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The inhibition effect of N-(8-bromo-3H-phenoxazin-3-ylidene)-
N,N’-dimethylaminium (DPhDMA) on the corrosion behavior of 
mild steel in 1.0 M HCl solution has been studied. Weight loss 
measurements, potentiodynamic polarization, electrochemical 
impedance spectroscopy (EIS) and quantum chemical calculations 
were performed in this study. Electrochemical results revealed that 
DPhDMA is an effective mixed type inhibitor for mild steel in 1.0 
M HCl solution, and its inhibition efficiency increased with 
increasing its concentration and with the immersion time of the 
samples in the corrosive media. The adsorption of DPhDMA also 
led to a reduction in electric double layer capacitance and an 
increase in charge transfer resistance confirming its inhibitive 
effect on the corrosion behavior of the mild steel samples. The 
thermodynamic parameters governing the adsorption process 
showed that DPhDMA was adsorbed spontaneously on mild steel 
surface through a combination of physical and chemical 
mechanisms following Langmuir adsorption isotherm. Quantum 
chemical calculations were used to correlate the performance of 
DPhDMA with its electronic structural parameters. 
 

1. Introduction 

Acid pickling is a descaling process used for 
removing undesired scale, rust or other 
corrosion products from the surface of 
equipments such as boilers, heat exchangers, 
cooling towers, etc.[1–3]. Acidic solutions used 
in acid pickling processes may impart severe 
damages to the metallic substrate and cause 
excess acid consumption due to corrosion, 

which is a problem of practical significance in 
industrial environments. Among various 
techniques proposed to diminish the 
unexpected destructive effect of acid pickling 
processes, the addition of inhibitor is the most 
practical and affordable method [4–7]. 

Many studies have reported the application of 
organic inhibitors, which are usually 
heterocyclic compounds containing  
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heteroatoms such as Oxygen, Nitrogen, Sulfur, 
etc., as an effective method for protecting 
metals against acidic corrosion [8–11]. These 
compounds inhibit the corrosion of metals 
through the formation of a protective film on 
the metal surface, which acts as a barrier that 
impedes the charge transfer from the metal to 
the corrosive solution and vice versa[12–14]. 
Therefore, the inhibition efficiency of organic 
inhibitors depends highly on the number of 
active adsorption sites, adsorption mode, 
charge density at hetero atoms and geometry, 
planarity, and size of the inhibitor molecules 
[15–18]. 

It has also been observed that the presence of 
aromatic cycles, π electrons and multiple bonds 
that act as adsorption centers along with 
heteroatoms can improve the corrosion 
inhibition efficiency of such organic 
compounds [19–22]. 

This study deals with investigating the 
inhibition effect of a new synthesized inhibitor, 
N-(8-bromo-3H-phenoxazin-3-ylidene)-N, N’-
dimethylaminium (DPhDMA), on the corrosion 
behavior of mild steel in 1.0 M HCl solution. 
The study was carried out using 
electrochemical impedance spectroscopy and 
potentiodynamic polarization tests and 
computational methods to survey the inhibition 
mechanism. 
 
2. Experimental  
2. 1. Materials 
2. 1. 1. Synthesis of DPhDMA 
In a round bottom flask, N, N’-dimethylaniline 
1 (2 ml) was dissolved in diluted HCl and 
placed in an iced-salt bath. The temperature 
was fixed between 0-3 ºC. A solution of NaNO2 
(1.5 gr) in water was slowly poured into the 
mixture. In this condition, the mixture color 
changed to dark orange. After completion of 
the reaction, NaOH solution added to the 
mixture until it became green and alkaline [23]. 
The solid, which is N, N-dimethylaniline 2, 
was filtered and dried in the next step. 
Following the DPhDMA 4 synthesis,  
p-bromophenol 3 (10 mmol), and AlCl3 (10 
mmol) were added into a solution of p-nitroso-
N, N-dimethylaniline 2 (10 mmol) in ethanol, 
and the mixture was heated at 70 ºC for 12 h 
(fig. 1). 

The color of the solution changed from green to 
dark blue. After completion of the reaction, the 
mixture was filtered and washed with EtOAc to 
remove the remained 2 and then dried for 
analyzing the pure product. 1H NMR (D2O, 400 
MHz): δH (ppm)= 3 (6H, s, NCH3), 6.7 (2H, 
arom), 6.83 (1H, dd, arom), 7.17 (1H, d, arom), 
7.26 (1H, d, arom) and 7.4 (1H, arom). FT-IR 
(KBr): υmax = 1512-1620 (aromatic ring 
vibration), 1319 (C-N vibration), 600 (C-Br 
vibration). The FTIR and 1H NMR spectra of 
the DPhDMA are showed in Fig 2 and Fig 3, 
respectively. 
 
2. 1. 2. Specimens and test solution preparation 
Experiments were carried out using mild 
specimen with the following composition: 
0.18% Cu, 0.085% C, 0.04% Si, 1.02% Mn, 
0.054% P, 0.33% S, 0.06% Cr, 0.11% Ni, 
0.29% Pb and the remainder iron. The mild 
steel surface was abraded with emery papers 
(grades 80, 120, 240, 320, 400, 600, 800, 
1000), polished to a near mirror finish by a 
polishing cloth with water based liquid solution 
of 0.5 µm alumina, washed with distilled water, 
degreased with acetone and finally dried with a 
cold air stream. The aggressive solution of 1.0 
M HCl was prepared by diluting 37% analytical 
grade HCl (Merck) by distilled water. The 
concentration range of the used DPhDMA was 
25-100ppm and a blank solution without 
DPhDMA was taken as the witness solution for 
comparison. The test solutions were opened to 
the atmosphere and the temperature was 
controlled. Also, for each experiment a freshly 
prepared solution was used. 
 
2. 2. Methods 
2. 2. 1. Weight loss measurements 
Weight loss tests were performed on mild steel 
coupons after 24 h exposure to 1.0 M HCl 
solution containing various concentrations of 
DPhDMA (0-100 ppm). In order to investigate 
the effect of immersion time of the samples in 
the inhibited solution on inhibition efficiency, 
weight loss tests were also carried out on mild 
steel samples after different immersion times 
(24-96h) in 1.0 M HCl solution containing 0, 
50, and 100 ppm of DPhDMA. 

Mild steel specimens with 3 cm length, 1.5 
cm width, and 0.3 cm thickness were pretreated  
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Fig. 1. Synthesis of DPhDMA 

 

 
Fig. 2. FT-IR spectrum of DPhDMA 

 

 
Fig. 3. 1H NMR spectrum of DPhDMA 

 
as previously described and weighed before 
immersion in the corrosive media. After 
suspension for the desired period of time in the 
aggressive solution, the specimens were 
removed, washed, dried and then the weight 
loss was measured by the analytic balance. 
 
2. 2. 2. Electrochemical studies 
Electrochemical tests were carried out on mild 
steel in HCl solution containing 0-100 ppm of 
DPhDMA using a conventional three electrode 
electrochemical cell and an Autolab 
potentiostat/galvanostat (model 302N, 
Netherlands) and a personal computer equipped 

with Nova1.7 software. Mild steel specimens 
were used as the working electrode (WE), 
platinum as the counter electrode (CE) and 
saturated calomel electrode (SCE), separated 
from the cell by a glass frit, as the reference 
electrode (RE). All the reported potentials in 
this paper were measured with respect to the 
SCE. Electrochemical impedance spectroscopy 
(EIS) was conducted at open circuit potential 
after 1 h of immersion in the frequency range 
of 100 kHz to 0.1 Hz by a sine wave with a 
potential perturbation amplitude of 5 mV. 
Corrosion rates were also obtained by Tafel 
technique. Potentiodynamic polarization curves  



T. Shahrabi Farahani et al, Journal of Advanced Materials and Processing, Vol.2, No. 3, 2014, 27-38 30 
 
 

Table 1. Weight loss results for samples immersed in 1.0 M HCl with and without different concentrations of 
the synthesized inhibitor 

Concentration of inhibitor (ppm) Corrosion Rate (mpy) Θ η(%) 

0 92.4 - - 

25 25.8 0.720 72.0 

50 20.3 0.780 78.0 

75 14.9 0.838 83.8 

100 12.4 0.865 86.5 

 

 
Fig. 4. Variation of the inhibition efficiency of steel 
after immersion in 1.0M HCl containing different 
concentrations of the DPhDMA 

 
were recorded from -250mV to +250mV 
around the open circuit potential with a sweep 
rate of 1mV/s.2.2.3. Quantum chemical 
calculations The molecular structure of 
DPhDMA molecules were optimized by the 
Becke3-Lee-Yang-Parr (B3LYP) exchange-
correlation functional in conjugation with  
6-31G** basis set for all atoms without any 
symmetry constraints. All quantum chemical 
calculations were performed by means of 
Gaussian 98 program package. Quantum 
chemical parameters such as the energy of the 
Highest Occupied Molecular Orbital (EHOMO), 
the energy of the Lowest Unoccupied 
Molecular Orbital (ELUMO), the energy gap 
between these orbitals (ΔE = EHOMO- ELUMO), 
and the dipole moment (μ) were calculated. 
 
3. Results and Discussion 
3. 1. Weight loss measurements 
In order to investigate the effect of the inhibitor 
concentration on the inhibition efficiency of the 
inhibitor under consideration, weight loss tests 

were carried out after suspension of mild steel 
samples in 1.0 M HCl solution containing 
various concentrations of DPhDMA (25-100 
ppm) for 24 h. The obtained results are 
presented in Table 1 and Fig 4. 

The values for corrosion rate, surface 
coverage and inhibition efficiency were 
calculated as follows [21]: 

 [1] 
534 W

C.R.(mpy)
D.A.t


 

[2] uninh inh

uninh

W W

W


  

[3] uninh inh

W uninh

W W
( ) 100

W


  

Where  is surface coverage, ∆W is the change 
in the weight of samples (mg), A is the exposed 
area of the samples (in2), D is the metal’s 
density (gr/cm3), t is the immersion time (h), η 
is inhibition efficiency and Wuninh and Winh are 
the weight changes (mg) of steel samples in the 
absence and presence of inhibitor, respectively. 

It is obvious from both Fig. 4 and Table 1 that 
the inhibition efficiency reaches 86.5% upon 
the elevation in the concentration of DPhDMA 
to 100 ppm in 1.0 M HCl solution. Also, the 
corrosion rate of mild steel decreases from 92.4 
mpy in the blank solution to 12.4 mpy in the 
solution containing 100 ppm of DPhDMA. This 
behavior might be due to the fact that organic 
compounds inhibit the corrosion of the metal 
through adsorption on its surface; therefore, 
higher concentration of inhibitor in the solution 
means higher surface coverage and hence 
stronger inhibitive action. 
 
3. 2. Electrochemical impedance spectroscopy 
Nyquist plots of the mild steel specimens 
obtained in 1.0 M HCl solution containing  
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Fig. 5. Nyquist plots obtained for mild steel samples 
in 1.0M HCl with different concentrations of 
DPhDMA 

 
various concentrations of the inhibitor under 
debate are illustrated in Fig. 5. Semicircular 
Nyquist curves shown in the figure are 
considered as single capacitive loops 
demonstrating the charge transfer controlled 
nature of the mild steel corrosion. Furthermore, 
the Nyqusit curves are slightly depressed. 
Frequency dispersion caused by surface 
inhomogeneities might be the cause of the 
observed deviation from the ideal capacitive 
behavior. Noticeably, the shape of the Nyquist 
curves are preserved throughout all the tests, 
showing that the addition of this compound to 
1.0 M HCl solution does not alter the 
mechanism of mild steel corrosion. It is clear 
that the addition of this compound to the 
corrosive solution causes the diameters of 
Nyquist curves to increase which is indicative of 
the increase in the impedance of mild steel 
surface and therefor the decrease in corrosion 
rates of mild steel specimens as a result of the 
inhibitive action of this compound. 

In order to perform a detailed analysis of the 
inhibitive performance of this compound, EIS 
results were simulated using an equivalent 
electric circuit shown in Fig. 6, and chemical 
and physical properties of the system under 
consideration were calculated. In this Figure, Rs 
is the solution resistance, Rp is the polarization 
resistance and CPE is a constant phase element 
representing the electric double layer 
capacitance influenced by surface 
inhomogeneities implying the quasi capacitive 
behavior of the adsorbed ions in electric double  
 

Rs CPE

Rp

 
Fig. 6. Electrical equivalent circuit used to model 
metal/solution interface 

 
layer and is calculated as follows[24, 25]: 

 [4] CPE = Y0 (ω) n-1 
Where Y0 is the CPE constant, ω is the angular 
frequency and n is the deviation parameter of the 
CPE: -1 ≤ n ≤ 1where n=1 indicates ideal 
capacitive behavior of CPE element. 
Electrochemical parameters deduced through the 
fitting of EIS curves are summarized in Table 2. 

Here the inhibition efficiency is calculated 
using the following equation: 

 [5] p

p,inh

R
(1 ) 100

R
    

Where Rp is the polarization resistance in the 
absence of inhibitor and Rp,inh is the 
polarization resistance in the presence of 
inhibitor. Moreover, the electric double layer 
capacity is calculated as follows [26, 27]: 

 [6] 0
K A

C
d

  

Where C is the capacity of the electric double 
layer, K is the dielectric coefficient, A is the 
area of capacitance planes, d is the distance 
between capacitance planes, and ε0 is the 
vacuum permeability coefficient. Also 
presented in Table 2 are the values for Chi 
square (x2) which is the square of the standard 
deviation between the simulation and the real 
data. Chi square values near zero denote a good 
fitting [28, 29]. 

According to Table 2, the value of 
polarization resistance increases from 222 
Ωcm2 to 2680 Ωcm2, while the capacitance of 
the electric double layer decreases from 59.4 
μFcm-2 to 33.0 μFcm-2 upon the addition of this 
compound to 1.0 M HCl blank solution and 
increasing its concentration to 100 ppm. 

It can be concluded that the inhibitor 
performs through adsorption on the surface and 
formation of an electrical double layer, limiting 
the access of corrosive media to the metal 
surface, causing the polarization resistance to 
elevate and corrosion rates to decrease. Also,  



T. Shahrabi Farahani et al, Journal of Advanced Materials and Processing, Vol.2, No. 3, 2014, 27-38 32 
 
 

Table 2. EIS parameters for the corrosion of aluminum in 1.0M HCl containing DPhDMA 

C 
(ppm)  

Rp 
(Ωcm2)  

CPE-T 
(μFcm-2) 

n  X2 η  

0 222 59.4 0.834 0.003361 - 

25 1153 53.2 0.820 0.005392 80.7 

50 1490 47.8 0.816 0.004842 85.1 

75 2290 42.4 0.824 0.005901 90.3 

100 2680 33.0 0.841 0.007123 91.7 

 
Table 3. The values of the corrosion parameters obtained from potentiodynamic polarization curves for mild 

steel in 1.0 M HCl solution containing different concentrations of DPhDMA 

 

 
Fig. 7. Potentiodynamic polarization curves for mild 
steel obtained in 1.0 M HCl solution containing 
different concentrations of DPhDMA 

 
upon the adsorption of inhibitor molecules 
substituting for smaller molecules and ions 
having higher dielectric coefficients (K) such as 
water and chloride, the electric double layer 
thickness (d) increases and hence the values of 
electric double layer capacitance decrease  
[30–32]. 

Besides, increasing the inhibitor 
concentration up to 100 ppm increases the 
number of the adsorbed molecules on the metal 
surface as well as the surface coverage of mild 

steel specimens. Therefore, the inhibition 
efficiency of the investigated inhibitor 
increases from 80.7% at the presence of 25 
ppm of this compound to 91.7 % at 100 ppm 
concentration of it. 
 
3. 3. Potentiodynamic polarization tests 
Fig 7 shows the potentiodynanmic polarization 
curves for mild steel samples in 1.0 M HCl 
solution with and without the addition of 
different concentrations of the synthesized 
inhibitor. Polarization parameters such as the 
corrosion potential, anodic and cathodic Tafel 
slopes, corrosion current density and inhibition 
efficiency of the investigated inhibitor are 
listed in Table 3. Here, the inhibition efficiency 
is calculated using the following formula: 

 [7] inh

uninh

i(1 ) 100
i

    

Where iinh and iuninh are corrosion current 
densities of mild steel in 1.0 M HCl solution in 
the presence and absence of inhibitor, 
respectively. 

It is obvious from Fig 7 that with the 
introduction of the investigated inhibitor to 1.0 
M HCl solution and increasing its 
concentration, both anodic and cathodic 
 

Concentration(ppm) E (mv) Icorr(µA/cm2) ßa(mV/dec) ßc(mV/dec) η 

0 -492 179.7 117 121 - 

25 -493 42.6 128 117 76.3 

50 -480 31.3 136 114 82.6 

75 -478 24.3 135 116 86.5 

100 -477 19.92 133 115 88.9 
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Fig. 8. Langmuir isotherm adsorption mode of 
DPhDMA on the mild steel surface 

 
branches of polarization curves shift towards 
lower current densities, implying that the 
investigated compound acts as an effective 
mixed type inhibitor impeding both the 
hydrogen evolution and metal dissolution 
reactions [33, 34]. This is also confirmed by the 
values from Table 3. As can be seen, the value 
of corrosion current density decreases from 
179.7 µA/cm2 in the absence of the inhibitor to 
19.92 µA/cm2 in the presence of 100 ppm of this 
compound in the corrosive media and hence the 
inhibition efficiency of this compound increases 
with its concentration. Also, no monotonic trend 
can be observed for the change in the values of 
anodic and cathodic Tafel slopes which further 
attests to the mixed type inhibition effect of the 
investigated inhibitor [19]. 

Moreover, both cathodic and anodic current–
potential curves give rise to parallel lines, 
indicating that the addition of DPhDMA to 1.0 
M HCl solution does not modify neither the 
anodic dissolution of mild steel samples nor the 
hydrogen evolution mechanism at the mild 
steel surface which occur mainly through a 
charge transfer mechanism [35]. 

The inhibition effect of this inhibitor might be 
caused by the simple blocking effect, namely 
the reduction of active corroding sites of the 
surface and as a result, higher inhibitor 
concentrations lead to higher surface coverage 
of the inhibitor film on mild steel specimens 
and higher inhibition efficiency of this 
compound. Therefore, only the un-covered 
surface and the presence of defects on the mild 
steel specimens allow the access of H+ ions to 

the mild steel surface [36, 37]. 
 
3. 4. Adsorption isotherm and 
thermodynamic parameters 
It is widely known that organic inhibitors act 
through physisorption or chemisorption or a 
combination of both on the metal surface. The 
correlation of θ obtained from weight loss, 
potentiodynamic polarization and EIS tests, 
with concentration of DPhDMA was evaluated 
using different adsorption isotherms such as 
Framkin, Langmuir, Temkin and Frendlich in 
order to obtain more information about the 
interaction between the inhibitor molecules and 
the metal surface and Langmuir adsorption 
isotherm was found to be the best fit [38, 39]: 

 [8] 
ads

c 1
c

K
 


 

Where θ is the surface coverage of steel by 
DPhDMA molecules, Ci is the concentration of 
DPhDMA and Kads is the adsorptive 
equilibrium constant. 

Fig 8 describes the dependence of C/θ on the 
concentration of DPhDMA according to the 
results from weight loss tests. As can be seen, 
linear plot is obtained with slope very close to 1 
denoting the monolayer adsorption of 
DPhDMA on the steel surface. Also, the 
deviation of slope from unity can be attributed 
to the adsorption of inhibitor on different sites 
of mild steel surface [40]. 

The adsorptive equilibrium constant is related 
to the standard free energy of adsorption 
(ΔG0

ads) according to the following equation 
[41, 42]: 

 [9] 
2

0
ads

ads
H O

G1
K exp( )

C RT


 

Where R is the gas constant (8.314 J mol-1 K-1), 
T is the absolute temperature (K), and the value 
CH2O is the concentration of water in the solution 
expressed in molar equals to 1000 gL-1. 

It is well accepted that the values of ∆G°ads up 
to -20 kJ mol-1 or less negative are consistent 
with electrostatic interaction between charged 
inhibitor molecules and charged metal surface 
(physical adsorption), while values more 
negative than -40 kJ mol-1 are associated with 
sharing or transferring of electrons from the 
inhibitor molecule to the metal surface to form  
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Fig. 9. Optimized molecular structur of DPhDMA 

 

 
Fig. 10. Frontier molecular orbital density distributions of DPhDMA a) HOMO b) LUMO 

 
Table 4. Quantum chemical parameters derived for DPhDMA 

Compound EHOMO (eV) ELUMO (eV) ΔE (eV) µ (Debye) 

DPhDMA - 9.869 -7.264 2.604 12.85 

 
a co-ordinate type of bond (chemisorption)  
[42, 43]. 

The (∆G°ads) was calculated as 28.78 kJ mol-1 

. Considering the sign and value of the standard 
free energy of adsorption, it can be concluded 
that the adsorption of DPhDMA molecules on 
mild steel surface occurs spontaneously 
through a combination of physical and 
chemical adsorption. 
 
3. 5. Quantum chemical calculations 
The quantum chemical calculations were 
carried out to study the relationship between 
the molecular structure of DPhDMA molecule 
and its inhibition efficiency. 

The optimized geometry of the DPhDMA is 
represented in Fig 9 and their corresponding 
frontier molecular orbitals density distributions, 
HOMO and LUMO, are presented in Figure 
10a and 10b, respectively. 

Fig 10 shows the distribution of the HOMO 
electron density which is strongly concentrated 
on ring 3 (from left), the Bromine atom and 
some Carbon atoms of ring 1 and endocyclic 
Oxygen, indicating that these sites might be the 
preferred active centers for the adsorption of 
the inhibitors on the metal surface. The aminic 
Nitrogen from ring 1 as a donor shares its 

electron pair through resonance with π electron 
pairs of the rings number 1,2 and 3 and electron 
pair of endocyclic Oxygen from ring 2. Finally, 
the Bromine atom from ring 3 as an acceptor 
group has the highest electron density of all. 
Therefore, π electron pairs from rings along 
with electron pairs of the Bromine atom and 
endocyclic Oxygen act as active adsorption 
sites on the surface. 

Some electronic properties of DPhDMA such 
as the energy of the highest occupied molecular 
orbital (EHOMO), energy of the lowest 
unoccupied molecular orbital (ELUMO), the 
energy band gap, ΔE (ELUMO - EHOMO ), and 
dipole moment (µ) are reported in Table 4. 

It has been reported that the higher the value 
of EHOMO, the greater the ability of donating 
electron to unoccupied d orbital of the metal 
and hence the higher inhibition efficiency of 
the inhibitor under debate. Also, the lower the 
value of ELUMO, the greater the tendency to 
accept electron from the metal surface as the 
energy gap decreased and the inhibition 
efficiency of the inhibitor increased [44, 45]. 

Some studies reported that higher dipole 
moments can lead to increase in inhibition 
efficiency which might be due to the dipole-
dipole interactions of molecules and metal  
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Fig. 11. Protonation mechanism of DPhDMA 

 

 
Fig. 12. Schematic mechanism of corrosion 
inhibition of DPhDMA 

 
surface and easier electron transfer from 
inhibitor to the metal surface [46–48]. 

As can be seen from Table 4, the dipole 
moment value for DPhDMA molecule was 
found to be 12.850 Debye (42.85948×10-30 

Cm), which was higher than that of H2O 
(6.23×10-30 cm), indicating that the electron 
transfer to the surface occurs from DPhDMA 
molecules other than water molecules while 
DPhDMA molecules are substituting for them 
during adsorption on mild steel surface. 
 
3. 6. Mechanism of corrosion inhibition 
It is well recognized that organic molecules 
used as inhibitors mitigate the corrosion 
reactions through the adsorption on the metal. 
Organic molecules may be adsorbed on the 
metal surface in one or more of the following 
ways: 

(1) Electrostatic interaction of protonated 
molecules with Cl- ions that are already 
adsorbed on the surface (physisorption); (2) 
donor-acceptor interactions between the  
π-electrons of aromatic ring and vacant d 
orbital of surface iron atoms; (3) interaction 
between unshared electron pairs of oxygen 
atoms and vacant d-orbital of surface iron 
atoms(chemisorption) [49–51]. 

DPhDMA molecule can be protonated in acid 
medium as shown in fig 11. 

It is believed that corrosion inhibitor 
molecules act using adsorption on the metal 
surface. Based on this, DPhDMA can be 

adsorbed on the steel surface which is 
schematically shown in Fig 12. Electrostatic 
interactions of those atoms which have positive 
charge with adsorbed Cl- ion on the steel 
surface is one of the adsorbtionways. The 
second way is donor-acceptor interactions 
between iron vacant d-orbital and π-electrons 
of aromatic rings, and the third one is the 
interaction of unshared electrons of oxygen and 
bromine atoms with iron vacant d-orbital. 
 
4. Conclusions 
1. DPhDMA showed good inhibiting properties 
for mild steel in 1M HCl solution. Furthermore, 
the inhibition efficiency values increased with 
increasing the concentration of DPhDMA. 
2. EIS curves exhibited that polarization 
resistance of the mild steel electrode increases 
while its capacitance decreases upon the 
introduction of DPhDMA to the corrosive 
solution. 
3. Potentiodynamic polarization tests revealed 
that DPhDMA acts as an efficient combination 
of anodic and cathodic type inhibitor against 
mild steel corrosion in 1M HCl solution and its 
inhibition efficiency increases with its 
concentration. 
4. DPhDMA acts through a combination of 
physical and chemical adsorption on mild steel 
surface which obeys the Langmuir adsorption 
isotherm. 
5. Quantum chemical study revealed that π 
electron pairs from rings along with electron 
pairs of the Bromine atom and endocyclic 
Oxygen might be the active sites for adsorption 
onto the steel surface. 
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