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Abstract: - Natural inhibitors are the most crucial manner to lessen the corrosion price of various business metals.
There are several strategies being used with corrosion inhibitors. One technique being used is the Electrochemical
strategies. The gain with this technique is their brief size time and mechanistic information. It is beneficial in
the corrosion's layout safety techniques besides the layout of the brand new inhibitors, there are 3 styles of
corrosion inhibitors as anodic inhibitors, cathodic inhibitors, over one inhibitor. The corrosion inhibition of slight
metallic in 1.0 M HCI solution with the aid of using Jordanian -Bay- leaves extract has been studied with the use
of potentiodynamic polarization technique. Results received a display that Bay- leaves aqueous extract behaves
as an anodic inhibitor for slight metallic in 1.0 M HCI solution. The inhibitor capabilities thru adsorption
following Temkin adsorption isotherm. The impact of parameters like temperature and inhibitor awareness at the
corrosion of slight metallic has additionally been studied.
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1. Introduction

Corrosion has resulted in a loss of lives accorded with

damage costs in almost all engineering fields, Acid blagkpted via usipg herba? Or.inorgaﬂic qucies to
corrosion inhibitors find out widespread software %nh%brc the corrosion reaction in ?Cldlc medle}. The
program within the enterprise concern as components inhibitors are based mostly on inorganic nitrites,

in acid pickling, acid cleaning, oil well acidizing, acid pitrogen—based mater.ia-ls, and their derivatives which
descaling, etc. Most of the inexperienced inhibitors include: sulfur-containing compounds [6], aldehyd'es,
applied in an organization are herbal compounds ace'tyl .compounds as .well as numerous 2.11ka101ds
having one or greater heteroatoms of their chemical which include: strychnine, quine, and nicotine were
shape mainly nitrogen. [1] Numerous protective ugeq as inhibitors. In independent media, .benzo.ate,
measures were taken to a controller and prevent the nitrite, chromate, and phosphate act as incredible
corrosion one each of them being the use of inhibitors inhibitors [6, 7]. The form of adsorption of inhibitor
[2-3]. A corrosion inhibitor is a substance which, at relies upon the c'orn'p(-)smon of the metallic, the shape
the same time as delivered to a corrosive surrounding, and the form of inhibitor, and the temperature [8-10].
notably decreases the expenses of corrosion attack as These paintings intend to observe the inhibition
a consequence of the surroundings. Corrosion impact of the use of potentiodynamic polarization
inhibitors are typically delivered in small portions to approach of Bay-leaves extract as a cheap, raw and

non-toxic corrosion inhibitor on moderate metallic in

pickling acids, acid stimulation fluids, cooling i _ -
1.0 M hydrochloric acid solution. The toxic outcomes

waters, oil, and gasoline line production streams,

each continuously or intermittently to control of synthetic corrosion inhibitors have added
corrosion. Mild metal is the cheapest and most approximately the search for substances that might be
usually applied in manufacturing material, were used eco-fr.lendly, lots much 165? toxic, lots much less
significantly for masses of years in plenty of regions luxur-lous and non—pqllutmg . COpsequently can
such as: intended for water pipes, boats, docks, and cons@erably b? used with ogt51de impact. [11-18].
tanks. Because of its structural defects, mild metallic. So this study tried a natural oils extracted from Bay-
in interaction with extraordinary metals, corrodes leaves as corrosion inhibitor for mild steel, that used
almost in all environments [4,5]. Mild metal can be in many fields, as food processing machines.
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2. Experimental Procedure

2.1 Preparation of Specimens

Mild steel specimens of composition (wt. %): Fe
99.520, C 0.047, Si 0.013, P < 0.005, Mn 0.240, Cu
0.013, Al 0.044, Ni 0.044, and V < 0.005
(Construction Materials and Structures S.O. Ekolu et
al. (Eds.) IOS Press, 2014) were used in this study.
The sample of 10 mm diameter and 8 mm length was
polished successively with 1/0 - 5/0 grade emery
papers, thoroughly cleaned with soap water, rinsed
with distilled water, then with alcohol, and finally
dried in air. The sample was tightly fitted to one end
of the Teflon holder, which exposes a polished
surface area of 0.695 cm2.

2.2 Acidic Media

2.3Preparation of Test Solutions

The test solutions of this inhibitor were prepared in
M 1.0 HCIl solutions to get different inhibitor
concentrations (25, 50, 75, and 100) ppm.

2.4 Polarization Studies
The Tafel polarization studies were performed by
using a Winking potentiostat (LB95L) and a three-
electrode cell containing 400 mL of the electrolyte
at room temperature (RT) with and without the
inhibitor. The steady-state open circuit potential
(OCP) concerning the saturated calomel electrode
was noted at the end of 25-30 min. The polarization
studies were then made from—250 mV versus OCP
to +250 mV versus OCP with a scan rate of 20 mV
per minutes from the cathodic side and the
corresponding steady-state currents were measured.
The experiments were repeated for 35, 40, and 45 °C
temperatures. The temperatures were accurately
maintained (within £ 1 °C). From Tafel plots of
potential versus log I, the corrosion current density
(Icorr), corrosion potential (Ecorr) were determined.
The corrosion rate (CR) and percentage inhibition
efficiency (%IE) were calculated in the absence and
presence of various concentrations of the studied
inhibitor in 1.0 M HCI solutions. The results were
also confirmed by using the linear polarization
technique.
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3. Results and Discussion

The inhibition effect of Bay-leaf aqueous extract on
the corrosion of mild steel in 1.0 M HCI solutions at
different temperatures and different inhibitor
concentrations was studied
by potentiodynamic polarization technique and the
results are presented in Table 1

Table 1 — The corrosion rate (CR) and percentage
inhibition efficiency (%IE) of mild steel by various
concentrations(ppm) of Bay leaves aqueous extract
in 1.0 M HCI solution at different temperatures.

T(°C)cppm) CR IE(%)
(mpy)
25 00 -
291.09

25 4.08 98.80
50 3.72 98.72
75 3.80 98.70
10 4.63 98.40
0

35 00 42791 -
25 9.90 97.69
50 9.17 97.86
75 10.19 97.63
10 10.28 97.60
0

40 00 512.32 -
25 12.23 97.61
50 11.06 97.84
75 10.83 97.89
10 10.48 97.95
0
45 00 547.26 -

25 12.81 97.66
50 12.66 97.68
75 11.79 97.85
10 10.54 98.07
0
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Fig.1:The percentage inhibition efficiency (%]IE) and concentration of inhibitor at a

different temperature.
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Fig 3 Structure of organic compounds are found in aqueous extract is an anodic inhibitor, which offers an
Bay-leaves. average percentage of corrosion inhibition
A crucial exam of theend result suggests that the as excessive as ninety-eight  percentages at  various

inhibition performance of Bay-extract isn't temperature
sensitive. The maximum percentage of corrosion
inhibition (98.72%) was found at a concentration of 50
ppm at 25 °C in 1.0 M HCI solution. The percentage of
corrosion inhibition slightly decreases at 35 °C compared
with 25 °C, but it is almost the same for other
temperatures (40 °C and 45 °C) as shown in Table 1. The
Shift in corrosion capacity suggests that the Bay leaves

% IE = leorr= lcor (inh)) / Icorr (1)

© % IE /100 2

Where, leor and leorr (inny are the corrosion current
densities in the absence and presence of inhibitor
respectively. The corrosion rate (CR) was calculated
by using following equation (3). Corrosion rate
(mpy) = 0.1288 x I x eq. wt. /p

Where, (I) is the current density in pA/cm2, D is the
specimen density in g/cm3, eq. wt. is the
specimen equivalent weight in grams and 0.1288 is
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temperatures.

The constituents of the studied inhibitor boom the
corrosion inhibition performance possibly due to the
adsorption of these compounds to the surface of the
mild steel surface, due to formation of coordinate
bonds. The percentage inhibition efficiency (%IE) of
the inhibitor and the surface coverage (0)had
been calculated using the following equations (1, 2):

the metric and time conversion factor [10]. The
values of the free energy of adsorption of this
inhibitor were calculated using equation (4):

AGads = - RT In (55.5 K) 4)
Where, K is equilibrium constant in moles L', R is
universal gas constant in J/K/mol, T is the
temperature in kelvin and 55.5 is the concentration of
water in the solution in moles L. The values of
AGads for the studied inhibitor at higher temperatures
were greater in negative values than 40 KJ/mole
indicating that inhibitor molecules are adsorbed on
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the mild steel surface by chemisorption [11]. The
negative values of AGads (Table 2) indicate
spontaneous adsorption of the inhibitor on the mild
steel surface [12, 13].

The surface coverage (@) shows a linear
relation with log c indicating that adsorption of this
inhibitor atthe metal surface obeys Temkins’
adsorption isotherm; Temkin isotherm model takes
into account the effects of  indirect
adsorbate/adsorbate interactions on the adsorption
process; it is also assumed that the heat of
adsorption of all molecules in the layer decreases
linearly as a result of increase surface coverage [14].
A bonding of adsorbed corrosion inhibitor into the
metal has been defined in phrases of standards of
“hard - tender acid and bases” and electro sorption

Table 2 —
Thermodynamic parameters for the corrosion of
mild steel in 1.0 M HCL
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valence. Since inhibitors are used to minimize acid
corrosion on metal, understanding the use of acid
inhibitors requires a basic understanding of the nature
of the corrosion process on metal. The Inhibition
efficiencies alternate with the  character of  the
constituents within the inhibitor [15]. Temkins’
adsorption isotherm verifies the idea of mono-layer
adsorption on a uniform, homogeneous mild
steel surface [16]. The activation energies, Ea have
been calculated by the usage ofthe Arrhenius
equation. The values of Ea (Table 2) suggests that the
dissolution of the mild steelis retarded in the
presence of the studied inhibitor [17-20]. containing
different concentrations of Bay leaves aqueous
extract at 25, 35, 40 and 45 [1C - AGa4s (KJ/ mol)

Inhibitor E. K 25
concentration (KJ/mol) mol/L C
(ppm)
00 32.80 - -
20 4217  3.6x10°1° 43.95
40 38.20  3.4x10°'° 42.34
60 58.57  3.2x1071'° 40.71
80 54.03 3.0x101° 38.58

350C 40 0IC 45
C
44.10 44.88 45.32
42.55 43.61 43.28
41.21 41.63 42.54
40.60 40.84 41.80

4. Conclusion

The potentiodynamic polarization technique reveals
that the Jordanian Bay leaves aqueous extract is an
excellent anodic corrosion inhibitor for mild steel in
acidic media.
The values of inhibition efficiency are nearly
constant between the studied temperatures. The
reasons for these observations may not be far from
the hypotheses of mass movement of inhibitor
molecules to the metal surface and the detachment at
a high flow rate due to shear stress. We should
increase temperature more than 25 °C The inhibition
of this inhibitor is directly related to the spontaneous
and strong adsorption of the constituents of this
inhibitor on the surface of the mild steel
as explained from Ea and negative values of AGads.
The constituents of Jordanian Bay aqueous extract
from a chemisorbed film on the mild steel surface
following Tomkin's’ adsorption isotherm. The
percentage of inhibition efficiency reaches as high as
98.72% at a concentration of 50 ppm at 25 °C in 1.0
M HCI solution.
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