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Abstract

Corrosion inhibition of Al-Mg alloy in 2.0 M HCI wainvestigated in the absence and presence ofetiffe
concentration of Benzylamine-N-(p-methoxy benzylide [BANPMB]. Weight loss, galvanostatic
polarization, electrochemical impedance spectrogd&lS) and scanning electron microscopy (SEM) were
employed. The inhibition efficiency increased witttrease in inhibitor concentration but decreasétth w
increase in temperature. The adsorption of Schiebwvas found to obey Langmuir adsorption isoth&ome
thermodynamic parameteraG,qys and Qg9 and activation energy {Ewere calculated to elaborate the
mechanism of corrosion inhibition. The polarizatmeasurement indicated that the inhibitor is ofedixype.
Electrochemical impedance was used to investigage miechanism of corrosion inhibition. The surface
characteristics of inhibited and uninhibited metaiples were investigated by scanning electronostopy
(SEM).
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1. Introduction

Corrosion of metal is caused by electrochemicaitiea between a metal (or an alloy) and aqueousehéa
proceeds according to a complex electrochemicalga®that is related to the atomic structure otanathe
corrosion of metal is the result of two simultangeoeactions that are in electrical equilibrium,,i@idation
of metal to metal ions and reduction of hydrogeihytdrogen gas. Aluminum and its alloys have lowsitgn
attractive appearance, relatively good corrosia@istance and excellent thermal and electrical cciinty.
The combination of these properties makes it aepredl choice for many industrials applications sash
automobiles, food handling, containers, electrategices, buildings, aviations, efd.-3]. Various attempts
have been made to study the corrosion inhibitionrgganic inhibitors in acid solutior4-8].

Hydrochloric acid and sulphuric acid solutions ased for pickling of aluminium or for its chemical
or electrochemical etching. It is very importantadd corrosion inhibitors to decrease the rate efain
dissolution in such solutions. The inhibition obieinium and its alloys in acidic solutions wereemsively
studied using organic compoun{16]. It is known that the organic compounds are effecthorrosion
inhibitors due to their ability to form an adsorbgubtective film at the metal surface. The adsorptf the
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surfactant on the metal surface can markedly ch#mgeorrosion resisting properties of the meftals 18].
So the study of the relations between the adserptial corrosion inhibition is of great importance.

Some Schiff bases have recently reported as effecbrrosion inhibitors in acidic media for stge9,
20], aluminium[21], aluminium alloyg22,23] and coppef24]. Due to the presence of the > C = N — group,
electronegative nitrogen, sulfur and/or oxygen aamthe molecules, Schiff bases should be goosion
inhibitors. The action of such inhibitors dependstlze specific interaction between the functiorralugs and
the metal surface. So it is very important to €jathe interactions between inhibitor molecules anetal
surfaces in order to search new and efficient stwroinhibitorg25-28].

In earlier work the inhibition of corrosion of ziiin sulphuric acid by Schiff bases of ethylenediam
[29], ortho-substituted aniline-N-salicylideng9], ortho-, meta-, and para-aminophenol-N-salicyled81],
meta-substituted aniline-N-salicylideri@2] and Salicylidene-N-N'-morpholing@3] have been reported.

In the present work, the inhibitive effectivene§8ANPMB have been studied in retarding corrosion
of Al-Mg alloy in 2.0 M HCI. Weight loss method, lganostatic polarization, electrochemical impedance
spectroscopy (EIS) and scanning electron micros¢8fv) techniques were used to investigate thebitihg
influence of BANPMB. EIS has been considered aalaable and powerful tool to assess the degradafion
organic coating$34]. EIS has long been used to predict the servictntieof corrosion protective layers. EIS
data are also assimilated to develop meaningful elsotb analysis the physical behavior of the cgatin
degradatiorf35]. Scanning electron microscopy (SEM) was employeditgerve the surface morphology of
the mild steel corroded in test solutidBs].

2. Experimental

2.1 Synthesis of Schiff base

Schiff base used in the present work was syntheédipen equimolar amount of p-methoxy benzaldehyuz a
Benzylamine through a condensation reaction innethmedia as prescribed by Shah et al. [37]. BANPMB
[registry number:-622-72-0, color:-dark yellowisiquid, b.p.:- 225.1°C, 0.5268 mW/mg from DSC graph
(Fig-1)] is insoluble in water but soluble in ethanol. Teepound was characterized through its structuie da
[IR (Fig.2)] and its purity was confirmed by thin-layer chratmgraphy (TLC). The chemical structure of the
investigated compound is given below :
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Fig.1DSC graph of BANPMB
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Fig. 2: IR Spectrum of BANPMB.

2.2 Electrodes and electrolytes:

Corrosion test were performed using coupons predaoen Al-Mg alloy. The chemical composition (wt%i
the Al-Mg alloy sample is Mg(2.6%), Cu(0.1%), S&%), Fe(0.5%), Mn(0.5%), Cr(0.4%) and balance Al.
Rectangular specimens of Al-Mg alloy of size 6 cr@ em and thickness 0.087 cm with a small holeboiua

2 mm diameter just near the upper end of the spmTiwere used for the determination of weight |d$se
specimens were polished with ‘0’, ‘00", ‘000’ an@000’ grade Oakey emery paper. The specimens degtea
by A. R. carbon tetrachloride (sulphur free).

For polarization and impedance measurements, roetgdons of circular design, diameter 2.802 cm
with a handle 3 cm long and 0.5 cm wide and thiskn@087 cm with a small hole of about 2 mm diamete
just near the upper end of the specimen were T$edhandle and the back of the coupon and of thidiany
platinum electrode were coated with Perspex leawainky the circular portion of the specimen of agar
surface area 6.156 éraxposed to the solution.

The corrosive solution (2.0 M HCI) was prepareddiytion of analytical grade 37% HCI (NICE)
with double distilled water. The concentration raraf employed inhibitor was 0.001 to 0.5% in 1.0H@I.
The used all chemicals for preparation of Schiffedbavere AR grade (MERCK).

23 Measurements:
Three methods namely weight loss method, impedspeetroscopy, polarization study and scanning rellect
microscopy were used to determine the corrosioibitibn efficiencies of BANPMB.

2.3.1 Weight loss method:

In weight loss method, the specimens were expas&dot M HCI solution containing controlled additiof
BANPMB in the range of 0.001% to 0.5% inhibitor centration. One specimen only was suspended by a
glass hook in each beaker containing 230 ml oftéisé solution which was open to the air at 35°5°0, to

the same depth of about 1.5cm below the surfactheoftest solution. The experiments were repeated at
different temperatures, ranging from 35° + 0.5°G55 + 0.5°C in absence and presence of 0.5% itanibi
concentration after 30 minutes.

2.3.2 Electrochemical measurements;
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Electrochemical experiments were carried out usirgfandard electrochemical three-electrode celVig\l
alloy was used as working electrode, platinum ast@ electrode and saturated calomel electrod&)&€
reference electrode. The test solution was cordainea H-type (80 ml in each limb) Pyrex glass e&ith
Luggin capillary as near to the electrode surfasepassible and a porous partition to separate wloe t
compartments. The potential was measured agasattieated calomel electrode (SCE), in polarizasioialy.

The corrosion parameters such as corrosion poté€Btiq), corrosion current density.4l) and Tafel
plots were measured in polarization method. In $tigly, the current density was varied in the raofg2 x
10*to 3.25 x 1G A cm®,

Electrochemical impedance measurements were daiein the frequency range of 20 kHz — 0.1 Hz
at the open circuit potential, after 30 minutesirmoimersion, by applying amplitude of 5 mV sine wa®
signal (AUTOLAB). Double layer capacitanceg(fGand charge transfer resistanceg)(Ralues were calculated
from Nyquist plots as described by Hoss¢88]. EIS data were analyzed using frequency resporeigzan
(FRA) electrochemical setup.

2.3.3. Scanning electron microscopic studies:

The surface morphology of the Al-Mg alloy samplesibsence and presence of BANPMB was investigated
after weight loss using SEM technique [Make/mddeD 1430 VP]. The SEM images with magnification 20
um and 5Qum of the metal surfaces after weight loss werertake

3. Resultsand Discussion

3.1 Weight loss method

3.1.1 Effect of inhibitor concentration

The corrosion rate of Al-Mg alloy in absence andsgnce of BANPMB at 35° + 0.5°C were studied using
weight loss method. Table-1 shows that the caledlatalues of inhibition efficiency (%IE) and surac
coverage f) for Al-Mg alloy dissolution in 2.0 M HCI in absea and presence of BANPMB. The results
show that inhibitor actually inhibited the corrasiof Al-Mg alloy in 2.0 M HCI solutions. The inhifion
efficiency was found to be depended on the conatair of the inhibitor. As the concentration of thaibitor
increases, the inhibition efficiency (%IE) is going to a maximum values. The inhibitory action oé t
inhibitor against Al-Mg alloy corrosion can be ditrted to the adsorption of Schiff base moleculeshe Al-

Mg alloy surface, which limits the dissolution bitlatter by blocking it corrosion sites and hedeereasing
the weight loss, with increasing efficiency as tbencentration increases. Similar reports have been
documented elsewhef@9, 40].

Table-1 Corrosion parameters for Al-Mg alloy in the preserand absence of different concentrations of
BANPMB obtained from weight loss measurement alC3% 0.5C for exposure period of 30

minutes.
. Concentration Weightloss  Surface 0
Inhibitor (%V/v) (mgdm?)  coveragef) (%IE)
Blank - 1120 - -

BANPMB 0.001 487 0.565 56.5
0.01 295 0.737 73.7
0.05 181 0.838 83.8
0.10 106 0.905 90.5
0.50 11 0.990 99.0

The inhibition efficiency (%IE) and degree of saaé coveraged] were calculated using equations 1
and 2, respectivel@l]:

- 363 -



J. Mater. Environ. Sci. 3 (2) (2012) 360-373 Panchal et al.
ISSN : 2028-2508
CODEN: JMESCN

iy e . . Wu - Wi
Inhibition efficiency (%IE) =W— X 100

W, -W
TW e )

u

Where W, and W are the weight loss of Al-Mg alloy in 2.0 M HCI absence and presence of BANPMB.

Surface coveraged) =

3.1.2. Adsorption behavior

It is generally assumed that the adsorption ofitinbitor at the metal/solution interface is thestf
step in the mechanism of inhibition in aggressivedim. Two main types of interaction can describe th
adsorption of inhibition namely : 1) Physical aqig@mn, 2) Chemical adsorption. In view of the above
discussion, two modes of adsorption, physisorpéind chemisorption, should be considered. The pdicge
of physical adsorption requires the presence daftédally charged metal surface and charged speécidise

bulk of the solutiorf42]. While chemical adsorption process involved chatgaring or charge transfer from
the inhibitor molecules to the vacant p-orbitalbinsurface[42].
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Fig. 3 : Langmuir isotherm for adsorption of Schiff basethe Al-Mg alloy metal surface.

The extent of corrosion inhibition depends on tlidaze conditions and the mode of adsorption of the
inhibitors[43], under the assumptions that the corrosion of tivered parts of the surface is equal to zero and
that corrosion takes place only on the uncoverats pd the surface. Basic information on the intdoa
between the organic compounds and metal surfaceeanovided from the adsorption isotherms. Theiesl
of surface coveragd) for the different concentration of the studiednpmund at 35 + 0.5°C have been sued
to explain the best adsorption isotherm to deteerttie adsorption process. The surface coveragesalare
calculated from Eg. 2 and shows in Table-1.

Several adsorption isotherms (Langmuir isothernunélich isotherm and Temkin isotherm) were
tested for the description of adsorption behavfastadied compound and it is found that adsorptibstudied
Schiff base on Al-Mg alloy surface in HCI solutiobey the Langmuir adsorption isotherm given byZq.

6
Cith = ————— i, 3
inh K(l _ 9) ( )
Where, G is the inhibitor concentratiom, is the surface coverage values and K is the éniuilih constants
of adsorption process. Thus, these results sugjgmtstnere are no interaction or repulsion forcesvben the
adsorbed molecules. Typical plot of Idg1-0) vs log G, for BANPMB is given inFig. 3 It is also indicating
that the formation of a monolayer adsorbate filntr@Al-Mg alloy surface.
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3.1.3. Effect of temperature

The temperature could affect the interaction betwtee metal surface and acidic media in absence and
presence of BANPMB. The effect of temperature anitthibition efficiency for Al-Mg alloy in 2.0 M HC
solution in absence and presence of inhibitor (OEES&PMB) at temperature ranging from 35 to 65°C was
obtained by weight loss measurements. The regétalso given in Table-2.
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0.0 ‘ ‘

29 30 31 32 33 34 35
T*x10°
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Fig. 4 :logp vs. T x 10 to calculate the activation energy of corrosioncess in presence and absence of
BANPMB.

The inhibition efficiencies are found to decreas#hwcreasing the solution temperature from 35°C
to 65°C. The decrease in inhibition efficiency skdhat the film formed on the metal surface is [@etective
at higher temperature, i.e., the desorption ratbefnhibitor is greater at higher temperatdeg.

Table-2 Temperature effect on the weight loss and inhibitiefficiency for Al-Mg alloy in 2.0 M
hydrochloric acid.

o Concentration Weight loss (mg di?) at temperatul
Inhibitor (% VIV) 35°C 45 C 55 C 65 C
Blank - 1120 2399 4910 7608
BANPMB 05 11 24 85 223

(99.0%)  (99.0%) (98.3%) (97.1%)

3.1.4. Thermodynamic parameters
In acidic solution the corrosion rate is relatedeimperature by Arrhenius equation (4%}

p:kexp(—E%T ) 4)

Where,p is corrosion rate determined from the weight loemsurement, Hs the apparent activation
energy, A is the Arrhenius constant, R is the mglas constant and T is the absolute temperature. Th
apparent activation energy was determined fronskbees of logp versus 1/T x 10graph depicted ifig. 4
The values of activation energies were calculatetigiven in Table-3. These values indicate thaptiesence
of BANPMB increases the activation energy of thaahdissolution reaction. The adsorption of theibitbr
is assumed to occur on the higher energy siteslangresence of the inhibitor, which results in bhecking
of the active sites, must be associated with arease in the activation energy of metal corrosiorthie
inhibited statg46]. The higher values of in the presence of BANPMB compared to that imltsence and
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the decrease in the inhibition efficiency (%IE) hwitise in temperature is interpreted as an indicabf
physisorptiorf47, 48]

If it is assumed that the inhibitor is adsorbedtlo@m metal surface in the form of a monolayer film,
covering at any instant a fractiof, of the metal surface in a uniform random mantieen the heat of
adsorption (@9 of the inhibitor can be calculated fraquation 5:

e o TT
249 = 2.303R< o 2_—lo 1 12 | 5
(Qued { 91_82 gl_gl}(-rz _le ©

Where,6; and6, are the values of surface coverage at temperafuaad T, respectively.
The values of the free energy of adsorptidG4;) were calculated from equations 6 and9d]

6
log Gon=log ——=10gB ....coviiiiiii 6
0g G =log - — ~log (6)

where, logB =-1.74 - pGad%.BOERT | I )

The values oAG,ysand Qgs are shown in Table-3. The valuesAiB,4s are negative, indicating that
the adsorption of inhibitor molecules on the metaface is spontaneous process. The studied iohitliteys
the general rule that the effectiveness of corrogihibition increases with increasing the negatiskies of
AGads;

Table-3 Thermodynamic parameters and activation energynfubitor adsorption for corrosion of Al-Mg
alloy in 2.0 M HCI.

. Ea Qads AGads
Inhibitor 5 mole) (kI mole’)  (kJ molé?)
Blank 59.8 - -
BANPMB 87.9 34.3 321

Generally, values oAG,4s around —20 kJ mol& or lower are consistent with the electrostatic
interaction between charged molecules and the ebangetal surface (physisorption), those around k40
mole™ or higher involves charge sharing or transfer frorganic molecules to the metal surface is form a
coordinate type of metal bond (chemisorpti¢bd]. The calculatedAG,qs values are almost slightly less
negative than —40 kJ mofe indicating that the adsorption of inhibitor istnmeanly physisorption or
chemisorption but obeys comprehensive adsorptibgs{pal and chemical adsorption). In addition, tedi
decrease in the absolute valueA@.qs with an increase in the temperatures, indicatirag the adsorption was
somewhat unfavorable with increasing experimemalperature, indicating that physisorption has tlagom
contribution while chemisorption has the minor cimittion in the adsorption mechanism.

The negative value of the heat of adsorptiogd@dicates that the adsorption process is exotiterm
in nature. This observation further confirms phgbi@dsorption of the inhibitor on the metal surfatéiCl
solution.

3.2 Electrochemical impedance spectroscopy (EIS

The corrosion of Al-Mg alloy in 2.0 M HCI solutidn absence and presence of BANPMB was investigayed
EIS at the open circuit potential condition. Thdeefs of the inhibitor concentration on the impesan
behavior of metal in 2.0 M HCI have been studied te corresponding Nyquist plots are givelfrig.5.

The Nyquist diagram obtained with 2.0 M HCI showapacitive loop and the diameter of the
semicircle increases on increasing the inhibitarcemtration suggesting that the formed inhibitien fwas
strengthened by the addition of inhibitor. All thietained plots show only one semicircle and thegeviigted
usingequivalent circuit mode{Fig.6) with capacitance (C) and resistance (R). Thegeh&nansfer resistance
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(Re) values were calculated from the difference inédgnce at lower and higher frequencies as suggegted
Tsuru et. al.[51]. To obtain the double layer capacitancey)(@e frequency at which the imaginary
component of the impedance is maximal (£ was found as represented as following equation,

Ca= YO((Dmax)n_l ............ (8)
All the impedance parameters [Double layer capac#a(G), Charge transfer resistance R Solution
resistance (B] are derived from Nyquist plots and the inhikitiefficiency (%IE) is given in Table 4.
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Fig. 5: Impedance plot obtained at 35°C in 2.0 M HGlamious concentration of BANPMB.
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Fig. 6 : The equivalent circuit model (Randle’s model) usefit the experimental result.
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Fig. 7 : Bode plots obtained at 35°C in 2.0 M HCI in varicoscentration of BANPMB.

The %IE at different inhibitor concentration weedatlated by using equation 9:
— o
Inhibition Efficiency (%IE) = w X 100 oo )
c
where, R and R, are the charge transfer resistance in the HCltisaluin the presence and absence of

BANPMB, respectively. The corresponding Bode phots show irFig. 7.

Table-4 Impedance parameters and corresponding inhibitificiesncy for the corrosion of Al-Mg alloy in

the 2.0 M HCI.
ihi H Rs Rct Cdl 0
Inhibitor ~ Concentration (ohm) (ohm) (wF) (%IE)
Blank - 1.036 2.89 109.7 -
BANPMB 0.001 1.024 6.80 107.9 57.4
0.01 0.970 11.25 100.7 74.2
0.05 0.833 18.96 98.18 84.7
0.10 0.912 30.12 84.39 90.4

The lower capacitance L values for 2.0 M HCI medium indicates the inhomogjty of surface of
the metal roughened due to corrosion. Thev@lues decreases on increasing the inhibitor edrat®on and
reaches very low value for the optimum concentratiball the studied systems indicating that trduotion
of charges accumulated in the double layer dueotmdtion of adsorbed inhibitor lay¢s2]. The charge
transfer resistance (R of double layer increases with increasing theceotration of the inhibitor upto the
optimum level indicating the decreased corrosida.rkn this case, Rralues can be neglected because of the
value is small as compare to that of the valud=.cdnd G.

3.3 Galvanostatic polarisation

Fig.8 show polarization curves of Al-Mg alloy surface2rd M HCI in the presence and absence of
BANPMB. As would be expected both anodic and cathoghctions of metal surface corrosion were irthibi
with the increase of inhibitor concentration. Thésult suggests that the addition of BANPMB redudittle
bit anodic dissolution and significant retards tiydrogen evolution reactid3]. So this inhibitor is a mixed
type inhibitor with predominantly effect on the loatle.

Table-5 shows that the electrochemical corrosimetics parameters, i.e., corrosion potentiahfE
cathodic and anodic slopes., (b)) and corrosion current densityf) obtained by extrapolation of the Tafel
lines. The calculated inhibition efficiency (%IE)also reported from equation 10:

[°corr—Icorr
Inhibition Efficiency (%IE) = X100 ..o (20)
[°corr

Where, 12, and Lo are uninhibited and inhibited corrosion curremsity, respectively.

Table-5 Electrochemical parameters of corrosion of Al-Migyain the presence of different concentration of
BANPMB at 35C and corresponding inhibition efficiencies obtaifiem polarization method.

P : Ecorr b, be lcorrfOr 0
Inhibitor Concentration —\Vn - (videc) (mvidec) cathodic (Ac)  ('F)
Blank - -851 113 121 6.309 x 10 -
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BANPMB 0.001 -862 129 145 1.905 x40 69.8
0.05 -877 132 131 5.754 x40 90.9
-1.0 7
1.5 % *e A
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M N N
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-4.0 w w w
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E (mV vsSCE)
Fig. 8 : Anodic and cathodic polarization curves obtaifwdAl-Mg alloy metal at 3%C + 0.5C in
2.0 M HCl in various concentration of studied Sthése ANPMB.

The good inhibition efficiency was about 83% fokBPMB at 0.5%. It can be seen that by increasing
the inhibitor concentrationthe corrosion rate decreased while the inhibitiffitiency (%IE) increased. The
addition of BANPMB decreases thg,lvalues significantly for all the studied concetitnas (0.001% and
0.05%) due to the increase in blocked fraction efahsurface by adsorption. It is also evident ftbia study
that the inhibition of Al-Mg alloy corrosion is uadboth cathodic and anodic control therefore iitbikcan
be classified as a mixed type inhibitor. The Taflepe variations suggest that Schiff base influetige
kinetics of the hydrogen evolution reaction.

No definite trend was observed in the shift gf,Evalues, in presence of various concentration of
BANPMB, suggesting that this compound behave agdiype inhibitor. Moreover, the inhibitor causes n
change in the anodic and cathodic Tafel slopes;atidg that the inhibitor is first adsorbed ontetal surface
and therefore, impedes by merely blocking the readites of metal surface without affecting thedio and
cathodic reaction mechanigsy].

34 Scanning electron microscopy (SEM)

The surface morphology of Al-Mg alloy specimenp@sed to 2.0 M HCI solution in absence and
presence of BANPMB for 30 minutes was examined igy mesolution SEM techniquéig.9 shows SEM
images of Al-Mg alloy surface which immersed in BIGl solutions with and without the addition of @ %of
BANPMB. It can be clear that the specimen surfaas strongly damaged in absence of inhibitor duedtal

dissolution in aggressive solution. A large numbkepits with large size and high depth distributaer the
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surface are seefif.9c & 99. However, no pits and cracks were observed inrtioeograph after the addition
of inhibitor to the aggressive solutioRig.9a & 9h). Inhibitor molecules adsorbed on active site\bMg
alloy and a smoother surface was observed when a@do the surface treated with uninhibited 2.G1®1
solution.

.

e W

AccV Spot Magn Det WD ——————— 50um
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Fig.9: SEM images of Al-Mg alloy surface after expose@.® M HCI solution with (a), (b) and without (c),
(d) the addition of 0.5% BANPMB after 30 min.
35 Mechanism of inhibition

Many of the organic corrosion inhibitors are commpds with at least polar unit having atoms of
nitrogen, sulfur, oxygen and in some cases selernoh phosphorous. The polar unit is regarded as the
reaction centre for the adsorption process. In suchse the adsorption bond strength is deterntigettie
electron density on the atom acting as the reaatemtre and by the polarisability of the unit. Thadar
organic compounds acting as corrosion inhibitoesaatsorbed on the surface of the bulk metal, Mniiog a
charge transfer from the inhibitor active sites tremetal:

M+ RnX < M : XRn

The size, orientation, shape and electric chargdh@molecules determined the degree of adsorption
and hence the effectiveness of the inhibitor.

The structure of BANPMB has three anchoring sitege (iminic group and two aromatic rings). Schiff
base confers good protection and the compound wgnesent in sufficient amount confer almost 99.0%
protection of Al-Mg alloy in hydrochloric acid leadupport this matter. The adsorption of the inbibbeys
Langmuir adsorption isotherm (The plot of I6gL-6 vs log G is linear). The increase in inhibiting
efficiencies with the increase in the concentratibthe studied Schiff base show that the inhigithttions are
may be due to that adsorption of the inhibitor rooles on the metal surface. It is generally assutnatthe
adsorption of inhibitor at the metal/solution irfitéere is the mechanism of inhibitor through eledtatis
attraction between the charged molecules and ctiarggal. BANPMB has been found to give an excellent
inhibition due to the presence of the electron tiagagroups (such as —OGH which increases the electron
density on the nitrogen of the >C=N- grojfb]. Thus leads to be the strong adsorption of intiibin the
metal surface thereby resulting in high inhibitefficiency.

The free energy of adsorptionG.q) and heat of adsorption (& are negative, suggest that the
adsorption is physisorption which further suppoffredn E, values.

In presence of Schiff base with sufficient amoudodth the cathoidc and anodic are polarized, but a
tremendous polarization effect on the cathode. TthesSchiff base is mixed type inhibitor with artrendous
effect on the cathode.

The high efficiency of inhibitor may be tracedtte presence of a methoxy (—OgHroup which
exhibits a —I (inductive) effect and activated He:mzene ring.

Conclusion
The present study leads to the following conclusiam controlling the corrosion of Al-Mg alloy by
BANPMB in 2.0 M HCI.
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1) The inhibition efficiency of the studied inhibitdncrease with increasing inhibitor concentrationl a
decreases with increasing temperature.

2) The adsorption of the studied inhibitor obeys thagmuir adsorption isotherm.

3) Thermodynamic parametera@.q4s Quis and E) show that the studied compound is adsorbed on Al-
Mg alloy surface by exothermic, spontaneous andiphiadsorption process.

4) BANPMB inhibits both cathodic and anodic reactidng adsorption but tremendous polarization
effect on cathode and hence behave like mixeditymbitor.

5) The obtained results about inhibition efficiencfemm weight loss method, polarization study and
electrochemical impedance spectroscopy are in ggoeement with each other.
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