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ABSTRACT 

The inhibition of corrosion of mild steel in 1 M H2SO4 solution in the presence of N-(2- Hydroxyethyl) 

ethylenediaminetriacetic (HEDTA), and the effect of the addition of potassium iodide to the inhibitor (HEDTA + 0.005 M 

KI mixtures) was studied using the weight loss method. Weight loss data reveal that the inhibition efficiency increased with 

an increase in the concentration of HEDTA. At 30 °C, the inhibition efficiency for HEDTA increases in the order: 0.001 M 

HEDTA (20.40%) < 0.0015 M HEDTA (26.53%) < 0.0020 M HEDTA (30.61%) < 0.005 M HEDTA (42.85%) while HEDTA 

+ 0.005 M KI mixtures followed the order: 0.0010 M HEDTA + 0.005 M KI (97.96%) < 0.0015 M HEDTA + 0.005 M KI 

(93.88%) < 0.0020 M HEDTA + 0.005 M KI (91.84%) < 0.005 M HEDTA + 0.005 M KI (87.86%). The inhibition 

efficiencies in the presence of HEDTA + 0.005 M KI mixtures are higher than the corresponding HEDTA, signifying a 

synergistic effect between HEDTA (inhibitor) and the iodide ions. The inhibition efficiencies decrease with increase in 

temperature. Activation energy increased from 44.65 kJ/mol (blank) to 98.42 kJ/mol (HEDTA + KI) confirming 

physisorption. The thermodynamic parameters suggest spontaneous adsorption involving both physisorption and 

chemisorption mechanisms. The probable adsorption centres on HEDTA have been highlighted using the Mulliken atomic 

charges and Fukui electrophilic and Fukui nucleophilic indices. The adsorption of both HEDTA and HEDTA + 0.005 M KI 

mixtures onto mild steel surface obeyed the Langmuir adsorption isotherm.  
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INTRODUCTION 

Mild steel is widely used in the construction of many 

industrial and domestic appliances (Yadav et al., 2013). The 

deterioration of the properties of mild steel when exposed to 

aggressive environments negatively affects the performance 

of such appliances. Synthesised organic compounds 

containing heteroatoms such as nitrogen (N), oxygen (O), 

sulphur (S) and/or phosphorus (P) have been used as 

corrosion inhibitors for mild steel in acidic medium (Ita et 

al., 2007; Abakedi et al., 2020; Dube-Johnstone et al., 2023; 

Mustafa et al., 2022; Mahdi et al., 2022; Ita and Abakedi, 

2006). 

 

Further research has revealed that the addition of halide ions 

to some synthesised organic compounds enhances their 

inhibition efficiencies. Some organic inhibitor –iodide 

mixtures reported to enhance the inhibition efficiency of 

mild steel in acidic medium include urea – iodide mixture 

(Uzah et al., 2023), 1,2,3 – triazolyl nucleosides – iodide 

mixture (Lgaz et al., 2021), benzisothiozole – 3 – piperazine 

hydrochloride – iodide mixture (Pavithra et al., 2010), 1,4,6 

– trimethyl – 2- oxo-1,2 – dihydropyridine – 3 – carbonitrile 

– iodide mixture (Mourya et al., 2016) and methionine – 

iodide mixture (Oguzie et al., 2007). The need for the 

formulation of efficient corrosion inhibitors for mild steel in 

acidic medium cannot be over – emphasized. The aim of this 

work is to inhibit the corrosion of mild steel in sulphuric acid 

medium. 
 

MATERIALS AND METHODS 

Test Materials 

Mild steel composition (wt%): C (0.12), Mn (0.85), P (0.05), 

S (0.06), Si (0.09) and Fe (98.83). It was mechanically press 

– cut into 4 cm x 5 cm coupons with a small hole near the 

upper edge for inserting of glass hooks. The total surface 

area of each coupon was 40 cm2. The coupons were first 

polished to mirror finish by braiding with different grades of 

silicon carbide papers before degreasing in ethanol, dipped 

into acetone and air – dried. The cleaned coupons were 

stored in a dry, airtight desiccator prior to use for corrosion 

studies. 

 

Preparation of N-(2- Hydroxyethyl) 

ethylenediaminetriacetic acid (HEDTA) solutions 

The inhibitor used for this work, N-(2- 

Hydroxyethyl)ethylenediaminetriacetic acid (HEDTA) (Fig. 

1), was obtained from Aldrich Chemical Company, USA. 

HEDTA concentrations (0.0010 M, 0.0015 M, 0.002 M and 

0.0050 M) in 1 M H2SO4 were used for the weight loss 

method at 30 °C, 40 °C, 50 °C and 60 °C, respectively. Other 

reagents used were 0.005 M KI solution and HEDTA + KI 

mixtures (0.0010M HEDTA + 0.005 M KI, 0.0015M 

HEDTA + 0.005 M KI, 0.0020 M HEDTA + 0.005 M KI and 

0.0050 M HEDTA + 0.005 M KI) in 1 M H2SO4. 

 

Weight loss method 

Mild steel coupons were suspended by glass hooks and 

completely immersed in 1 M H2SO4 solution (blank) and in 

different concentrations of HEDTA (0.0010 M, 0.0015 M, 

0.002 M and 0.0050 M) in separate 100 ml beakers 

maintained at 30 °C, 40 °C, 50 °C and 60 °C, respectively, 

in a thermostatic water bath. Each beaker had one coupon. 

The coupons were retrieved from the corrodent after three 
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(3) hours, cleaned by scrubbing with bristle brush under 

running water. The coupons were then dipped into acetone 

and air – dried prior to reweighing. 

 

Further weight loss measurements involved the use of 0.005 

M KI, and HEDTA + KI mixtures (0.0010M HEDTA + 0.005 

M KI, 0.0015M HEDTA + 0.005 M KI, 0.0020 M HEDTA 

+ 0.005 M KI and 0.0050 M HEDTA + 0.005 M KI, 

respectively). Similarly, one mild steel coupon per beaker 

was suspended by a glass hook and completely immersed in 

100 ml of 1 M H2SO4 solution containing different 

concentrations of the additives. Each coupon was retrieved 

from the corrodent after three (3) hours, washed and 

reweighed to get the weight loss.  

 

 
(a)  

 

 

 

 

 

 

 

 

 

 

(b) Red = Oxygen, Blue = Nitrogen, Grey = Carbon, White 

= Hydrogen 

 

Fig. 1. N-(2- Hydroxyethyl)ethylenediaminetriacetic acid 

(HEDTA) (a) molecular structure (b) optimised structure 

 

The corrosion rate, CR (mg cm-2 hr-1), of mild steel was 

obtained using the equation (Abakedi et al., 2016; Obodom 

et al., 2023a): 

 

CR =
W

A.t
          (1) 

 

where W is the weight loss of mild steel coupon (mg), A is 

the surface area (cm2) while t is the immersion time (hours). 

The inhibition efficiency IwL(%) was evaluated using the 

equation (Obodom et al., 2023b): 

 

IWL(%) = (
CR0−CR1

CR0
)  x 100       (2) 

 

where CR1 and CR0 are corrosion rates of mild steel coupons 

in 1 M H2SO4 solution with and without inhibitors, 

respectively. 

 

Calculation of Mulliken atomic charges and Fukui 

indices 

The geometry optimization of HEDTA was performed using 

Dmol3 module of Materials Studio 2017 developed by 

Dassault Systems BIOVIA. The optimization was done 

using DFT/B3LYP in aqueous phase. The solvent effect was 

introduced via the COSMO model. The double numeric 

basis set with polarization function (DNP) was set to 4.4, to 

ensure a high accuracy. The parameters set as convergence 

criteria for the molecule were as follows: energy 1 x 10-5 Ha, 

force 2 x 10-3 Ha/Å and displacement 5 x 10-3 Å. Using the 

optimized geometry of HEDTA, Fukui electrophilic and 

Fukui nucleophilic functions were evaluated by Mulliken 

population analysis and Mulliken atomic charge distribution. 

Based on the results of Mulliken atomic charges and Fukui 

functions, HEDTA was screened for possible adsorption 

sites.  

 

RESULTS AND DISCUSSION 

Effect of N-(2- Hydroxyethyl)ethylenediaminetriacetic 

acid (HEDTA) concentration and iodide ions on 

inhibition efficiency 

The effect of N-(2-Hydroxyethyl)ethylenediaminetriacetic 

acid (HEDTA) concentration on the inhibition efficiency of 

mild steel corrosion in 1 M H2SO4 solution by weight loss 

method is shown in Fig. 2(a and b). Fig. 2(a) reveals that at 

a constant temperature, the inhibition efficiency increases 

with increase in the inhibitor (HEDTA) concentration. A 

similar trend is observed in Fig. 2(b) which illustrates the 

effect of HEDTA + KI mixtures on mild steel corrosion in 1 

M H2SO4 by weight loss method. An increase in inhibition 

efficiency with increase in inhibitor concentration is 

indicative of a strong interaction between the mild steel 

surface and the inhibitor (Ita et al., 2013). The inhibition 

efficiencies in the presence of HEDTA, HEDTA + 0.005M 

KI mixtures and 0.005M KI are presented in Table 1. The 

inhibition efficiencies in the presence of HEDTA + KI 

mixtures are higher than those of HEDTA alone. For 

example, at 30 °C, the inhibition efficiency in the presence 

of HEDTA + 0.005 M KI followed the order: 0.0010 M 

HEDTA  + 0.005 M KI (97.96%) > 0.0015 M HEDTA+ 

0.005 M KI (93.88%) > 0.0020 M HEDTA+ 0.005 M KI 

(91.84%) > 0.0050 M HEDTA+ 0.005 M KI (87.76%) while 

the inhibition efficiency of HEDTA  alone increased in the 

order:  0.001 M HEDTA (20.40%) < 0.0015 M HEDTA 

(26.53%) < 0.0020 M HEDTA (30.61%) < 0.005 M HEDTA 

(42.85%). This indicates an enhancement of the inhibition 

efficiency of HEDTA by the iodide ions. This assertion 

collaborates the view of Oguzie et al. (2007) that a 

synergistic effect between methionine and KI resulted in an 

increase in the inhibition efficiency of methionine + KI 

mixture in the order: Met + 5 mM KI (97.7%) > Met + 1 mM 

KI (85.5%) > 5 mM Met (53.0%). Additionally, the 

enhancement of the inhibition efficiency in the presence of 

the iodide ions could probably be attributed to charge 

stabilization which ensures increased adsorption of the 

inhibitor on mild steel surface. 

  

https://dx.doi.org/10.4314/wojast.v16i2.150


Open Access article published under the terms of a  
Creative Commons license (CC BY). 

http://wojast.org 

Abakedi et al:  Synergistic Corrosion Inhibition of Hedta  
and Iodide Ions on Mild Steel in Acidic Medium 

 https://dx.doi.org/10.4314/wojast.v16i2.150  

 

World Journal of Applied Science and Technology, Vol. 16 No. (2) (2024) 150 - 156    152 

 

 
 

Fig. 2: Variation of inhibition efficiency of mild steel corrosion in 1 M H2SO4 solution containing (a) HEDTA 

and (b) HEDTA + 0.005M KI mixture at 30 °C – 60 °C 

 

Table 1: Calculated values of corrosion rate and inhibition efficiency for mild steel in 1 M H2SO4 with 0.005M KI, HEDTA, 

HEDTA + 0.005M KI mixtures and blank at 30 °C – 60 °C 
Inhibitor concentration Corrosion rate (mg cm-2 hr-1)                    Inhibition efficiency (%)    

 30 °C 40 °C 50 °C 60 °C 30 °C 40 °C 50 °C 60 °C 

1 M H2SO4 (Blank) 4.083 8.500 13.583 20.917 - - - - 

0.005 M KI 0.750 1.833 3.000 4.750 81.63 78.43 77.91 77.29 

0.0010 M HEDTA 3.250 7.000 11.500 18.750 20.40 17.64 15.33 10.35 

0.0015 M HEDTA 3.000 6.500 10.833 17.667 26.53 23.52 20.24 15.53 

0.0020 M HEDTA 2.833 6.167 10.500 17.083 30.61 27.45 22.69 18.32 

0.0050 M HEDTA 2.333 5.500 9.4166 15.500 42.85 35.29 30.67 25.89 

0.0010 M HEDTA + 0.005 M KI 0.500 1.667 2.833 4.417 87.76 80.39 79.14 78.88 

0.0015 M HEDTA + 0.005 M KI 0.333 1.500 2.500 3.917 91.84 82.35 81.59 81.27 

0.0020 M HEDTA + 0.005 M KI 0.250 1.250 2.417 3.750 93.88 85.29 82.21 82.07 

0.0050 M HEDTA + 0.005 M KI 0.083 1.083 2.167 3.417 97.96 87.25 84.05 83.67 

 

Effect of temperature on inhibition efficiency 

The effect of temperature on the corrosion of mild steel in 1 

M H2SO4 solution in the absence and presence of various 

concentrations of HEDTA, 0.005M KI and HEDTA + 0.005 

M KI mixtures, respectively, at 30 °C – 60 °C are presented 

in Table 1. It is observed that the inhibition efficiencies 

decreased with a rise in temperature at all concentrations of 

HEDTA and HEDTA + KI mixtures, suggesting thermal 

desorption. Additionally, the compounds exhibit better 

corrosion inhibition effect on mild steel at lower 

temperatures than at higher temperatures.  

The activation energies (Ea) of the corrosion process in the 

absence and presence of the additives were evaluated using 

the Arrhenius equation (Abakedi and Moses, 2016): 

log CR =
−Ea

2.303 RT
+ log A                                                   (3) 

where CR is the corrosion rate, Ea is the activation energy, T 

is the absolute temperature, R is the universal gas constant 

and A is the Arrhenius pre-exponential factor.   

Linear plots of log CR vs. 1/T, with gradients of -Ea/2.303R 

and intercepts of log A, for mild steel corrosion in 1 M 

H2SO4 solution in the absence and presence of HEDTA, KI 

and HEDTA + KI mixtures are obtained, as shown in Fig. 3.  

The calculated activation energies (Ea) from the gradients of 

the plots are presented in Table 2.  The Ea values in the 

presence of HEDTA, KI and HEDTA + KI mixtures are 

higher than that of the blank. A higher Ea value in the 

presence of inhibitor relative to the blank indicates a slowing 

down of the rate of metal dissolution process by increasing 
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the energy barrier of the system (Abakedi et al., 2024).  

Additionally, a higher Ea in the presence of inhibitor 

compared to the blank signifies a physisorption process 

(Umoren et al., 2008; Ashmawy et al.,2023). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3: Arrhenius plot for mild steel corrosion in 1 M H2SO4 

solution in the absence and presence of (a) HEDTA and (b) 

KI and HEDTA + KI mixtures, respectively 

 

Table 2: Calculated values of thermodynamic parameters for 

mild steel corrosion in 1 M H2SO4 solution in the absence 

and presence of HEDTA, KI, and HEDTA + KI mixtures 

 

 

Inhibitor 

concentration 

Ea (kJ mol-

1) 

∆H°ads 

(kJ mol-

1) 

∆S°ads (J 

K-1 mol-

1) 

1 M H2SO4 (Blank) 44.65 42.03 -93.97 

0.005 M KI 50.14 47.52 -89.60 

0.0010 M HEDTA 47.85 45.30 -85.11 

0.0015 M HEDTA 48.47 50.68 -68.34 

0.0020 M HEDTA 49.24 46.76 -81.44 

0.0050 M HEDTA 51.71 49.08 -75.20 

0.0010 M HEDTA + 

0.005 M KI 

58.75 56.15 -63.76 

0.0015 M HEDTA + 

0.005 M KI 

65.71 63.10 -43.42 

0.0020 M HEDTA + 

0.005 M KI 

73.04 70.42 -21.49 

0.0050 M HEDTA + 

0.005 M KI 

98.42 95.80  55.45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The values of enthalpy of activation (ΔH°ads) and entropy of 

activation (ΔS°ads) were obtained from the alternative 

Transition State equation (Akpan et al., 2018): 

 

log (
CR

T
) = [log (

R

Nh
) +

∆Sads
°

R
] −

∆Hads
°

2.303RT
   (4) 

 

where CR is the corrosion rate, T is the absolute 

vtemperature, R is the universal gas constant, N is the 

Avogadro number and h is the Planck’s constant. 

Plots of log (CR/T) vs. 1/T (Fig. 4) were made. Straight lines 

were obtained with gradients of (−∆Hads
° /2.303R) and 

intercepts of ([log (R ⁄ Nh) + (∆𝑆𝑎𝑑𝑠 ⁄ R]) from which 

values of ∆Hads
°  and ∆Sads

° , respectively, were calculated and 

presented in Table 3  
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Fig. 4: Transition state plot for mild steel corrosion in 1 M 

H2SO4 in the absence and presence of (a) HEDTA and (b) KI 

and HEDTA + KI mixtures, respectively 

 

The values of ∆Hads
°  both in the absence and presence of the 

additives (HEDTA, KI and HEDTA + KI mixtures) are 

positive. The positive values of ∆Hads
° is an indication of the 

endothermic nature of the corrosion inhibition process.   

The negative values of ∆Sads
°  for the adsorption of HEDTA 

(0.001M, 0.0.0015 M, 0.0020 M and 0.005 M), 0.005 M KI, 

0.001 M HEDTA + 0.005 M KI, 0.0015 M HEDTA + 0.005 

M KI, 0.0020 M HEDTA + 0.005 M KI as well as that of the 

blank on mild steel signify a decrease in the degree of 

disorderliness in the presence of these additives. Conversely, 

the positive value of ∆Sads
°  for the adsorption of 0.0050 M 

HEDTA + 0.005 M KI on mild steel surface reveals an 

increase in the degree of disorderliness of the system. 

 

Prediction of adsorption sites 

In order to determine the probable reactive sites on HEDTA 

that are susceptible to electrophilic and nucleophilic attacks, 

respectively, Fukui electrophilic (fk
-) and Fukui nucleophilic 

(fk
+) functions were calculated and the results are presented 

in Table 3, using the same molecular numbering on Fig. 1(b). 

Table 3 reveals that the highest value for fk
- occurs at N(3) 

while that for fk
+ occurs at O(23), suggesting that the most 

likely site for electrophilic attack is N(3) while O(23) is the 

most likely site for nucleophilic attack. The fk
- and fk

+ could 

likely influence the adsorption of the inhibitor onto mild 

steel surface. 

Mulliken atomic charges could also be used to predict the 

probable adsorption sites on the inhibitor.  The distribution 

of Mulliken atomic charges on HEDTA is presented in Table 

3. The highest negative charge is on O(11) while the highest 

positive charge in HEDTA is on C(25). In the acidic 

environment of the corrosion process, where the surface Fe 

atoms ionize to Fe2+, there is a high likelihood of an 

electrostatic interaction between Fe2+ and O(11). Similarly, 

C(25) can easily interact with negatively charged ions in 

solution, such as Cl- , OH- or SO4
2-.   

 

Table 3: Mulliken atomic charges, Fukui electrophilic and 

Fukui nucleophilic indices for HEDTA at geometry 

optimization 
 

HEDTA 

Atom 

 

Mulliken 

atomic 

charges 

Fukui 

electrophilic 

(fk
-) 

Fukui 

nucleophilic 

(fk+) 

C(1) -0.024 -0.024 -0.011 

C(2) -0.020 -0.032 -0.010 

N(3) -0.374 0.162 -0.006 

C(4) -0.039 -0.029 -0.004 

H(5) 0.073 0.070 0.029 

H(6) 0.068 0.104 0.016 

H(7) 0.102 0.053 0.011 

H(8) 0.061 0.101 0.009 

H(9) 0.093 0.049 0.006 

C(10) 0.165 -0.006 -0.002 

O(11) -0.609 0.020 0.003 

H12) 0.293 0.009 0.002 

C(13) -0.097 -0.020 -0.004 

C(14) 0.592 0.005 0.046 

O(15) -0.520 0.031 0.042 

O(16) -0.454 0.007 0.018 

H(17) 0.309 0.014 0.011 

N(18) -0.372 0.076 -0.016 

C(19) -0.093 -0.015 -0.006 

C(20) 0.602 0.006 0.250 

O(21) -0.462 0.007 0.090 

H(22) 0.306 0.009 0.047 

O(23) -0.528 0.020 0.184 

C(24) -0.104 -0.012 -0.012 

C(25) 0.615 0.008 0.030 

O(26) -0.497 0.008 0.022 

O(27) -0.472 0.008 0.013 

H(28) 0.308 0.007 0.009 

H(29) 0.101 0.038 0.018 

H(30) 0.084 0.028 0.004 

H(31) 0.086 0.022 0.002 

H(32) 0.164 0.030 0.015 

H(33) 0.085 0.093 0.016 

H(34) 0.128 0.021 0.050 

H(35) 0.088 0.053 0.077 

H(36) 0.147 0.025 0.019 

H(37) 0.100 0.052 0.032 
 

Adsorption studies 

The adsorption of HEDTA and HEDTA + KI mixtures, 

respectively, on mild steel surface followed the modified 

Langmuir adsorption isotherm given by the equation 

(Abakedi and Anweting, 2024): 
 

C

θ
=

n

Kads
+ nC     (5) 

where C is the inhibitor concentration, θ is the degree of 

surface coverage and Kads is the equilibrium constant of the 

adsorption process. 

Plots of C/θ vs. C (Fig. 5), which are linear with very high 

R2 values reveal that the adsorption of HEDTA and HEDTA 
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+ KI mixtures on mild steel surface obeyed the Langmuir 

adsorption isotherm.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 5: Langmuir isotherm plot for mild steel corrosion in 1 

M H2SO4 solution containing (a) HEDTA and (b) HEDTA + 

0.005M KI mixtures at 30 °C – 60 °C 

 

The parameters of the linear regression of Langmuir 

adsorption isotherm for the corrosion process in the presence 

of the additives are presented in Table 4. The values of Kads, 

obtained from the intercepts of the graph, are also presented 

in Table 4. Higher Kads values for HEDTA + KI (9.90 x 103 

M-1) vs. HEDTA alone (5.52 x 102 M-1) indicate stronger 

adsorption. This implies that HEDTA + KI mixtures 

adsorbed stronger onto mild steel surface than HEDTA 

alone.  

Table 4: Some parameters of the linear regression of 

Langmuir adsorption isotherm for mild steel corrosion in 1 

M H2SO4 solution containing HEDTA, KI and HEDTA + KI 

mixtures 

 

Temp. R2 n Kads (M-1) ΔG°ads 

(kJ/mol) 

HEDTA 

30 °C 0.9998 1.71 5.52 x 102 - 26.02 

40 °C 0.9960 2.18 6.81 x 102 - 27.43 

50 °C 0.9990 2.49 6.55 x 102 - 28.20 

60 °C 0.9799 2.56 4.05 x 102 - 27.74 

HEDTA + 0.005 M KI mixtures 

30 °C 1.0000 0.99 9.90 x 103 - 33.29 

40 °C 0.9999 1.12 1.12 x 104 - 34.71 

50 °C 0.9999 1.18 2.36 x 104 - 37.83 

60 °C 1.0000 1.18 1.31 x 104 - 37.39 

 

The standard free energy of adsorption (ΔGº
ads) was 

calculated using equation (6) (Cang et al., 2013): 

∆𝐺𝑎𝑑𝑠
° = −RT (ln 55.5Kads)  (6) 

where R is the universal gas constant, 55.5 is the molar 

concentration of water in the solution, T is the absolute 

temperature while Kads is the equilibrium constant of 

adsorption. 

The negative values of ΔG°ads presented in Table 4 indicate 

that mild steel corrosion inhibition by HEDTA and HEDTA 

+ KI mixtures occurred spontaneously. Additionally, values 

of ΔG°ads less negative than −20 kJ/mol suggest electrostatic 

interaction between the charged inhibitor and the metal 

surface indicating a physical adsorption process while values 

of ΔG°ads more negative than −40 kJ/ mol are attributed to 

charge sharing between the inhibitor and the metal surface, 

thus implying a chemisorption process (Khaled et al., 2009). 

The average ΔG°ads values for HEDTA alone (−27.35 

kJ/mol) and HEDTA + KI (− 35.81 kJ/mol) are more 

negative than −20 kJ/mol, the threshold value for 

physisorption, but less negative than −40 kJ/mol required for 

chemisorption. This indicates that the adsorption process 

was probably a combination of physisorption and 

chemisorption.  

 

CONCLUSION 

Based on the data obtained and analysis done in this work, 

conclusions can be made regarding the corrosion inhibition 

performance of N-(2-hydroxyethyl) ethylene 

diaminetriacetic acid (HEDTA) and its interaction with 

potassium iodide (KI) for mild steel in sulphuric acid 

(H2SO4) solution. HEDTA appreciably inhibits the corrosion 

of mild steel in H2SO4 solution. The inhibition efficiency 

increases with an increase in HEDTA concentration.  This 

indicates its potential as a corrosion inhibitor. Adding 

potassium iodide (KI) to HEDTA results in higher inhibition 

efficiencies than HEDTA alone, suggesting a synergistic 

effect between HEDTA and iodide ions. This enhancement 

in inhibition efficiency indicates that iodide ions play a 

crucial role in boosting the corrosion inhibition performance 

of HEDTA. Hence, HEDTA + KI mixtures are promising for 

industrial acid–cleaning applications. The calculated 

thermodynamic parameters reveal that the corrosion 

inhibition process in the presence of HEDTA and HEDTA + 

KI mixtures is endothermic. This implies that energy is 

absorbed during the inhibition process. The Fukui 

electrophilic and Fukui nucleophilic indices indicate that 

N(3) and O(23) are the likely sites for electrophilic and 

nucleophilic attacks on HEDTA, respectively.  The highest 

negative Mulliken atomic charge occurs on O(11) while the 

highest positive Mulliken atomic charge occurs on C(25).  

These indicate the probable sites for the adsorption of the 

inhibitor onto the mild steel surface.   
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