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etal corrosion, in general, is a serious economic problem. One of the 

most effective ways to prevent corrosion on metal surfaces is to use 

corrosion inhibitors, especially green organics. Here, the effects of 

concentration, exposure time, and temperature on the antiproliferative ability of 4-

aminoantipyrine derivative were investigated. The 4-aminoantipyrine derivative 

showed significant corrosion resistance to mild steel melting in a 1M hydrochloric 

acid environment, as observed from the weight loss method. At 303 K and a dose 

of 500 ppm, the maximum inhibitory efficacy of the 4-aminoantipyrine derivative 

was 96.1 %. Corrosion test results showed that the 4-aminoantipyrine derivative 

has an inhibitory effect of more than 88 % at the concentration of 400 ppm and 

inhibits corrosion through an adsorption mechanism. The inhibitory potency of the 

4-aminoantipyrine derivative changed inversely with a long exposure time, while 

temperature affected it directly. The Langmuir model was used to control the 

physical and chemical adsorption of its 4-aminoantipyrine derivative as a 

corrosion inhibitor on metallic surfaces. Data from density functional theory 

simulations help bridge the gap between theoretical studies and experimental 

approaches. Prog. Color Colorants Coat. 16 (2023), 255-269© Institute for Color 

Science and Technology. 
 

 

 

 

 

 

 

1. Introduction 
Mild steel is a material that is widely used in various 

manufacturing and construction processes, including 

design and construction. Unfortunately, one of the 

major problems with using mild steel is the material's 

susceptibility to corrosion [1]. Corrosion in structural 

steel is a natural but manageable phenomenon. 

Inhibitors are important additives to protect structural 

steel from corrosion. Pickling is a typical industrial 

cleaning process that removes scale and metal oxide 

deposits in oil drilling operations and petrochemical 

production. This process must be controlled as the 

mineral acids used are highly corrosive [2]. Organic 

molecules containing heteroatoms such as sulfur, 

oxygen, and nitrogen are effective corrosion inhibitors 

due to their ability to adsorb and inhibit active sites on 

metal substrates [3]. These organic inhibitors consist of 

two components, hydrophobic and hydrophilic, mostly 

M 
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surfactants. Hydrophilic head groups (polar solvents) 

are usually ionizable and have a considerable affinity 

for water. Hydrophobic tails, on the other hand, are 

usually hydrocarbon (branched or linear). The head 

assembly can be attached to metal surfaces, forming a 

protective layer on the metal surface and protecting it 

from corrosion in acidic or corrosive liquids [4]. 

Environmentally friendly organic inhibitor technology 

has evolved in response to needs. 

Despite their good efficiency, inorganic inhibitors 

(such as nitrate, chromate, phosphate, molybdate, etc.) 

are frequently used to prevent corrosion in structural 

alloys [5]. Theoretical chemical techniques are just as 

crucial as experimental techniques to identify corrosion 

inhibitors. Several quantum chemical factors can be used 

to interpret the activity of an inhibitor without the need 

for experimentation [6]. Quantitative chemical 

calculations can be used to produce materials that act as 

corrosion inhibitors between organic molecules. Atomic 

charges, molecular orbital energies, and energy are 

categories for the quantum chemical quantities often 

utilized in theoretical corrosion investigations [7]. In 

other words, it's important to determine corrosion 

inhibitor factors, including molecular activity, structure, 

and load. The molecule's potential structure may provide 

insight into the steric obstruction or how the inhibitor 

interacts with the metal solution interface. No studies 

have been reported on the 4-aminoantipyrine 

Schiff inhibitor used in this current study. This 

investigation aims to study the ability of the Schiff base 

"N-(4-amino-1,5-dimethyl-2-phenyl-1H-pyrazole-3 (2H) 

-ylidene)thiazol-2-amine" which is described in Figure 1 

to the corrosion resistance of mild steel in 1 M 

hydrochloric acid solution using gravimetric techniques 

and DFT calculations. 

. 

 

Figure 1: Molecular structure of (E)-N-(4-amino-1,5-

dimethyl-2-phenyl-1H-pyrazole-3 (2H)-ylidene)thiazol-2-
amine. 

 

2. Experimental 

2.1. Synthesis of testes inhibitor 

The synthesis of the corrosion inhibitor was based on the 

reference [8]. Equal volumes of 2-aminothiazole and 4-

aminoantipyrene were refluxed into a sufficient volume 

of ethyl alcohol for 5 h, and the product was filtered and 

recrystallized from ethyl alcohol. Scheme 1 represents 

the outline synthesis of the target compound. The yield 

was 71 %, and the melting point was 180 °C. Chemical 

Formula: C14H15N5S. Micro elemental analysis: C, 

58.92 %; H, 5.30 %; N, 24.54 % (Calculated), C, 

50.01%; H, 5.27 %; N, 24.47 % (Found). Proton NMR: 

δ 2.11 (3H, s), 3.49 (3H, s), 6.61 (1H, d, J=7.1 Hz), 7.19-

7.24 (3H, dd, J=7.1 Hz), 7.48-7.61 (3H, dd, J=8.2, 7.9 

Hz), 7.59 (d, J=3.2, 1.7 Hz)). 

 

2.2. Mild steel preparation 

A section of mild steel with composition (wt. %) of 

0.01 Al, 0.05 Mn, 0.05 S, 0.09 F, 0.21 C, 0.38 Si, 

balance iron. Tested metal coupons cut to size 25×20× 

0.3 mm were cleaned with silicon carbide paper of 

different grit from 320 to 1200. The cleaning process is 

based on ASTM G1-03 [8] technology.   

 

 
Scheme 1: The synthesis of the tested corrosion inhibitor. 
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2.3. Hydrochloric acid solution  

The hydrochloric acid solution was 1 M HCl with 

different exposure times (1, 5, 10, 24, and 48 hours). 

Different inhibitor concentrations were 0.0, 100, 200, 

300, 400, 500, and 1000 ppm. The temperatures used 

were 303, 313, 323, and 333 K. 

 

2.4. Weight loss techniques 

The weight loss indicates the difference in mass of the 

sample before and after it is exposed to an acidic 

environment. It has been evaluated at different 

temperatures, periods, and concentrations. Based on the 

data obtained and the formula equation, the wear rate 

was determined depending on the weight loss [9]. The 

corrosion rate was calculated as follows in equation 1:  
 

  (   y)=876      t (1) 
 

Where, W is the weight loss of the mild steel 

coupon (mg), a is the mild steel coupon area (cm
2
),   is 

the mild steel coupon density (gcm
-3

), and t is the 

immersion period (hours).  

The inhibition efficiency was determined according 

to equation 2: 
 

I  =1-
  (i h)

  (     )
 1   (2) 

 

where, CR(blank)  is the rate of corrosion of mild steel 

in the absence of the inhibitor, CR(inh)

 

is the rate of 

corrosion of mild steel in the presence of the inhibitor.  

B sed o  equ tio  3, the surf ce cover ge  re  (θ) 

was determined for various inhibitor concentrations in 

corrosive solution from the weight loss measurements. 
 

   -
       

         
 (3) 

 

2.5. Quantum chemical calculations  

The theoretical chemistry calculations have been 

conducted through Gaussian 09 [10]. The inhibitor 

structure in the gas phase was optimized using the 

B3LYP method, and the basis was set to "6-31G++" 

(d,p). As per Koopman's theorem [11], the ionization 

potential (I) and electron affinity (A) relate to EHOMO 

and ELUMO, respectively and were calculated using 

Equations 4 and 5, respectively: 
 

         (4) 

 

 =- L MO (5) 
 

Equations 6 to 11 were used to determine the 

e ectro eg tivity (χ), soft ess (σ),   d h rd ess (η): 
 

  
   

 
 (6) 

 

  
   

 
 (7) 

 

      (8) 
 

Equation 9 was applied to calculate the fractional 

number of transported electrons (  ), [10]: 
 

   
        

 (        )
 (9) 

 

The e ectro eg tivity v  ue for iro  (χFe) was equal 

to 7 eV, where s the h rd ess of iro  ηFe was equal to 0 

eV as in equation 10: 
 

  
      

 (    )
 (10) 

 

3. Results and Discussion 

3.1. Inhibitor concentration and exposure time 

effects 

At 303 K, I ran exposures of 1, 5, 10, 24, and 48 hours. 

4-aminoantipyrine derivatives were exposed to 

hydrochloric acid environments at different concen-

trations to assess their effectiveness as green corrosion 

inhibitors. Figure 2 presents the results of the exposure 

procedure. Figure 2 shows that the inhibition efficiency 

improves with immersion time (up to 24 h) at the same 

concentration. The corrosion rate slows with increasing 

immersion time above 24 hours. The shape of the 

protective layer begins to decrease due to prolonged 

contact with the hydrochloric acid solution, the longer 

the exposure time is greater than 24 hours. The increase 

in metallic substrate mass, which lowers as more 

corrosive ions attack the metallic substrate, shows that 

the rate of corrosion increases as more hydrogen protons 

are generated. The amino group in the heterocyclic ring 

allows the 4-aminoantipyrine derivative to react with 

iron and other metal cations. The iron derivative 4-

aminoantipyrine is created when the amino group 

combines with the Fe
3+

 ion. By sticking to the metal 

surface, the 4-aminoantipyrine derivative will stop 

further corrosion. 
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Figure 2: Exposure durations and inhibitor concentration against corrosion rate and inhibition efficiency at Temperature 

303 K. 

 

3.2. Temperature effects 

Figure 3 displays the outcomes of the mass loss 

techniques computations together with inhibition 

efficiency values. Figure 3's study reveals how 

temperature affects inhibition effectiveness. As the HCl 

solution temperature rises, the inhibition's effectiveness 

decreases. The number of dissolving increases with 

temperature. Removing the inhibitor particles from the 

metal surface causes corrosion when the temperature 

rises. This event increases the surface area of mild steel 

in interface with the acidic environment and, in turn, 

increases the corrosion rate. In the presence of HCl, 

mild steel surface corrosion is followed by hydrogen 

gas generation. Because the complex molecule in the 

inhibitor solution adhering to the surface of mild steel 

to produce a protective barrier that can block corrosion 

attacks, the addition of inhibitor concentration can 

increase efficiency. The mild steel surface will adsorb 

the 4-aminoantipyrine derivative to a greater extent at 

higher concentrations, boosting the inhibitor's ability to 

prevent corrosion. 

3.3. Adsorption isotherms 

The degree of interaction between molecules of 

different inhibitors and the metal surface is explained 

by adsorption isotherms since the formation of 

protective films on metal surfaces resulted from 

molecules that have been adsorbed during organic 

corrosion inhibitors. It was determined that the 

inhibitory mechanism is adsorption using isotherm 

equations. Additionally, applying empirical equations 

like exponential, hyperbolic, logarithmic, and power to 

the known processes of the adsorption process is 

challenging to get the closest equation that connects the 

concentration of inhibitors to the adsorbed 

concentration at saturation. In addition to being 

straightforward, the Frumkin, Langmuir, and Temkin 

isotherms make it simple to use their parameters to 

characterize the corrosion inhibition system. [22]. 

Isotherm models are typically represented using 

equation 11 [23]. 
 

 (   )    (   )     (11) 
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Figure 3: Temperature and inhibitor concentrations against inhibition efficiency for exposure duration 5h. 

 

Adsorption of particles onto the metallic surface 

always occurs in conjunction with the inhibitory 

mechanism [23]. Equation 3 was used to determine the 

percentage of the surface covered at any given time. 

The following isotherms were looked into for a proper 

understanding of the mechanism involved. 

 

3.3.1. Langmuir model 

The Langmuir isotherm is described by equation 12. 

Kads is the adsorption-desor tio  co st  t,   d θ is the 

surface coverage 
 

 

 
 

 

    
   (12) 

 

3.3.2. Frumkin model  

The linear version of the Frumkin isotherm is 

represented by equation 13. 
 

 og
θ

1-θ
=2.3 3 og  2 θ (13)  

 

3.3.3. Tempkin model  

Equation 14 relates the concentration (C) of inhibition 

to the   ou t of surf ce cover ge (θ).  o st  t K   d 

  r  eter ( ) for the Te   i  isother   t v rious 

temperatures and times were determined from Eq. 14 

after linearization using the logarithmic transformation 

14. 
 

   
 

 
         (14) 

 

The conclusion drawn from the different isotherms 

was sufficient to describe the 4-aminoantipyrin 

derivative molecules' adsorption process and inhibitory 

ability at the interface between the corrosive environ-

ment and mild steel. The following isotherm plots' 

calculations provide significant findings: Due to 

significant R2 values and a slope that was near 1, 

Freundlich, Langmuir, and Temkin measurements at 

various temperatures showed that the process of 4-

aminoantipyrin derivative adsorption on mild steel 

surfaces followed the Langmuir isotherm at all 

temperatures examined. According to the Langmuir 

equation, this suggests that the 4-aminoantipyrin 

derivative molecules are evenly distributed in 

monolayers on the surface of mild steel [25].  

Figure 4's Langmuir isotherm plot, which depicts 

the      value as a straight line between     (   ) 

35

45

55

65

75

85

95

105

300 310 320 330

IE
  

(%
) 

Temp. (K) 

IE (100 ppm) IE (200 ppm)

IE (300 ppm) IE (400 ppm)

IE (500 ppm) IE (1000 ppm)



 K. Mohsen Raheef et al.  

 

260 Prog. Color Colorants Coat. 16 (2023), 255-269

and     , was used to make this determination. The 

greater the adsorption and the more effective the 

inhibition, the higher the Kads value, which measures 

how well an inhibitor molecule sticks to a metallic 

substrate [26]. The inhibitor that was tested had the 

highest Kads value, suggesting that mild steel surfaces 

would be the best for adsorption. Equation 15 shows a 

relationship between the      values and the common 

free energy of adsorption (     
  ) determined by the 

relationship [27]: 
 

     
        (        ) (15) 

 

When      
   becomes less than 20         , 

physical adsorption occurs between charges on 

inhibitor molecules and the mild steel surface. When 

     
   is greater than 40         , chemisorption 

occurs when unpaired electrons from the inhibitor 

molecules' heteroatoms transfer to the Fe-orbital on the 

metal surface to form a stable complex [28]. The      
   

was 37.85          This investigation demonstrates a 

broad range of adsorption (involving both 

physisorption and chemisorption). Chemisorbed 

molecules are anticipated to provide more effective 

shielding because they reduce the metal's inherent 

reactivity at the spots where they are linked. Thus, it is 

difficult to discriminate between chemisorption and 

physisorption using just the      
   value. In addition, 

inhibitors' physical adsorption on the metal surface 

takes place before their chemical adsorption [29]. 

 

3.4. DFT calculations 

Quantum chemical simulations were carried out to 

examine the structural factors that affect the inhibition 

efficacy of inhibitors. The inhibitor's geometric and 

electrical structure was computed by maximizing its 

bond length. Figure 5 shows the optimal molecular 

structure with the lowest energy discovered using DFT 

computations. 

  

 
Figure 4: Langmuir isotherm models in treated solution at various temperature. 

 

 

Figure 5: The neutral inhibitor at the optimal molecular structure, HOMO and LUMO, as determined by DFT/B3LYP/6-

31G(d). 
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The following computations are used to determine 

quantum chemical variables: the highest occupied 

molecular orbital energy (EHOMO), the lowest-

occupied molecular orbital energy (ELUMO), energy 

g   (Δ ), di o e  o e t (μ), e ectro eg tivity (χ), 

electron affi ity ( ), g o    h rd ess (η), soft ess (σ), 

ionization potential (I), the total energy (TE) and the 

fraction of electrons transferred from the inhibitor to 

 i d stee  surf ce (ΔN). These   r  eters  re 

determined and presented in Table 1.  

High values of EHOMO are likely to suggest a 

propensity of the molecule to donate electrons to suitable 

acceptor molecules with low energy and vacant 

molecular orbitals. The energy of HOMO is frequently 

related to the ability of a molecule to give electrons. As a 

result, the energy of the LUMO signal denotes the 

molecule's capacity to receive electrons [12, 13]. 

Therefore, the likelihood that the molecule will receive 

electrons increases with decreasing ELUMO values. 

With rising HOMO and falling LUMO energy values, 

the inhibitor's ability to attach to the metal surface 

increases. According to the calculations, the tested 

inhibitor had the lowest LUMO level or -1.113 eV, and 

the highest HOMO level, or -5.599 eV, which explained 

why increased HOMO and decreased LUMO energies 

are responsible for the highest inhibitory efficacy 

evaluated. The obtained results perfectly agree with the 

DFT simulation, which indicates that the evaluated 

inhibitor has significant inhibition potency. According to 

the study 4, the density for the tested inhibitor, HOMO, 

is primarily dispersed throughout the heterocyclic ring of 

4-aminoantipyrine. The 4-aminoantipyrine's benzene 

ring is where the LUMO density is primarily 

concentrated. 

The schematic diagram of frontier molecular orbitals 

for the tested inhibitor to its estimated energy gap, E, is 

shown in Figure 6. Corrosion inhibition is typically 

understood as the result of inhibitor molecules adhering 

to the metal surface. Two adsorption modes are 

conceivable. The interaction of electrically charged 

metal surfaces and charged species in most solutions is 

necessary for physical adsorption. The chemisorption 

mode implies charge sharing from the inhibitor molecule 

to the open orbitals of the metal with low energy. The 

effectiveness of the tested inhibitors and adsorption 

parameters as a function of temperature revealed that the 

physisorption phenomena is more preferred [15, 16]. 

Therefore, in the study, the tested inhibitor effectively 

prevented mild steel from corroding in 1 M HCl. The 

evaluated inhibitor is regarded as a noteworthy effective 

inhibitor. According to the data, the tested inhibitor had 

  gre ter ∆ gap. This parameter measures the stability of 

the generated complex on the metal surface. The 

stability of the produced complex is higher the lower the 

v  ue of ∆ gap. The tested i hi itor's ∆ gap value is  

-4.486eV. The re  tio shi   etwee  ∆ gap and inhibition 

effectiveness is frequently highlighted in the literature as 

well. According to our theoretical findings, there is no 

co  ectio   etwee  i hi itory effective ess   d ∆ gap. 

Also estimated was the number of electrons 

transported (  ). The values of (  ) revealed that 

Lukovits' study [17] agreed with the inhibitory 

efficiency of electron donation. The capacity of this 

inhibitor to give electrons to the metal surface is great, 

and if N 3.6, the inhibition efficiency rises by 

increasing the ability to donate electrons to the metal 

surface. The absolute value of    may not reflect 

reality, but it does represent tendencies within a 

collection of molecules. The number of electrons that 

leave the donor and enter the acceptor molecule is not 

perfectly represented by the    value. 

 

Table 1: The 4-aminoantipyrine Schiff base theoretical 

parameters. 

Quantum Chemical Parameters Values 

      (  ) -5.5999 

      (  ) -1.113 

      -4.486 

  (     ) 4.9834 

χ 3.356 

I 5.599 

A 1.113 

η 2.243 

Ʃ 0.4458 

∆N 0.8123 
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Figure 6: Frontier molecular orbital correlation diagram for the evaluated inhibitor. 
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Figure 7: The relationship between the inhibitory performances and the dipole moments. 

 

 

On the other hand, the molecule's dipole moment is 

the most frequently used parameter to explain polarity 

[18]. A covalently bonded bond's dipole moment 

serves as a measurement for its polarity. Its formula is 

the sum of the charges on the atoms and the separation 

of the two bound atoms. However, the total dipole 

moment only captures the overall polarity of a 

molecule. The vector sum of the individual bond dipole 

moments can be used to approximate the overall 

molecular dipole moment for a whole molecule. 

Theoretical research has demonstrated a strong 

correlation between the dipole moment and the 

effectiveness of the inhibition (Figure 7). Indeed, as the 

dipole moment increases, the inhibition efficiency 

increase [19-21]. 
 

3.5. Inhibition mechanism 

Organic molecules adsorb on the surface of steel to 

prevent corrosion. Nitrogen, oxygen, and the fused 

benzene ring are present in the 4-aminoantipyrine Schiff 

base molecules. It has been found that chemisorption 

and physisorption processes account for the majority of 

inhibitor adsorption on metallic substrate surfaces. 

Through donor–acceptor interactions with the empty Fe-

orbitals, 4-aminoantipyrine Schiff base molecules are 

adsorbed onto the mild steel surface. The inhibitor's 
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nitrogen and oxygen atoms can transfer one pair of 

electrons to the unoccupied d-orbitals of the metal, 

forming a coordinating contact. In addition, the metal 

atom can make the same type of bond with the electrons 

of the aromatic rings. As shown in Figure 8, the metallic 

substrate/corrosive solution interface may have a 

potential blockage of the adsorption inhibitor molecules' 

process.  Additionally, the d-orbitals of the iron atoms 

receive the free electrons from the nitrogen and oxygen 

atoms. 

 

3.6. Comparison study 

Table 2 demonstrates that the tested inhibitor N- 

(4-amino-1,5-dimethyl-2-phenyl-1H-pyrazole-3 (2H)-

ylidene) thiazol-2-amine was a one-shot synthesis, has 

a substantial inhibiting efficiency when matched to 

several other produced inhibitors. The corrosion 

inhibitors in Table 2 were much more expensive to 

synthesize than the studied inhibitor because their 

protective effectiveness was proportionately lower or 

comparable, requiring numerous stages and expensive 

solvents. 

 

 

Figure 8: The proposed protected inhibited mechanism 

for the metallic substrate by  Physisorption and 
Chemisorption methods. 

 

Table 2: Compares the investigational inhibitor to verified steel inhibitors in hydrochloric acid solution. 

Ref. Verified steel inhibitors Alloy Nature of adsorption 
Corrosion 

inhibition 

- 

 

Mild 

steel 

Physisorption & 

chemisorption 
96.1 % 

[30] 

 

Mild 

steel 

Physisorption and 

chemisorption 
91 % 

[31] 

 

Mild 

steel 

Physisorption and 

chemisorption 
98 % 

[31] 

 

Mild 

steel 

Physisorption and 

chemisorption 
94 % 

[32] 

 

Mild 

steel 

Physisorption and 

chemisorption 
96 % 

 

 

 

https://byjus.com/jee/physisorption-and-chemisorption/
https://byjus.com/jee/physisorption-and-chemisorption/
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Table 2: Continue. 

Ref. Verified steel inhibitors Alloy Nature of adsorption 
Corrosion 

inhibition 

[33] 

 

Mild 

steel 

Physisorption and 

chemisorption 

 

93% 

[34] 

 

Mild 

steel 

Physisorption and 

chemisorption 
97% 

[35] 

 

Mild 

steel 

Physisorption and 

chemisorption 
92% 

[36] 

 

C. steel 

Physisorption and 

chemisorption 

 

91% 

[37] 

 

Mild 

steel 

Physisorption and 

chemisorption 

 

95% 

[38] 

 

Mild 

steel 

Physisorption and 

chemisorption 

 

96% 

[39] 

 

Mild 

steel 

Physisorption and 

chemisorption 

 

95% 

[40] 

 

Mild 

steel 

Physisorption and 

chemisorption 

 

94% 

[41] 

 

Mild 

steel 

Physisorption and 

chemisorption 
91% 

[42] 

 

Mild 

steel 

Physisorption and 

chemisorption 
83% 

[43] 

 

Mild 

steel 

Physisorption and 

chemisorption 
96% 
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Table 2: Continue. 

Ref. Verified steel inhibitors Alloy Nature of adsorption 
Corrosion 

inhibition 

[44] 

 

Mild 

steel 

Physisorption and 

chemisorption 
97 % 

[45] 

 

Mild 

steel 

Physisorption and 

chemisorption 
91 % 

[46] 

 

Mild 

steel 

Physisorption and 

chemisorption 
96 % 

[47] 

 

Mild 

steel 

Physisorption and 

chemisorption 
96 % 

[48] 

 

C. steel 
Physisorption and 

chemisorption 
95 % 

[49] 

 

Mild 

steel 

Physisorption and 

chemisorption 
95 % 

[50] 

 

C. steel 
Physisorption and 

chemisorption 
93 % 

[51] 

 

Mild 

steel 

Physisorption and 

chemisorption 
95 % 

[52] 

 

Mild 

steel 

Physisorption and 

chemisorption 
83 % 

[53] 

 

Mild 

steel 

Physisorption and 

chemisorption 
95 % 

[54] 

 

Mild 

steel 

Physisorption and 

chemisorption 
94 % 

[55] 

 

Mild 

steel 

Physisorption and 

chemisorption 
79 % 
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Table 2: Continue. 

Ref. Verified steel inhibitors Alloy Nature of adsorption 
Corrosion 

inhibition 

[56] 

 

Mild 

steel 

Physisorption and 

chemisorption 
93 % 

[57] 

 

Mild 

steel 

Physisorption and 

chemisorption 
95 % 

[58] 

 

Mild 

steel 

Physisorption and 

chemisorption 
94 % 

[59] 

 

Mild 

steel 

Physisorption and 

chemisorption 
93 % 

[59] 

 

Mild 

steel 

Physisorption and 

chemisorption 
94 % 

 

 

4. Conclusions 

The current study aimed to assess the 4-aminoantipyrine 

Schiff base's effectiveness in inhibiting the corrosion of 

mild steel in hydrochloric acid solutions. Furthermore, to 

determine the effectiveness of the inhibition, the 

adsorption characteristics of the mild steel were 

investigated using weight loss methods. This event led to 

the classification of 4-aminoantipyrine Schiff base as a 

potent inhibitor with a promising inhibition efficiency of 

96.1 %. The 4-aminoantipyrine Schiff base's chemical 

composition provided mild steel protection through 

physisorption and chemisorption. These findings were in 

agreement with the DFT used in this investigation. 
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