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Abstract

The inhibition and the effect of temperature andhocamtration of 1,4-di(1-vinyl-3-
methylimidazolium) benzene dibromi@e¢MIBB) on the corrosion of mild steel in 1.0
M HCI solution was investigated by electrochemigalarization and weight loss
experiments at temperatures ranging from 303 to B43The studied inhibitor
concentrations ranged between 1.0%M and 1.0x1& M. The percentage inhibition
increased with the increase of the inhibitor's @ntcation. The percentage inhibition
has reached about 93 % at the concentration of AkL@&nd 303 K. On the other hand,
the percentage inhibition decreased with the irseaf temperature. Using the
Langmuir adsorption isotherm, the thermodynami@peaters for the adsorption of this
inhibitor on the metal surface were calculated.-di(4-vinyl-3-methylimidazolium)
benzene dibromidavas found to be a potential corrosion inhibitor, sinte€ontained
not only nitrogen, but also three aromatic systedwyble bond, and it is a large
molecule which has a big surface with high malafese coverage.

Keywords: Corrosion, inhibitor, 1,4-di(1-vinyl-3-methylimidalium) benzene
dibromide, Langmuir adsorption isotherm.

Introduction

In many civil services and industries, corrosionnoétals constitutes a serious
economic problem. Corrosion leads to an increasarining costs, a decrease in
plant efficiency, and affects the product quality.order to protect the metal
from corrosion, inhibitors are used especially whie® metal is in contact with
aggressive solutions, such as during acid pickliRgior to coating by
electroplating, galvanizing, or painting techniqukg metal has to go through a
treatment which requires the removal of scale afid from steel surfaces, tanks,
and pipelines. In order to prevent an extensivealigion of the underlying
metal, the acid must be treated by the additionrganic inhibitors which will

" Corresponding author. E-mail addremsahle @sharjah.ac.ae



A. Nahlé et al. / Port. Electrochim. Acta 34 (2016y-211

adsorb onto the metal/solution interface by dispgavater molecules on the
surface and forming a compact barrier film.

Most organic corrosion inhibitors consist of orgaoompounds containing polar
groups by which the molecule can strongly adsotb dme metal surface [1, 2].
The presence of the inhibitor on the metal suri@d@ereases the reaction rate at
the metal/solution interface, as it acts as a yalpoison without being
involved in the reaction. Such inhibitors contargamic N, P, S, and OH groups.
Corrosion inhibition of mild steel in acidic solotis has been widely
investigated.  Various nitrogen-containing compauntave been used as
corrosion inhibitors by several authors. These hinbis include quaternary
ammonium salts [3-10], polyamino-benzoquinone passn[11], azoles [12],
substituted aniline-N-salicylidenes [13], amidegl][1heterocyclic compounds
[15, 16], and cationic surfactants [17, 18]. Suléontaining inhibitors were also
investigated by other authors [19-24]. The effddbas addition, such as iodide
[26], and chloride [27] on the inhibition efficiep®f some organic compounds
were studied by others. The structural effect glaoic compounds as corrosion
inhibitors was also studied [28, 29]. In all thestedies, the nitrogen atom(s) in
the compounds showed to be able to adsorb veryom#sl the metal surface, and
form a protective layer, which, in its turn, incsed the corrosion inhibition with
the increase in the concentration of the inhibitorsome cases reaching 99%
inhibition [30].

No studies have been found on 1,4-di(1-vinyl-3-ngitidazolium) benzene
dibromide (VMIBB) (Scheme 1) as a corrosion intobifor mild steel in 1.0 M
HCI solution. In our studies, mild steel was chqdeecause high temperature
aggressive acids are widely used in industrie®imection to mild and low alloy
steels. Because of their environmentally friendiyamacteristics, in addition to
their unique properties, imidazolium salts are expe to be good corrosion
inhibitors [31-33].
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Scheme 11,4-di(1-vinyl- 3-methylimidazolium) benzene dibrmte.

Experimental details

Synthesis o0fl,4-di(1-vinyl-3-methylimidazolium) benzene dibromide
1,4-di(1-vinyl-3-methylimidazolium) benzene dibratei salt (3) was prepared
by refluxing two molar equivalent from vinylimidazole (1) witbne molar
equivalent from 1,4-dibromethybenzene (2) in acetoas shown in the
procedure below (Scheme 2):

A mixture of 6.20 grams (0.066 mol) of vinylimiddeq(1), and 8.72 grams of
1,4 dibromethylbenzene (0.033 mol) (2), in 500 méarbon tetrachloride
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(CCly) was refluxed for 6 hoursAfter cooling to room temperature, a crystalline
off-white precipitate (3) was collected by filtrati, then washed with excess
diethyl ether and dried. Dissolution in small amibahchloroform and addition
of excess diethyl ether gave the pure salt (3)0irp&rcent yield with a melting
point between 133 and 136.
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Scheme 2Synthesis of 1,4-di(1-vinyl-3-methylimidazolium)rmene dibromide.

Electrochemistry

Electrode preparation

A 5 mm diameter piece cut from a mild steel rod ZE% containing 0.18 % C,
0.6 % Mn, and 0.35 % Si) supplied by “Reliable $tBaders”, Sharjah, UAE,
formed the working electrode; and was mounted,gu8iraldite epoxy resin, in a
glass tube that fits in the electrochemical cetioiPto each experiment, the
working mild steel electrode was abraded usingrees®f carborundum papers
starting with 600 grades and ending with 1200 gsadbe electrode surface was
then polished with 0.3-um alumina on cloth, wasketh deionized distilled
water, and rinsed with pure ethanol, before beimgnsferred to the
electrochemical cell that contained deaerated feésttrolyte.

Instrumentation

Fig. 1 shows the electrochemical cell which consisted ofild steel working
electrode (WE), a saturated calomel electrode (S&Ep reference electrode
(RE), and platinum gauze counter electrode (CEjrRo each experiment,
nitrogen was bubbled to deaerate the electrolyites Gell was designed in a way
that the nitrogen was allowed to escape into thaisa, precluding its collection
at the electrode surface.

The counter-electrode compartment was separated fne working-electrode
compartment with a glass frit in order to protdwt tvorking electrode from any
substance that may be produced at the counter radectduring the
electrochemical reactions. The following electrauieal instrument was used:

A PC controlled AUTOLAB PGSTAT128N Modular Poterdiat
(electrochemical workstation) (supplied from Metrghmapable of driving
currents up to £ 800 mA with an output potentialbas the cell of up ta 10 V.

Measuring procedure

Electrochemical corrosion measurements (Tafel plaere carried out on the
mild steel electrode, prepared as described beior#,0 M HCIl and in 1.0 M

HCI containing various concentrations of the prega¥MIBB inhibitor. The

concentration of the inhibitor ranged from 110 to 1x10? M.
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Figure 1. The electrochemical cell. 1) gas bubbler, 2) Bgldss socket, 3) Platinum
gauze (counter electrode), 4) glass frit, 5) irtat nitrogen gas, 6) luggin capillary
(reference electrode), 7) iron rod (working eled&)y 8) epoxy resin, 9) B 24 glass
socket, 10) copper wire.

After filling the cell with 60 mL of the electrolgt the solution was deaerated
with nitrogen gas, and the WE equilibrium potentials monitored and recorded
vs. SCE, until it reached a steady state. Therel@etpotential was then scanned
between overpotentials of -100 mV to +100 mV vsES& a sweep rate of 1

mV.s1,

Results and discussions

The anodic and cathodic polarization curves (Tadfket) of the mild steel
electrode in deaerated 1.0 M HCI solution, with amithout the addition of
various concentrations of 1,4-di(1-vinyl-3-methyiitazolium) benzene
dibromide (VMIBB), are shown in Fig. 2.

Both the anodic and cathodic branches of the cwere affected by the presence
of the inhibitor. The corrosion current decreaseih whe increase of the
concentration of VMIBB inhibitor, as shown in Tahlle In the absence of the
inhibitor (in 1.0 M HCI), the corrosion current wesund to be 0.84 mA, which
decreased sharply to 0.038 mA at 1xM of VMIBB inhibitor in 1.0 M HCI
(reaching about 95% inhibition) (Table 1).

The values of the percentage inhibition of VMIBBvarious concentrations in
1.0 M HCI were calculated according to the follogriaquation and the results
and are shown in Table 1:

Ugorr ) Uninh. = Ucorrtinh, = 100 (1)

Percentage inhibition = -
UcoreUninh.

where: (ICorr-)umnh. is the corrosion current in the uninhibited sauati

and(|(;0rr_)mh_ is the corrosion current in inhibited solution.

20C



A. Nahlé et al. / Port. Electrochim. Acta 34 (2016y-211

:

d_'_ﬂ_,d-r'
N\

\'\.

'\\

WELLY Crrrand (a3
F

™
=
T

i | | =
] 1 | I ..
i 5.1 e 0d liF .
Fotential applied ()

Figure 2. Anodic and cathodic polarization curves of mildedtin an uninhibited 1.0 M
HCI solution and in 1.0 M HCI containing variousncentrations of 1,4-di(1-vinyl-3-
methylimidazolium) benzene dibromide. 1) 1.0 M HEN02 M Inhibitor; 2) 1.0 M
HCI + 10% M Inhibitor;3) 1.0 M HCI + 1¢ M Inhibitor; 4) 1.0 M HCI + 16 M
Inhibitor; 5) 1.0 M HCI + 1& M Inhibitor; 6) 1.0 M HCI.

Table 1 shows that the percentage inhibition irseeagradually from about 1%
(with 1x10° M inhibitor) to reach about 95% with 1x2® inhibitor.

Table 1. Tafel corrosion currents and percent inhibitions D#-di(1-vinyl-3-
methylimidazolium) benzene dibromidévarious concentrations in 1.0 M HCI at room
temperature.

1.0M 1.0M 1.0M 1.0M 1.0M
1.0M HCI + HCI + HCI + HCI + HCI +
HCI 1x10%° M 1x10° M 1x10* M 1x10% M 1x10%? M
VMIBB VMIBB VMIBB VMIBB VMIBB
| corrosion 0.84 0.83 0.73 0.25 0.12 0.04
[ mA
Percent
Inhibition — 1.19 12.00 70.24 85.71 95.24

Effect of temperature

Specimen preparation

Rectangular specimens (1 cm x 2.3 cm x 0.3 cmjrout a large sheet of 3 mm
thick mild steel (IS 226 containing 0.18 % C, 0.6\, and 0.35 % Si), supplied
by “Reliable Steel Traders”, Sharjah, UAE; were dustor weight loss
measurements. A 2-mm diameter hole was drilledectoghe upper edge of the
specimen, and served to be hooked with a glassandnmersion purposes.
Prior to each experiment, the specimens were paishith 600 grade emery
paper, rinsed with distilled water, degreased vatetone, dried, and finally
weighed precisely on an accurate analytical balance
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Instrumentation

For the weight-loss measurements, a 250 mL rountbrnoflask fitted with a
reflux condenser and long glass rod, which serwedidok and immerse the
specimen and in turn immersed in a thermally cdlelovater bath, was used.

Measuring procedure

The flask was filled with 100 mL of 1.0 M HCI soiom with and without
(VMIBB) of various concentrations, then placed iater bath. As soon as the
required working temperature was reached, the stdel sample was immersed
in the solution, and left there for exactly six hguafter which the sample was
removed, rinsed with distilled deionized water, maged with acetone, dried,
and finally weighed precisely on an accurate aratalance. This procedure
was repeated with all the samples, with a varidtynbibitor concentrations
ranging from 1x16 M up to 1x1& M; and at temperatures ranging from 303 to
343 K. These experiments were repealed for repibilit); and the average
values were reported.

Results and discussions (effect of temperature)

Weight loss corrosion tests were carried out omtiié steel in 1.0 M HCI in the
absence and presence of (VMIBB) over a period bbérs. Table 2epresents
the corrosion rates [mg.chirl], and the percentage efficiencies [%)] for the
studied inhibitor with concentrations varying frdm10® M to 1x10? M at 303,
313, 323, 333, and 343 K, respectively. The pesgmnefficiency was calculated
according to the following expression:

04 Inhibition = Sunish.” Rimh. 900 2)

CRninh .
whereCR,,,,, andCR,,, are the corrosion rate without and with inhibit@spectively.

Table 2. Effect of concentration of 1,4-di(1-vinyl-3-metipidazolium) benzene
dibromideon the corrosion rate (mg.chi) and percentage efficiency of mild steel in
1.0 M HCI at various temperatures.

Temperature / K

303 313 323 333 343
Conce(?ftratlon Corr. % Corr. % Corr. % Corr. % Corr. %
o Rate | Eff. Rate | Eff. Rate | Eff. Rate | Eff. Rate | Eff.
Inhibitor
1LOMHCI | 0414| — |0976] — |2234] — |5605] — | 936 | —
Lo el | 0.327| 21.01| 0.792| 18.87| 2.042| 859 | 5.157 | 8.00 | 8.66 | 7.54
1'(1))('\{'0';',(\3/"* 0.222 | 46.28 | 0.588| 39.82 | 1.438 | 35.61| 3.920 | 30.07 | 6.74 | 28.01
1'2}("{'0';'3* 0.104| 74.82| 0.183| 81.26 | 0.367 | 83.55 | 1.208 | 78.44| 2.86 | 69.47
1'2}("{'0'23* 0.036 | 91.38 | 0.098| 89.96 | 0.154 | 93.09| 0.331 | 94.09| 0.74 | 92.13
1'2}("{'0@3* 0.026 | 93.72| 0.081| 91.70 | 0.118 | 94.73| 0.267 | 95.24 | 0.36 | 96.19
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Fig. 3 and Fig. 4 show the plots of the corrosiate iof (VMIBB) as a function of
concentration at 303, 313, 323, 333, and 343 K308 K (Fig. 3) the corrosion
rate dropped from 0.414 mg.ch! (1.0 M HCI in the absence of the inhibitor)
to 0.327 mg.cm.h?, when 1x1¢ M of (VMIBB) was present in the 1.0 M HCI.
This corrosion rate continued to decrease slighdlyreach 0.222 mg.cfh?
(46.3 % inhibition) at a concentration of 1xXM, followed by a further slow
decrease to reach 0.104 mgZzm, when the inhibitor's concentration was
1x10* M; and kept on decreasing to reach 0.026 mg.om(93.7 % inhibition)
at a concentration of 1xfOM. At 313 K (Fig. 3), the curve showed a steep
decrease in corrosion rate between 1M and 1x16¢ M, followed by a slow
decrease to form a plateau between Px#0and 1x1&F M, where the inhibition
reached about 92%.

1
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0 T Y
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Figure 3. Effect of concentration of 1,4-di(1-vinyl-3-methyidazolium) benzene
dibromide on the corrosion rate (mg:éim?) of mild steel in 1.0 M HCI at various
temperatures.4 303 K; m 313 K).
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Figure 4. Effect of concentration of 1,4-di(1-vinyl-3-metimidazolium) benzene
dibromide on the corrosion rate (mg:é') of mild steel in 1.0 M HCI at various
temperatures:& 323 K; 4 333 K; & 343 K).

At 323 K(Fig. 4), a slow decrease in the corrosion curcacurred between

1x10°% M and 1x16¢* M and remained steady at higher concentrationsach
0.118 mg.cnt.ht at 1x10? M.
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At 333 and 343 KFig. 5) the presence of the (VMIBB) inhibitor cadsse sharp
decrease in the corrosion rate between £xiDand 1x1¢* M, followed by a
slow decrease at higher concentrations, reachi@§70mg.crt.h! (95.24%
inhibition), and 0.36 mg.crhh! (96.19% inhibition) for 1x18 M inhibitor
employed at 333 K and 343 K, respectively.
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Figure 5. Effect of concentration of 1,4-di(1-vinyl-3-methyidazolium) benzene
dibromide on the percent inhibition of mild steell.0 M HCI at various temperatures.
(¢ 303 K; m 313 K; A 323 K; 4+ 333 K; & 343 K).

The data obtained from the weight loss measurenvegrts plotted in accordance
to Arrhenius equation:

—_ EB
In rate = - - =+ const. 3)

where & is the activation energy [kcal.m) R is the gas constant [kcal.rmgl
T is the temperature [K], and const. = constant.

The Arrhenius plots of the corrosion of mild stael1l.0 M HCI solution (Ln
corrosion rate as a function of 1/{able 3), with and without the presence of
(VMIBB) at concentrations ranging from 1x$®/1 to 1x10? M, are presented in
Fig. 6.

Table 3. Data obtained from the weight loss measurementsAfdrenius equation:
(1/T) against Ln corrosion rate.

(1T)x Ln corrosion rate (mg.cni?.h™)
10K 1.0M 1.0 M HCI 1.0 MHCI | 1.0 M HCI 1.0 MHCI | 1.0 M HCI
HCI +1x10°M +1x10°M | +1x10*M +1x10°M | +1x10°M
3.30 -0.882 -3.650 -3.324 -2.263 -1.505 -1.118
3.19 -0.024 -2.513 -2.323 -1.698 -0.531 -0.233
3.10 0.804 -2.137 -1.871 -1.002 0.363 0.714
3.00 1.724 -1.321 -1.106 0.189 1.366 1.640
2.92 2.236 -1.022 -0.301 1.051 1.908 2.159
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From Fig. 6, the slope—(%) of each individual line was determined and used t

calculate the activation energy according to egua®, and taking R=1.987x£0
kcal.mol* (Table 4). In the presence of high inhibitor cortcations (1x1¢ M
and 1x1@ M), caused a decrease in the activation energgiallp 16.52
kcal.molt), which could be attributed to chemisorption doecharge sharing or
transfer from the organic inhibitor to the metalfaoe to form coordinate
covalent bonds, while an increase in the activagoergy, occurred at low
concentrations of the inhibitor (1x¥QM to 1x10° M), is due to physisorption
[34].

3.000

2.000 A

1.000 4

0.000 4
-1.000 -
-2.000 1
-3.000 4

n
b
o
=]
=

Ln Corrosion Rate, mg.cm 2.k

300 310 320 330

1T x 103, K+
Figure 6. Effect of temperature on the corrosion rate of nstdel in 1.0 M HCI
solution with and without the presence of varioesiaentrations of 1,4-di(1-vinyl-3-

methylimidazolium) benzene dibromide# (L M HCI; m 1x107 M; A 1x10°M; +
1x10° M; & 1x10% M; @ 1x103 M).

r
3

Table 4. Activation energy (B for the corrosion of mild steel in 1.0 M HCI witind

without 1,4-di(1-vinyl-3-methylimidazolium) benzerdibromide inhibitor at various
concentrations.

Activation energy, Ea (kcal.mol?)
System
1x102 M 1x103M 1x10%M 1x10°M 1x10°M
1.0 M HCI 16.52 16.52 16.52 16.52 16.52
1.0 M HCI + 1,4-di(1-vinyl-
3-methylimidazolium) 13.35 15.03 17.49 20.37 21.44
benzene dibromide

The surface coverage of various concentrations(VMIBB) (ranging from

1x10°% M to 1x10? M) on mild steel surface as a function of tempeetare
shown in Table 5.

The dependence of the fractionC6 as a function of @hof (VMIBB) is shown

in Fig. 7. The obtained plot of the inhibitor igralst linear, with a correlation
coefficient about 1.00.

The plot of%‘" versus G yielded a straight line with nearly unit slope ahd

best fits are obtained with Langmuir adsorptiortheom, as presented in Fig. 7.
It was found that the linear correlation coeffidiés very close to 1.000, which
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clearly proves that the adsorption of (VMIBB) fromO M hydrochloric acid
solutions on mild steel obeys the Langmuir adsomptisotherm, which is
described by the following equation:

h:(:mh-i- L

0 K

(4)

ads

where 6 is the degree of coveragea.dKis the equilibrium constant for the
adsorption reaction, andn&is the concentration of the inhibitor.

Table 5. Effect of concentration of 1,4-di(1-vinyl-3-metihmidazolium) benzene
dibromide on surface coveragg for mild steel in 1.0 M HCI at various temperasir

Temperature / K
303 313 323 333 343
Concentration
of inhibitor 0 0 0 0 6

1.0 M HCI + 1x108 M 0.210 0.189 0.086 0.080 0.075
1.0 M HCI + 1x10°M 0.463 0.399 0.356 0.310 0.280
1.0 M HCI + 1x10*M 0.748 0.813 0.836 0.784 0.695
1.0 M HCI + 1x103M 0.914 0.800 0.931 0.941 0.921
1.0 M HCI + 1x102M 0.937 0.917 0.947 0.952 0.962

1.2E-02

e |y = 1.0656x « 2E-05

Rt=3

1]

7 BOED3

B.OE-03

4.0E-D3

Cow /B [mod

2.0e-03

CLOE+DOD -
0O0E+D0  3.00E-03  6O0E-03 9.E -3

o [moLLY]

Figure 7. Langmuir isotherm for the adsorption of 1,4-difhy-3 methylimidazolium)
benzene dibromide on mild steel in 1.0 M HCI.

From the intercept of the straight Ii(}%—) = f(Ciyp), Kads value can be

imh

g
calculated.
The equilibrium constant for the adsorption reactiq, is related to the standard
free energy of adsorption via the following equatio

AG

K, = - ol"RE (5)

gq 55.5
where kg is the equilibrium constant for the adsorptionctesAG is the
standard free energy [kcal.mijl R is the gas constant [kcal.mfland T is the
absolute temperature [K].
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Rearrangement of (Equation 5) leads to Equation 9.

555 K__ = {_E}

5K, = e EU (6)
In(55.5K,,) =In o 7)
In (555K,,) = - = (8)
AG=—RTIn (555 Keqj (9)

The standard free energy change of adsorption efirthibitor, AG®, can be
calculated from the results in Figure 7 used towdate the equilibrium constant,
Keq and Equation 14 at various temperatures (303 30<3.

The standard enthalpy change of adsorptidH?, for the inhibitor can be
calculated from the following equation:

AH® = E_—RT (10)
The entropy,AS®, can be calculated at various temperatures forirthibitor
using Equation 16:

AG? = AH? — TAS® (11)
Tables 6, 7 and 8 show the thermodynamic dataradadain the presence of the
inhibitor at 1x1 M. These thermodynamic quantities represent tgebahic
sum of the values for adsorption and desorptiore fikgative value oAG°
(Table 6) indicates the spontaneous adsorptiomtabitor on the surface of the
mild steel. The calculated standard free eneWy@&’, varied from -12.39
kcal.mol! at 303 K to -13.26 kcal.mdlat 343 K.

Table 6. Free energy of adsorptionGad9 for mild steel in 1.0 M HCI in the presence
of 1,4-di(1-vinyl-3-methylimidazolium) benzene dilonide at various temperatures
(303 K — 343 K).

AG, kcal.mol*
303 K 313 K 323 K 333K 343 K
-8.93 -9.23 -9.52 -9.82 -10.11

The standard enthalpy change of adsorption forirthiitor, AHC, is shown in
Table 7. The positive values of th1 are due to the fact that, in order for the
inhibitor to get adsorbed on the metal substratdsqgtion process is
exothermic, negative enthalpy), water moleculescivlare already adsorbed on
the surface have to get desorbed into the solufaesorption process is
endothermic, positive enthalpy). Since an enormmusber of water molecules
were initially adsorbed on the metal surface, aydammount of energy is
provided to achieve this endothermic process; enother hand, a small number
of inhibitor molecules will replace the water aethmetal surface, which, in its
turn, will release a small amount of energy dutimig adsorption process.
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Table 7. Enthalpy of adsorptiorA) for mild steel in 1.0 M HCI in the presence of
1x102 M 1,4-di(1-vinyl-3-methylimidazolium) benzene dinide at various
temperatures (303 K — 343 K).

AH, kcal.mol?
303 K 313 K 323 K 333 K 343 K
12.75 12.73 12.71 12.69 12.67

The adsorption process is exothermic and assocwitbda decrease in entropy
(AS) of solute, while the opposite is true for thdvent. The gain in entropy
which accompanies the substitutional adsorptioncgse is attributed to the
increase in the solvent entropy (Table 8). Thisagmwith the general suggestion
that the values oGP increase with the increase of inhibition efficigri22, 35],
as the adsorption of the organic compound is aceomgd by desorption of
water molecules off the surface.

Table 8. Change in entropyAS) for mild steel in 1.0 M HCI in the presence o4-1
di(1-vinyl-3-methylimidazolium) benzene dibromidewarious temperatures (303 K -
343 K).

AS, kcal. K1.mol?

303 K 313K 323K 333K 343 K

0.072 0.070 0.069 0.068 0.066

The high inhibition efficiency may be attributed ttee preferred flat orientation
of this compound on the metal surface. The inteacbccurs between the
delocalizedr-electrons of the three aromatic rings, the twolbi®twonds{ C=

C —), and the lone pair of electrons on N atoms whth positively charged metal
surface. In addition, the two double bongs@ = C —) play a major role in the
stabilization of both sides of the inhibitor on theface of the metal.

Conclusions

1,4-di(1-vinyl-3-methylimidazolium) benzene dibraiaiwas found to be a very
efficient inhibitor for mild steel in 1.0 M HCI sation, reaching about 94 per
cent at a considerably low concentration (IxX1d) at 303 K. The results

obtained from electrochemical and weight loss memmseants are in mutual
agreement.

(VMIBB) is a potential corrosion inhibitor, sincegontains not only a nitrogen
atom, but also three phenyl rings. It was appah@mh the molecular structure
that this compound would be adsorbed onto the nsetidace through the lone
pair of electrons of nitrogen and p-electrons & three aromatic rings, as well
as the two double bonds that are attached to tfdanruole rings. The percentage
inhibition in the presence of this inhibitor deed with the increase of
temperature at low concentrations 118l to 1x10* M, which indicated that

physical adsorption was the predominant inhibittaechanism. However, the
percentage inhibition in the presence of this iitbibwas not affected with
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temperature at high concentrations (IXM and 1x1& M), which indicates a
chemical adsorption on the surface of the metal.
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