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ABSTRACT

A pharmaceutically active compound of Omeprazole (OME) is a proton pump inhibitor drug that
protect stomach acid discharge. OME was investigated as organic corrosion inhibitor for high
carbon steel (HCS) in 1M HCI utilizing electrochemical impedance spectroscopy (EIS),
potentiodynamic polarization (PP), electrochemical frequency modulation (EFM) and mass loss
methods. The impact of EIS displayed the increase in the polarization resistance (Rp) and the decline
in the double layer capacitance (Cdl). Polarization data demonstrated that, this OME goes about
as mixed-type inhibitor. Inhibition efficiency was dependent on doses of OME and
temperature. The adsorption of this extract on the outside of HCS from the damaging corrosive
medium has been found to obey Langmuir adsorption isotherm. The thermodynamic parameters of
HCS consumption in 1M HCI were computed and discussed. The AFM examination of the HCS
surface indicated that the concentrate avoided consumption by adsorption on its surfaces and
reduced the roughness. FTIR results showed that the inhibition mechanism was by adsorption
process, through the functional groups present in the drug component. Results obtained indicate the
potential utilization of this drug as corrosion inhibitor for HCS in acidic media.
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INTRODUCTION

Omeprazole [1] was purchased from medicine shop as a trade name Omeprazole. It can be taken by
mouth as capsules, tablets as oral liquid suspension or by injection into a vein. [2, 3] OME works on
gastric parietal cells to irreversibly protect (H+/K+)-ATPase functions and suppresses the creation of
gastric acid [4]. It works by lowering the quantity of acid your stomach kinds [5]. OME can be
utilized in the treatment of gastroesophageal reflux disease (GERD) [6, 7] .OME may also be utilized
in amalgamation with antibiotics to flimsiness ulcers produced by Helicobacter pylori [8, 9] OME be
appropriate to a class of drugs recognized as proton pump protector (PPIs) [10]. Corrosion is a huge
procedure assuming a significant role in economic and man-factory, particularly for metals. The
utilization of inhibitors is one of the most genuine techniques for hindrance against corrosion in acidic
media [11]. Most organic protection acting by adsorption on the metal surface most notable on
corrosive medium is organic composite containing nitrogen , sulfur, and oxygen molecules. Among
them organic inhibitors are many advantages such as high hindrance productivity [12-15]. Organic
heterocyclic composite has been utilized for the corrosion restraint of iron [16-19], copper [20],
aluminum [21-23], and different metals [24, 25] in various corrosive media. Although many of these
composites have high restraint efficiencies, several have undesirable reactions, even in very small
concentrations, due to their toxicity to humans, deleterious environmental effects, and high cost [26].
Most of the pharmaceutical active substances are far more expensive, miscibility high in water, safe
utilize, big molecular size than the organic inhibitors currently implemented. Therefore, our study was
focused on the usage of expired drugs (OME) or unused drugs because of patient’s non-compliance
that contain in their composition active substances with inhibitory properties. The use of unused drugs
can solve two problems: limitation of the environmental pollution with pharmaceutically active
compounds and reduction of the disposal costs of expired drugs.

MATERIALS AND METHODS

Composition of HSC samples: Carbon steel is an alloy consisting of iron and carbon. Numerous
other elements are acceptable in carbon steel, with small maximum percentages. The HCS sample
conformation in weight % is: 0.55%-0.95% C, with 0.30%-0.90% Mg. It is very strong and holds
shape memory well, making it ideal for springs and wire [27].

Materials and Solutions: HCS alloy specimens were utilized. The aggressive medium used is HCI
37%. Solutions of 1.0 M HCI had prepared by dilution with distilled water. The OME stock solution
10° ppm was used to prepare (100, 150, 200, 250 and 300 ppm). The structure of OME is shown in
(Figure 1).

Figure 1. The structure of OME (6-Methoxy-2-(4-methoxy-3, 5-
dimethyl-pyridin-2-yl-methanesulfinyl)-1H-benzoimidazole)

Mass loss (ML) method: The coins with size (2 x 2 x 0.2 cm) x2 were dipped in 100 mL of 1M HCI
and existences of the various contents of OME are set in water thermostat. After 3 h the samples were
removed, rinsed, dried, and weighed again. The % IE and the 6 were founded from Eq. (1) [27],

IE% = 6 x 100 = |1 — 2| x 100 (1)

Where, W° and W are the values of the average weight loss without and with addition of the inhibitor
respectively.
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Potentiodynamic polarization (PP) method: All electrochemical experiments were performed at
25°C using three-electrode cell setup consists of (SCE) a saturated calomel electrode utilizes as
electrode reference, (Pt) platinum wire utilize as an electrode counter and HCS as (WE) working
electrode. The WE were prepared as follows at first one side of HCS sheet (10 ml x 10 ml x 20 ml)
has fused to a copper wire for electrical connection [28]. Subsequently, the copper wire that attached
to HCS sheet was inserted into a glass tube and then fixed by epoxy resin to make the size of HCS
visible to the test solutions is 1 cm® The potential range was (-1.1 to — 0 V vs. SCE) at OCP with a
scan rate 1 mVs™. The (icr) was used for calculation of (IE %) and (6) as in balance 2:

IE% = 6100 = [1—M]x100 .(2)

iCOT‘T‘(free)

Where,  icon(ieey and icorinny are the corrosion current in the lack and attendance of OME,
correspondingly .

Electrochemical impedance spectroscopy (EIS) method: This technique was done by AC signs of 5
mV peak to peak amplitude and at frequency range of 10’ Hz to 0.1 Hz. The (% IE) and 0 were
founded from eq. (3):

IE% =6 x100 = [1- (Z=

ct

)] > 100 ..(3)

Where, R°%; and Ry are the charge transfer resistance without and with OME, individually.

Electrochemical frequency modulation (EFM) method: This technique used two frequencies of
range 2 and 5 Hz depended on three conditions. The (icr), (Bc and B,) and (CF-2, CF-3) (Causality
factors) were measure by the greater two peaks [29]. The electrode potential could stabilize 30 min
before starting the measurements. All the experiments were conducted at 25°C .

All electrochemical tests were achieving utilizing Gamry Instrument (PCI4/750) Potentiostat/
Galvanostat/ZRA. This contains a Gamry framework system constructed on the ESA 400. Gamry uses
contain DC105 software for PP, EIS 300 software for EIS, and EFM 140 software for EFM
measurements via computer for collecting data. Eqemy Analyst 6.03 software was utilized for plotting,
graphing, and fitting data.

Surface examinations: HCS Coins utilized for surface analysis were dipped in 1.0 M HCI in the
nonexistence and existence of 300ppm of OME solutions for 24 h. After the immersion time, the
coins had removed then splashed with bidistilled water many times to remove any residue and dried.
The investigation was done utilizing scanning electron microscope (JOEL 840, Japan) (SEM), atomic
force microscope (AFM). FTIR analyses had tested for HCS surface before and after immersion 3h in
300 ppm of OME and then compared to the spectra of OME. FTIR is utilized to investigate the film
designed 1on the surface of HCS by Thermo Fisher Nicolet 1S10, USA in the spectral range of 400-
4000 cm .

RESULTS AND DISCUSSION

Mass loss (ML) method: The reduction in mass of HCS alloy can be studied in occurrence of OME
at 30°C. Figure 2 shows that OME decreases the mass reduction and therefore corrosion rate. The
(%IE) and then 60, of the OME for the HCS were founded by eq. (1). The values of %IE are given in
(Tables 1, 2). From these tables, it is illustrious that the IE% improve steadily with improving the
dose of omeprazole and lower with temperature rising from 30-50°C.

The noted protection activity of the OME could ascribed to the adsorption of OME molecule on
HCS surface. The coated layer of the adsorbed atoms must have isolated the metal surface of the HCS
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Figure 2. Time-ML curve for the corrosion of HCS in 1 M HCI without
and using various OME doses at 30°C.

Table 1. The corrosion rate (C.R.) in (mg cm™ min™) and IE data gotten
from ML test without and utilizing various OME doses at 30°C

Conc., ML, 5 CI? . o %IE
ppm mg cm mg cm™ min

1M HCI 4,729 0.0390
100 1.296 0.0057 0.803 80.3
150 0.684 0.0042 0.833 83.3
200 0.456 0.0038 0.877 87.7
250 0.336 0.0028 0.896 89.6
300 0.324 0.0027 0.945 945

Table 2. Parameters such as %IE, (0 ) and (C.R.) for HCS alloy dissolution
after 120 min without and using various OME doses at 30-50°C

%Op”rf]" Temp, °C | (o c?ﬁgﬁr]in'l) o |wE
30 0.0057 0.803 80.3

35 0.0071 0789 78.9

100 35 0.0079 0741 741
45 0.0100 0.700 70.0

50 0.0108 0.633 63.3

30 0.0042 0.833 83.3

35 0.0058 0.803 80.3

150 35 0.0077 0779 77.9
45 0.0093 0742 742

50 0.0100 0.660 66.0

30 0.0038 0877 877

35 0.0052 0.849 84.9

200 35 0.0061 0.813 813
45 0.0083 0.785 785

50 0.0098 0.709  70.9

30 0.0028 0.896 89.6

35 0.0048 0.887 88.7

250 35 0.0056 0.839 83.9
45 0.0067 0.815 815

50 0.0078 0740 74.0

30 0.0027 0.945 945

35 0.0033 0918 91.8

300 35 0.0039 0.864 86.4
45 0.0046 0.854 85.4

50 0.0054 0792 792
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from the aggressive medium which limited the dissolution of the latter by blocking of their corrosion
sites and hence diminishing the corrosion rate; with raising efficiency as their doses were increased.

Potentiodynamic polarization (PP) method: Tafel curves of HCS electrode in 1 M HCI with and
without altered contents of OME can be studied from (Figure 3). From the data of (Table 3) OME has
effect on both of cathodic and anodic processes and the IE rises with increasing of the OME content.
Ec.or Was a little changed, representative that OME acts as a mixed—kind inhibitor [31-33]. icorr
reduced through the OME addition to 1M HCI. % IE and (0) were calculated from eq. (2):

300 ppm

-1.2 -1.0 -0.8 0.6 0.4 -0.2 0.0
E (V vs. SCE)

Figure 3. Polarization curves of the HCS dissolution with and
without altered doses of OME at 25°C.

Table 3. PP results of HCS dissolution with and without different doses of OME at 25°C

Conc., icorrs 'Ecorrs Bas 'Bm CR, 0 %IE
ppm | pAcm? | mVvs. SCE | mvdec® | mVdec™ | mm y*

1 M HCI 129.0 551 77 86 59.1 -- --
100 235 561 60 59 10.7 0.818 81.8
150 21.1 586 80 44 9.6 0.836 83.6
200 19.2 585 90 55 8.7 0.851 85.1
250 16.4 595 92 50 7.5 0.873 87.3
300 11.4 601 53 26 5.1 0.912 91.2

Electrochemical impedance spectroscopy (EIS) method: (Figure 4 and 5) present the Nyquist and
Bode plots for HCS dissolution in corrosive solution without and with altered OME doses. The
Nyquist diagrams do not display ideal semicircle, this referred to the frequency dispersion [28-32]
which results from the surface roughness [33]. In corrosive solution without and with OME, the
diagrams show the same capacitive loop, but its diameter increases with rise OME dose. The
impedance spectrum was analyzed by using the simple equivalent circuit model shown in (Figure 6).
The circuit has the solution resistance R and the double layer capacitance Cq that putted parallel to
R« [34]. The double layer capacitances, Cgq, for a circuit including a CPE parameter (Y, and n) were
calculated from the following equation [35-37]:

Ca =Yo ((Dmax) m (4)
O = 27 fre ..(5)

Where, Y, = the CPE degree and fy.x is the frequency at which the imaginary constituent of the EIS is
greatest.
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Figure 4. Nyquist plots without and with altered OME concentrations
for HCS dissolution in corrosive solution.
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Figure 5. Bode plots recorded for HCS in 1 M HC1 without and
with various dose of OME at 25°C.
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Figure 6. The circuit used in EIS results.

Table 4. EIS results without and with different OME doses for HCS
dissolution in corrosive solution

-6
%%Tﬁ:’ QRg;lz Yo x10° CudF' Zi'?z o |wiE
IMHCI 895 153 841
100 3743 136 798 0761 761
150 4219 155 779 0788 788
200 4464 150 735 0799 799
250 4902 155 704 0817 817
300 5447 160 609 0836 836
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It includes the obtained impedance data (Table 4). As shown, R increases, and hence %IE
increases, with the increase in OME concentration, while Cq decreases. That is because the adsorption
of the OME on the HCS surface, forming a film on it. The inhibition efficiency is calculated from the
charge—transfer resistance data as shown in equation 3 [38-41].

Electrochemical frequency modulation (EFM) method: EFM is characterized by speed and greatly
accuracy in calculating the current data [42-43]. (Figure 7) indicates the EFM of HCS in 1.00M HCI
solution and altered dose of OME. The EFM parameters such as (CF-2 and CF-3), (B, and B,) and
(icorr) can be measured from the higher current peaks. The CF is closer to the standard data proved the
validity of the calculated data [44]. The IE% increase with the raising of OME concentrations and was
calculated as follows:

0 ,
IE /OEFM= (1— ‘,E‘ﬂ)xloo ()

lecorr

Where, i°qrand icrr are corrosion current densities in the absence and presence of OME, individually
(Table 5).
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Figure 7 (a-g). EFM spectra for HCS in corrosive solution in without and with altered doses of OME.

Table 5. EFM results without and with different OME doses for HCS dissolution
in corrosive solution at 25°C.

Conc, icorr Ba Be C.R.
ppm pA | mVdec! | mVvdec? | mpy CF-2 [ CF-3] © | %IE
1MHCI 2847 36 64 130 1.7 2.8 --- ---

100 76.7 144 152 35 1.6 22 0731 731
150 70.6 147 174 32 2.8 3.7 0752 75.2
200 61.7 129 144 28 2.6 32 0783 783
250 51.5 105 114 23 2.1 31 0819 819
300 311 87 72 14 2.3 3.1 0891 89.1
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Adsorption Isotherms: Several isotherms had used to fit data [45], but the maximum fit was
achieved to follow Langmuir adsorption isotherm which was shown in (Figure 8) for the OME drug.
Langmuir measured from the following relation [46]:

1

c=—o+C ...(6)

Where the concentration of the OME expressed as C, the adsorptive equilibrium constant expressed as
K and can be computed from the intercept of the difference among the C/ © and C in (Figure 8), the
variation between C/ © and C where 6 is the surface coverage, = IE/100.

The AGe,s and Kygs data are in (Table 6) the AG®gs founded by:

AG%q = - RT In (55.5 Kag) (7
The OME adsorption is spontaneous and this is proven by the AG°s negative sign. From the data of

AGgs (around to -20 kJ mol™), proven that the OME adsorption is physisorption. Vant’t Hoff
equation can be used to measure AH® s [47] expressed by:

—AHC%s
Ln K as=—r  +const ...(8)
And eq. (9): can be used to calculate ASqs
AGoads = AHoads -T ASOads i (9)

(Figure 9) shows the relation between Lin K and 1000/T. A negative sign of AS°ys proved that the
disorder of corrosion process is decreases by using OME (Table 6) [48].

400 —

R?=0.99356
30°C R’=0.99356 -

35°C R’z 0.99521
A 40°C R?=0.99903
45°C R?=0.99652

’=0.99521
’=0.99903

350 —
’=0.99652
’=0.99878

300 50°C R’z 0.99878
e 250~ _—
=
200 - =
— // -
—
150 - _—
z
p
100 . . . . . . . . .
100 150 200 250 300

C,ppm

Figure 8. Langmuir adsorption bends for HCS in 1.00 M HCI containing altered
dose of OME at 303-318K.

Table 6. Langmuir data for HCS without and using various
OME doses at (30°C-50°C)

Temp., | Kags X102 | -AG'ass | -AHs | -AS ags
K Vi kd mol? | kI mol? | J mol'K™
303 42.91 19.59 86.27
308 29.59 18.65 86.91
313 25.51 18.28 4573 85.77
318 23.15 18.04 84.28
323 17.15 17.81 84.55
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Figure 9. Graph of (In K,gs) against (1000/T) for the dissolution
of HCS in 1M HCl solution + OME

Kinetic-thermodynamic corrosion parameters: The parameters of activation for dissolution
procedure measured from Arrhenius plot as below:

_~Ba
2_303RT+IogA ..(ND

logk =
E" can be gotten from the slope of log (ker) against 1/T plots with and without various doses of the
OME as shown in (Figure 10). Data of E are reported in (Table 7). Examination of the data showed
that E; has higher values in the existence of the OME than that in its absence. This has attributed the
physical adsorption of OME on HCS surface [49]. The transition state theory was used to compute the
entropy and enthalpy of activation (Figure 11):

The values of change of entropy (AS") and change of enthalpy (AH") can be calculated by using the
formula:

RT As” s
k:(_)ex( )ex( ) ...(8
Nh p R P RT ( )
-0.50 -—
'""—'——————lﬂ,,,,,,,,,\
-0.75 T
-1.00 o
X | !
‘= -1.25
o« -1.50
£
O .1.75
g:_ -2.00
I
L2255
S 550 |\ 100pm Re@=ozomis
150 ppm R+(2)=0.83476
-2.75 200 ppm R?=0.80989
250 ppm R?=0.91535
-3.00 300 ppm R?=0.91583
3.10 3.15 3.20 325 >
(1/T)x1000, K™

Figure 10. Log ke Vs reciprocal of temperature plot for HCS non-using
and using many OME contents.
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Figure 11. The relation between (log C.R./ T) and 1/ T diagrams for the HCS without
and with several OME doses.

Table 7. Data of activation for HCS without and
with range of OME doses

Conc. Ea*, A H*, -AS*,
ppm kJ mol™ | kJ mol™ | J mol™K™
1.0 M HCI 56.4 24.7 74.2
100 66.2 27.6 73.3
150 68.2 28.4 69.1
200 69.1 28.8 69.8
250 70.8 29.6 74.2
300 71.2 29.8 73.3

FTIR spectra Analysis: FTIR test established on analyzing the coated film found on the HCS surface
[50-54]. In figure 12 demonstrations the FTIR of the pure OME and metal surface. The - N -H
stretching frequency seems at 3325 cm™ with medium intensity and broad band. The — O —-H
stretching frequency of the alcohol group seems at 3563 cm™ which has strong and broad intensity
[55-57]. The — C-O frequency appears at 1068 cm™ with medium intensity. The -C=C—frequency
appears at 1627 cm™ with medium intensity also. At 1458 cm™ strong band appears which indicating
the aromatic ring in pure OME. The —O-H of carboxylic acid group stretching frequency seems at
2939 cm™ with strong and very broad band.

% Transmittance

100 o

80

60 -

(a)Free Inhibitor

(b)Inhhibitor + metall

T
3500

T
3000
Wavenumber (cm

T
2500

T
2000

15‘00
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T
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55

50
45
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Figure 12. FTIR spectrum.
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Figure 12 show FTIR spectra of the film designed on the HCS after dipping in a solution
enclosing OME. The FTIR the formed film on the HCS surface, after dipping in solution including
1M HCI containing and 300 ppm of OME, is displayed in (Figure 12). The N —H frequency has
moved from 3325 cm™ to 3361 cm™ with two medium bands. The — O —H frequency has moved from
one band to make two free and sharp bands at 3566 and 3589 cm™ with strong intensity. The — C-O
frequency has moved from 1068 cm™ to 1016 cm™ with strong intensity. The —-C=C—frequency has
moved from 1627 cm™ to 1650 with medium intensity also The -O-H of carboxylic acid group
stretching frequency shifted from 2939 cm™ to 2982 with strong and very broad band also. The study
FTIR spectral demonstrations the formation of the protective film consists of Fe?-OME complex [58-
60].

Surface studies by scanning electron microscopy (SEM): To evaluate the exchanges of the HCS
surface engaging in acid solution with the absence and attendance of inhibitor OME. The HCS surface
was analyze by using SEM. The HCS surface is more degradation due to corrosion attack in the blank
solution. Figure 13, suggests the micrograph given for HCS sheets in absence and using 300 ppm of
OME after dipping for only one day The OME adsorption on the HCS surface, forming the shielding
layer resulting in blocking the surface active areas so that the surface become more smooth and
protection [61].

1

Ly S Y
SEI 206V W01 {mm © 5547 1,500 F0pm ' m—
b i I 14 Feb 2017

oo

(@) (b) (©)

Figure 13. SEM photo of HCS surface (a) before of soaking in 1 M HCL, (b) after 12 h of soaking in 1.0 M HCL and
(c) after 12 h of soaking in 1 M HCL + 300 ppm of OME at 25°C.

Energy dispersion spectroscopy (EDX) studies: Figure 14a displays the EDX investigation result
on the composition of HCS only without the acid and inhibitor usage. The EDX study designates that
only Fe and oxygen were obtaining, which demonstrations that the passive film confined only Fe,Os.
Figure 14b Portrays the EDX analysis of HCS in 1 M HCI only and figure 14c shows EDX displays
the EDX analysis of HCS in 1 M HCI in the attendance of 300 ppm of OME. The spectra display
additional lines, demonstrating the attendance of C (owing to the carbon atoms of OME). The data
illustrations that the C and N materials coated the HCS surface. A comparable elemental distribution
is revealed in (Table 8).

Table 8. Mass % of HCS after 12h of dipping in HCI without and
with the 300-ppm dose of the OME

Mass%) | Fe f ci ] c | o] T
High carbon steel 7851 -- 919 3.05 9.26
Blank 8122 - 835 - 1043
OME 7416 040 834 810 9.0
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Spectrum 3 Spectrum 2
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Full Scale 3839 cts Cursor: 0.000 kel Full Scale 3939 cts Cursor: 0.000
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(©
Figure 14 (a). EDX analysis on HCS (free) (b). Blank of HCS in1.0M HCI (c). HCS soaking in 1.0M HCI with the
attendance of OME for 12 Hours.

AFM Characterization: This method gives a map about the metal surface where roughness is
indicating with an excessive resolve [62]. The 3D images of AFM shown in figure 15.

Z-Axis - Scan frward  Line Gt

Line ft 265nm

Free

Lt 2 201m

Blank 300ppm OME Compound

Figurel5. (3D) AFM images of HCS without acid (free), HCS in 1.00M HCI (blank), and
HCS in 1.00 M HCI at 300 ppm of OME for 24 hours at 25°C.
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Table 9. AFM data for HCS surface with and
without OME environment.

Sample | Ssa | sqg | sp
Free 20.63 24.79 60.26
Blank 694.9 810.95 1830.2
OME inhibitor 59.744 77.544 391.28

From the table, the surface of the HCS is smoother than in the presence of the OME as a result of
OME adsorption therefore the acid attack is reduced.

Theoretical studies: Some calculations of quantum studies can be carried out to examine the impact
of ring structure of OME inhibitor to study the productivity of hindrance mechanism. Bond lengths
and bond angles can be optimized to obtain the geometric and electronic structure of the OME
inhibitor figure 16a displays the molecular structures optimized of the OME inhibitor. We enlarged
some data from the quantum parameter for investigated OME inhibitor as:

Highest occupied molecular orbital (Enomo) = - 4.63 eV, Lowest unoccupied molecular orbital
(ELumo) =2.2 eV, Energy gap AE =6.83 eV, Dipole moment (w) = 13.45 Debye.

Figure (16.a). Optimized molecular structure with Mullikan
atomic charges of OME inhibitor

Enomo is related to the electron donating ability of the molecule. The high value of Exomo is pointed to
a tendency of the molecule to give electrons to be suitable for the molecules acceptor which devising
small energy and empty molecular orbitals [63]. The protection efficiencies improve with the upper or
less negative Eyomo energies, with raising data of the dipole moment with diminishing the data of AE
(energy gap) [64, 65] and the stronger interaction between inhibitors and metal surface. Figure 16b
shows great data of the HOMO density were found in the vicinity of S and N atoms, pointing to the
nucleophilic center is the S and N atoms.

HOMO LUMO

Figure 15b. Optimized HOMO and LUMO structure of OME inhibitor.
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Inhibition Mechanism: OME drugs inhibition for HCS corrosion in 1.0 M HCI solution had depend
on the temperature, chemical structure and OME dose. By raising OME inhibitor dose, we founded
some changes as; lowering of mass reduction, increment of resistance charge transfer, lowering of
corrosion current, and higher of IE. Influence the adsorption procedure of OME on the HCS surface
by some factors as molecular size, attendance of active sites in the chemical structure of OME, charge
density and capability to form complexes. The inhibition action of this drug was attributed to blocking
the surface via formation of insoluble complexes on metal surface [66]. The participation of hetero
molecules in the OME structure drives its adsorption technique for foundation of coordinate bonds
among the transfer of lone pairs of electrons of heteroatoms to the Fe surface these classes can
adsorbed by the HCS. On account of alluring powers between the -ve charged metal and the +ve
charged OME inhibitor atoms.

Na+

n /o/ \
%

\ /
¢ o/\/\orwe

M

Compound (1)

OMe|

Compound (2)

Figure 17. Two kinds of conceivable complexes
for OME inhibitor.

Figure 17 shows that there are two kinds of possible complexes for OME inhibitor might be
obtained. The compound (1) is steadier than compound (2) because of the development of chelated six
membered rings with Fe atom. The compound (2) is less steady because of the arrangement of five
membered rings. It notable that the six membered ring is steadier than the five membered rings.

APPLICATION

The use of this expired drug as corrosion inhibitors can solve two major environmental and
economical problems.

CONCLUSION

Excellent inhibition for the OME inhibitor to the corrosion of HCS in 1.0M HCI system concluded
adsorption interaction. The % | E is rise with improving the dose of OME and lowering temperature.
The inhibition action of OME inhibitor is due to the creation of adsorbed insoluble complex on HCS.
The adsorption procedure conforms Langmuir isotherm. The outcome data from EIS test runs parallel
with PP tests. SEM and AFM analysis also prove the creation of protective film on the surface of
HCS surface in 1.0 M HCI.
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