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ABSTRACT

The corrosion inhibition study of 2-chloro 3-formguinoline was conducted for AI5038 corrosion inML
hydrochloric acid solution at a Laboratory temperatby electrochemical measurements. Inhibitioicieficy increases
with the increase of inhibitor concentration. Ttadgpization measurement reveals that the inhilzitds as the mixed type
and this inhibition effect is attributed to the agstion of the inhibitor on the surface of Al 5088m the bulk of the
solution. Scanning electron microscopy (SEM) micapds were used to investigate the surface morgkodd the Al

sample in presence and absence of inhibitor.
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INTRODUCTION

Al 5083 is one of the most important alloys of Athich has the wide range of industrial applicatiohke
corrosion of Al is of fundamental, academic andustdal concern that has received a considerableuatrof attention
[1]. The Al 5083 is handled under acids, alkaligl @alt solutions in various industrial processdweréfore, under these
con- ditions chlorides, sulfates and nitrates ggressive and cause corrosion. Various corrosiotraiting methods were
used to protect the metals such as protective dogs; cathodic protection and the use of corrogidi+ bitors. Among
these methods, the use of corrosion inhibitoreésnhost convenient and practical method to prdkectnetals from attack
of corrosion [2]. In this method, corrosion inhdritmolecules get adsorbed on the surface of tHe08B from the bulk of

the solution, which blocks the active corrosioesitwhich retards the corrosion [3].

2-Chloro 3-formyl quinoline was selected as a cgioo inhibitor for Al 5083 corrosion in 1 M HCI, wih is a
heterocyclic organic compound that consists of tedeerich species such as nitrogen, oxygen andeptreins in the
heterocyclic ring system. Inhibitor molecule ismda in its structure and free from toxic groups,iclhgives scope to
study it as a potential corrosion inhibitor for B083 in 1 M HCI [4]. Corrosion inhibition effect dhe inhibitor on
cor- rosion of Al 5083 in 1 M HCI has been inveatied by weight loss, electrochemical Tafel polditwaand electro-

chemical impedance spectroscopy (EIS) measurements.

EXPERIMENTAL
Materials
Al 5083 strips (composition: 0.16 % C, 0.35 % MMX® % Si, 0.01 % P, 0.029 % S, 0.06 % Cr, 0.1 Yada
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the remaining is Al) with a dimension of 5 cm 1 6k cm were used for weight loss method, and theessrips with an
exposed area of 1 cm2 (re- maining portion waslated by resin) were used for electrochemical mesmseants. The
strips were abraded with emery papers from gradebeun 80 up to 2000. AR grade hydrochloric acid dadble-distilled
water were used to prepare the 1-M HCI corrosivéianéor all the experiments. 2-Chloro 3-formyl qoiine is having
molecular weight 191.61 and a melting point of 2&4 which is soluble in ethanol. For all the expeents, the inhibitor
was first dissolved in 2 ml of ethanol and thenextitb HCI media. The molecular structure of 2-ohl&+formyl quinoline

is as shown in Figure.1

METHODS
Weight Loss Measurement

Mild steel strips of different weights were immetda different beakers containing 100 ml of 1 M tyehloric
acid solutions(with 2 ml ethanol) in the absence presence of different concentrations such a4@0, 150 and 200 ppm
of 2-chloro 3-formyl quinoline for about 4 h immans time at room temperature. Mild steel stripsevereighed after and
before immersion time to record the weight differ@nBy the help of weight differences corrosiorerand inhibition,

efficiency was calculated.

M Cl
3

A

Figure 1: -Chloro 3-Formyl Quinoline
Tafel Polarization Measurement

Tafel polarization measurement was carried out Wi use of three electrode system such as theingork
electrode (Al 5083 strip), a counter electrode t{pian) and a reference electrode (SCE) by usingH&8D8E(USA)
electrochemical workstation at a Laboratory terapee . In this measurement potential-current curvere recorded at a

scan rate of 0.001 V/s in the given potential range
Electrochemical Impedance Spectroscopic (EIS) Measement

The electrochemical impedance spectroscopy (EIS) maerement was carried out for the Al 5083corm$inl
M HCI at a Laboratory temperature. In this measametmimpedance spectra were recorded by AC sigmétsamplitude
of 5 mV/s at OCP in the frequency range from 0.% kid to 1 Hz.

Scanning Electron Microscopy (SEM)

The SEM micrographs of Al 5083 in the absence aresemce 2-chloro 3-formyl quinoline for about 4 h

immersion period in 1 M HCI were recorded usingsaang electron microscopy (JEOL JSM-840A model).
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RESULT AND DISCUSSION

Table 1: Corrosion Parameters Obtained from the Weaiht Loss Measurement for Al5083 in the Absence and
Presence of Various Con- Centrations of 2-Chloro Bormyl Quinoline in 1 M HCI

Corrosive Medium of Inhibition
2-Chloro 3-Formyl Corrosion Rate (CR) (g/cm2 h) Efficiency (gw)
Quinoline (ppm) y (gw.
(%)
Blank 0.234 -
50 0.156 57.89
100 0.114 71.16
150 0.087 79.44
200 0.032 91.33

Weight Loss Measurement

The values of corrosion rate (CR) and the inhibitéffi- ciency (gv) of inhibitor for AI5083 corrosion in 1 M
HCI were obtained from weight loss measurementhan absence and presence of various inhibitor coratems as
reported in Table 1, where m and mi are the caorosates of Al 5083 in the presence and absendaehdditors in the
solution, respectively. Corrosion rate (CR) of Aleb083 increases with the increasing of inhibitoncentration (Table 1)
due to the blocking of active corrosion sites bg thhibitor molecules on the surface of the Al 5088e inhibition
effi-ciency (gw) of inhibitor increases with the irasing inhibitor concentrations of 50-200 ppm. Tikibition
efficiency of QMC (2-chloro quinoline 3-carbaldehyder Al 5083 in 1 M HCI was reported as 80 % [bherefore, the
present work shows that the 2-chloro 3-formyl gdine acts as an efficient inhibitor with maximunhilpition efficiency
of 88.22 %. This behavior can occur due to thenstrimteraction of the inhibitor with the metal sagcé by adsorption.
Therefore, continuous adsorption of inhibitor theface of Al 5083 covers the surface area to ptatee metal from

attack by corrosion [6].
Tafel Polarization Measurement
The Tafel polarization plots were recorded for 4&083 corrosion in the absence and presencecbl@-0

3-formyl quinoline in 1 M HCI solution at a Labooay temperature
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Figure 2: Tafel Plots for Mild Steel in the Absenceand Presence of Different Concentrations of 2-Chto 3- Formyl
Quinoline in 1 M HCI Solution

The results obtained by Tafel polarization methexkals that the corrosion current density (icoegrdases with
the addition of inhibitor. It implies that this $gm reduces the inhibition efficiency of the intabifor the corrosion of Al
5083 in 1 M HCI solution at Laboratory temperatufle corrosion inhibitor is usually classified a®din or cathodic
type when the change in corrosion potential (Eceatlie is greater than 85 mV. The largest displas#nn Ecorr value
on the blank was 40 mV (after the addition of 2ecbB-formyl quinoline, indicating that the inhibitacts as a mixed type
inhibitor [7, 8 ] Therefore, the adsorption of timhibitor molecule get blocks the corrosion actaites of the Al 5083
surface, which retards the corrosion. It is founal the inhibition efficiency of the some importaputnoline derivatives

such as CQMFA was 84 %at room temperature
Electrochemical Impedance Spectroscopic (EIS)

The kinetics of the electrode processes and sugaagerties for the corrosion inhibition study of5883 by
2-chloro 3-formyl quinoline in 1 M HCI solution wasvestigated by the electrochemical impedance tepecscopic
measurement. The Nyquist plots were recorded f60838 in the absence and presence of2-chloro 3-fagmigoline in 1
M HCI at laboratory temperature as shown in FiguBes

The obtained semicircles are not perfect semidrclbis is because of the typical behavior of ddsaoietal
electrode that shows frequency dispersion of theettance data [10,11] which is attributed to theghmess and other
inhomogeneities of the solid surface [12-14].Thaikition efficiency (gz) increases with increasing inhibitor
concentration with the range of 50-200 ppm. Thidasing inhibition efficiency is attributed to tf@mation of a
protective layer on the surface of the Al 5083.aA®sult, the 200 ppm of 2-chloro 3-formylquinoli&ehibits maximum
inhibition efficiency of around 85 % .

The corrosion of AI5083 in 0 50 100 150 200 250mition efficiency obtained by the EIS measuremeni&d
good agreement with the result obtained from Tafetl weight loss measurements. While considerindh libe
measurements, it could be observed that the 2@l8efiormyl quinoline acts as a good corrosion iftbiband shows
better inhibition efficiency around85 % or Al 50881 M HCI.
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Figure 3: Nyquist Plots for Al 5083 in the Absencand Presence of Different Concentrations of 2-Chlar 3- Formyl
Quinoline in 1 M HCI Solution
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Figure 4. SEM Images of Al 5083 in 1 M HCI Media (2in the Absence of Inhibitor (b) in the Presencefdnhibitor
Scanning Electron Microscopy (SEM)

Scanning electron microscopic (SEM) images werenalo investigate the surface study the on the G835
surface for the corrosion in the presence and aleseh?2-chloro3-formyl quinoline for an immersioerjpd of 4 hr are

shown in Fig.4.SEM image of the Al 5083 sample tmagjh surface and it is completely covered by ttghitor which
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forms smooth surface .Mechanism of inhibition ThehBro 3-formyl quinoline drug molecules contaitragen, oxygen
and fused benzene rings. The present work indichtgshis inhibitor is adsorbed on the metal stefaredominantly by
chemisorption method. 2-chloro3-formyl quinolineiggadsorbed on the Al 5083 surface by donor—accepteractions
with the vacant d-orbital of metal. Nitrogen and/g&n atoms of the inhibitor may donate a lone pakelectrons to the
vacant d orbital of the metal and forms co-ordifatad. Also, p electrons of the aromatic rings atsny form the same

type of bond with the metal atom.
CONCLUSIONS

2-Chloro 3-formyl quinoline acts as a good corrasithibitor with the maximum inhibition in and anmdi 80 %,
corresponding to the optimum concentration at 20@.pThe inhibition effect of 2-chloro 3-formyl quiline is attributed
to the adsorption process. This inhibitor acts mixed type inhibitor. Therefore, adsorption procés®xothermic in
nature . SEM micrograph gives a visual idea aboeiférmation of a protective layer on the Al 5088face, which retards
the corrosion rate. So 2-chloro 3-formylquinolineows to be a good inhibitor, as proved by all themical and

electrochemical measurements.
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