concentrations of inhibitors A and S, this 

indicates the adsorption of molecules of the two inhibitors on both the cathodic and anodic 

sites. General reactions in the HCl medium give the equation:  

Fe(s)+2HCl(aq)FeCl2(aq)+H2(g) 

Dissociation of iron for anodic reaction in the acid:  

FeFe+2+2e– 

Cathodic reaction to release hydrogen gas:  

2H++2e
–H2 

From both tables, we notice that the corrosion current density values are high in the 

absence of inhibitors A and S. This causes the metal to decompose, releasing iron ions in the 

anodic reaction, generating electrons that will be consumed in the cathodic reaction, and 

releasing hydrogen gas, which reduces the pH value, which assists in increasing the 

corrosion current density (icorr). In the presence of inhibitors, A and S, the value of icorr will 

decrease and decrease further with the increase in the concentration of the inhibitors used, 

and icorr increases with increased temperature, whereas decreasing with an increase in 

concentration for inhibitors [20].  

Table 1. Data on polarization curves for corrosion of carbon steel N80 at various concentrations of A and 

S inhibitors at various temperatures. 

Comp. 
Temp. 

[K] 

Conc. 

of inh. 

[M] 

–Ecorr 

[mV] 

icorr 

[mA/cm2] 

βa 

[mV/Dec] 

βc 

[mV/Dec] 

CR 

[mpy] 
IE% θ 

Blank 

HCl 

298 

1 

446 5.03 84.2 –235 2.29 – – 

308 443 14.27 159.3 –148 6.50 – – 

318 448 31.03 207.7 –210.8 14.13 – – 
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Comp. 
Temp. 

[K] 

Conc. 

of inh. 

[M] 

–Ecorr 

[mV] 

icorr 

[mA/cm2] 

βa 

[mV/Dec] 

βc 

[mV/Dec] 

CR 

[mpy] 
IE% θ 

A 

298 

0.0001 

469.2 4.52 100.5 –158.5 2.05 10.13 0.1 

308 468.1 5.69 115.2 –154.3 2.59 60.12 0.6 

318 458.1 12.05 145.8 –184.5 5.48 61.16 0.61 

298 

0.0005 

474.5 3.59 78.1 –143.8 1.63 28.62 0.28 

308 468.4 5.17 94.1 –156.3 2.35 63.77 0.63 

318 461 6.19 97.8 –147.2 2.81 80.05 0.8 

298 

0.001 

467.2 1.89 72.9 –194.2 0.86 62.42 0.62 

308 468 2.34 101.4 –186 1.06 83.6 0.83 

318 468.6 2.9 85.2 –150.2 1.32 90.65 0.9 

298 

0.005 

448 1.17 48.3 –173.6 0.53 76.73 0.76 

308 449 1.27 64.3 –154.4 0.57 91.1 0.91 

318 449.5 1.55 50.1 –117.7 0.7 95 0.95 

S 

298 

0.0001 

458.6 4.39 108.1 –390 1.99 12.72 0.12 

308 469 5.28 73.9 –113.6 2.40 62.99 0.62 

318 456.2 6.98 307.8 –161.1 3.17 77.5 0.77 

298 

0.0005 

457.4 2.91 67 –157.2 1.32 42.14 0.42 

308 409.1 3.24 80.3 –399.7 1.47 77.29 0.77 

318 397.7 4.43 56.8 –109.3 2.01 85.72 0.85 

298 

0.001 

418.9 1.14 41.7 –111.8 0.51 71.96 0.71 

308 408.8 1.64 36.6 –82.5 0.74 88.5 0.88 

318 408.6 1.65 37 –85.4 0.75 94.68 0.94 

298 

0.005 

417.9 1.02 38.7 –84.1 0.46 79.72 0.79 

308 408 1.04 39 –67.4 0.47 92.71 0.92 

318 408.1 1.44 47.1 –75.8 0.65 95.35 0.95 

The Schiff base (S) inhibitor is more effective in the inhibition process than the azo 

compound (A) in acidic environments, and the reason is due to the effectiveness of the 

azomethine group. 
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4.2.2. Study of corrosion rates (CR) and inhibition effectiveness (IE) 

From the two tables above, the percentage of inhibition efficiency (%IE) and the degree of 

surface coverage (θ) of the submerged alloy can be computed using the corrosion current 

density numbers. Through the Equations below 1 and 2. 

 corr.uninh corr.inh

corr.uninh

% 100
i i

IE
i

 
 
  


   (1) 

 corr.uninh corr.inh

corr.uninh

i i

i


   (2) 

We observe that the %IE or protection of carbon steel and the θ increase with increasing 

concentrations of organic inhibitors. It is directly proportional to the increase in temps due 

to the adsorption of organic inhibitor molecules and the strength of their adsorption on the 

surface of the alloy [21]. Figures 5 and 6 show the correlation between the (IE%) and 

temperatures for both inhibitors A and S. Moreover, the corrosion rate (CR) values for carbon 

steel N80 in the absence of inhibitors A and S are relatively high and can be attributed to the 

decomposition of the metal in the anodic reaction. By adding the two inhibitors with higher 

concentrations, the rate of corrosion declines and the IE% increases [22]. 

 
Figure 5. (IE%) vs. temperature at various concentrations of inhibitor (A). 

 

Figure 6. (IE%) vs. temperature at various concentrations of inhibitor (S). 
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4.2.3. Adsorption isotherm 

The method of Tafel extrapolation should be used to calculate data on θ at various inhibitor 

amounts to comprehend the adsorption and corrosion inhibition mechanisms behavior of the 

inhibitor molecules upon carbon steel N80 superficies. 

The displacement of water molecules adsorbed on the metal surface is the process by 

which organic molecules of inhibitors are adsorbed, as in Equation 3 below. 

Org(solu.)+χH2O(ads)Org(ads)+χH2O(solu.) 

The study of adsorption isotherms reveals crucial details about how the inhibitors 

interact with the metal surface using the Langmuir equation [23]. 

 
ads

1C
C

K
 


 (3) 

The symbols C, θ, and Kads represent the inhibitor’s concentration, coverage of the 

surface, and metal–inhibitor interaction equilibrium constant, respectively. Figures 7, 8 for 

inhibitors A and S show a drawing of the Langmuir relationship at different temperatures 

between C/θ vs C to give a straight line, through which the value of R2 for the isotherm 

model presented in Tabel 2 for the data fit into Langmuir, which Langmuir isotherm with R2 

values of approaches 0.99. Indicates the occurrence of interfacial interference in the inhibitor 

components and indicates the completion of the Langmuir model. Therefore, Langmuir 

isotherm adsorption is appropriate for evaluating the adsorption equilibrium constant Kads. 

 

Figure 7. Langmuir adsorption isotherms (A). 
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Figure 8. Langmuir adsorption isotherms (S). 

From the intercept value, the value of Kads is high, indicates that the adsorption process 

of both inhibitors A and S on the surface of the carbon steel N80 alloy is too high. The value 

of Kads leads to calculating [24] the Gibbs free energy ( 0
ads

G ) through Equation 4 below. 

 0
ads ads

Ln( 55.5)G RT K     (4) 

R, T and K refer to the universal gas constant, absolute temp, and equilibrium constant, 

respectively 55.5 denotes the molar concentration of water particles in solution mol/L. From 

Table 2, we notice that the free energy values are negative, and this signifies that the 

adsorption process on the metal surface is spontaneous. 

Table 2. Parameters of the adsorption Langmuir isotherm of the (A and S) inhibitory on the carbon steel 

surface at all studied temperatures (298 to 318 K). 

Typically, 0
ads

G  values[5] around or equal to –20 kJ/mol indicate physisorption, while 

values equal to or more than –40 kJ/mol indicate chemisorption. The value of 0
ads

G  from 

this experiment indicates reversible physisorption adsorption on an energetically 

homogeneous adsorbent surface. The decrease in 0
ads

G  values at 318 K and the negative 
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3.0566 

3.8276 
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298 

308 

318 

0.9942 

0.9999 

0.9999 

1139.20 

6724.51 

12502.33 

3.2611 

4.1121 

4.4323 

–28.5549 

–34.5312 

–37.6016 

106.7428 

454.0 

458.6 

453.9 
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sign for it indicate that the reaction ensured the adsorption process’s spontaneity and the 

adsorbed layer’s stability on the carbon steel surface. Adsorption for enthalpy 0
ads

H  could 

be calculated utilizing Vant’ Hoff [25] Equation 5. 

 ads
adsLog Const

2.303

H
K

RT


    (5) 

when LogKads is plotted against 1/T, a linear line negative slope equal to 
ads

/ (2.303 )H R   

is obtained, as illustrated in Figures 9 and 10. The thermodynamic method can estimate the 

entropy 0
ads

S  of inhibitors A and S using Equation 6. 

 0 0 0
ads ads ads

TG H S     (6) 

Based on the literature, if 0
ads

H  are negative, a thermal transmission to the environment 

occurs during adsorption, indicating an exothermic reaction. Conversely, if 0
ads

H  are 

positive, the heat transfer occurs from the medium to the system, indicating the reaction is 

endothermic[26].  

 

Figure 9. Сorrelation between LogKads and 1/T  for carbon steel N80 in a 1 M HCl solution 

with varying inhibitor concentrations of (A). 

 
Figure 10. Сorrelation between LogKads and 1/T  for carbon steel N80 in a 1 M HCl solution 

with varying inhibitor concentrations of (S). 
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upon transformation from a reactant towards the species adsorbed, which enhances 

adsorption on the metal surface. 

4.2.4. Activation Energy (EA) 

Using the Arrhenius Equation 7 [27, 28], the activation energy of both inhibitors was 

investigated in an acidic medium at one molar concentration at various inhibitor 

concentrations and temperatures. 

 corr
aLog Log

2.303

E
i A

RT
   (7) 

where icorr, A, Ea, R and T represent the corrosion current density, preexponential factor (the 

number of collisions in the inhibitor molecules), activation energy, universal gas constant 

R = 8.314 (J·K–1·mol–1) and temperature (K), respectively. By plotting Log icorr vs 1/T, as in 

Figures 11 and 12, we get a straight line. From it, we deduce the value of the slope, which is 

a

2.303

E

RT

 
 
 
  and its intercept is Log A.  

 

Figure 11. Arrhenius relationship in the absence and presence of inhibitor (A) for carbon steel 

N80 at temperatures of 298, 308 and 318 K. 
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Figure 12. Arrhenius relationship in the absence and presence of inhibitor (S) for carbon steel 

N80 at temperatures of 298, 308 and 318 K. 

From Table 3, because of the inhibitor molecules’ gradual adsorption on carbon steel 

N80, we observe that the energy of activation (Ea) reduced with an increase in inhibitor 

concentration. As a result, during the experiment at higher temperatures, the experiment 

approached equilibrium more closely [29]. We also note that the number of collisions of the 

inhibitor molecules decreases with increasing concentration, indicating that chemical 

adsorption of the inhibitor molecules occurs on the surface of the carbon steel N80 alloy. 

Table 3. The activation energy (Ea) and Arrhenius constant (A) values both in the absence and with 

inhibitors. 

Compound Conc. [M] EA [kJ/mol] A 

HCl blank 1 64.55 1.2507E+12 

A 

0.0001 38.39 2.219E+7 

0.0005 21.53 21935 

0.001 16.86 1701 

0.005 11.02 98.17 

S 

0.0001 18.22 6741 

0.0005 16.46 2158 

0.001 14.71 457.2 

0.005 13.45 220.7 
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5. Scanning Electron Microscopy (SEM) and Energy-Dispersive X-ray Spectroscopy 

(EDS) analysis [30, 31] 

After both inhibitors A and S were immersed in a 1 M HCl solution for approximately 

180 minutes, the metal surface morphology was examined by SEM spectroscopy. The 

polished mild steel surface seems smooth, as seen in Figure 13(a). On the other hand, as 

Figure 13(b) shows, the corrosive effects of 1 M HCl have left the mild steel’s surface with 

defects and a rough texture. Figures 13(c) and (d) for A and S inhibitors, respectively, 

demonstrated the two specimens’ perfect surface, free of visible holes or corrosion. Implies 

that the inhibitors A and S form a shield to stop corrosion on the carbon steel surface. The 

goal of the study was to identify the constituents of chemicals generated by the metal’s 

outermost layer using 1 M HCl both with and without A and S. Directly, Figures 14(a, b), as 

well as (c), displays the EDS chart analysis on the identified places to SEM images for 

Figure 13(b, c), as well as (d). Through this measurement, we observe the weight and atomic 

percentages of the elements that make up the carbon steel N80 alloy after immersion in 

dilution concentration of hydrochloric acid and inhibitor solutions, as in Table 4. It was 

found that the percentage of oxygen is high in the acidic environment, but it is low in the 

inhibitor solution, as well as for the rest of the elements. 
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Table 4. EDX spectrum measurement shows the weight and atomic percentages of the elements composing 

the carbon steel alloy after immersion in hydrochloric acid and inhibitor solutions. 

Elements 

Sym. 
 O Cl C Fe 

HCl (1 M) 

weight % 

10.70 3.02 4.24 70.22 

A inhibitor 6.71 1.97 4.19 76.51 

S inhibitor 5.52 1.22 5.13 76.73 

HCl (1 M) 

atomic % 

27.48 3.49 14.48 51.54 

A inhibitor 17.59 2.09 16.22 60.21 

S inhibitor 15.18 1.52 18.80 60.48 

  
(a) (b) 

  
(c) (d) 
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Figure 13. Photos for SEM of the mild steel N80 (a) specimen surface were polished before 

the immersion (b) after exposure to a 1 M HCl solution and (c, d) 1 M HCl solution containing 

0.005 M of compound A and S. 

 
(a) 

 
(b) 

 
(c) 

Figure 14. EDX spectrum of mild steel N80 following contact with various solutions, (a) 

depicts the spectrum of the specimen surface subjected to a solution of 1 M HCl. Moreover, 

(b, c) displays the spectrum of the specimen surface subjected to a solution of 1 M HCl, which 

contains 0.005 M of A and S inhibitors. 



 Int. J. Corros. Scale Inhib., 2024, 13, no. 1, 165–183 181 

  

 

 

Conclusion 

The study’s findings in this research showed that both the prepared compounds A and S are 

organic corrosion inhibitors, due to their adsorption on the surface of carbon steel N80 alloy, 

which confirmed this is the result of electrochemical polarization (Tafel curves) at different 

temperatures. By measuring the icorr, Ecorr and IE%. We also noticed that compound S is more 

effective and inhibitory than compound A through the values of the results we obtained in 

this research ΔG0, ΔS0, ΔH0, CR, θ and EA for the reason that the azomethine group is more 

effective than the azo group and the presence of aromatic rings and substituted groups, the 

type of adsorption is chemical. SEM and EDS techniques were also studied to confirm these 

results. 
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