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ABSTRACT

The corrosion behavior of ZINC-ALUMINIUM alloy in the presence of
Schiffs Base derivative has been investigated in 1M NaCl solution using
Open Circuit Potential techniques. Inhibition efficiency of this compound
has been found to vary with concentration of the inhibitor derivative and
temperature. The results obtained from OCP measurements were in good

agreement. © 2014 TradeSciencelnc. - INDIA

INTRODUCTION

ZINC-ALUMINIUM aloyiswidely usedinvari-
ousindustrial operationsand the study of itscorrosion
and itsinhibitionisasubject of practica significance.
Theuse of organic compounds containing nitrogen as
corrosioninhibitorsiswidely spread for many metals
and dloys, littleisknown of their functions because of
the complexity of the process. ZINC-ALUMINIUM
aloy isusedin microd ectronics, fabrication of heat ex-
changer tubes and cooling water systems, dueto its
hightherma and dectrical conductivities, low cost and
malleability. Corrosion inhibition of ZINC-ALU-
MINIUM alloy can be achieved throughthe modifica:
tion of itsinterface by forming self assembled ordered
ultrathinlayers of organicinhibitors. Commonly used
inhibitorsfor ZINC-ALUMINIUM dloy corrosionare
toxic compoundsthat should bereplaced with the new
eco-friendly inhibitors. The purpose of the present pa
per isto determinethe effect of SchiffsBasederiva-
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tivestowardsthe corrosion of ZINC-ALUMINIUM
aloyinNaCl. As SchiffsBasederivativeshaverarely
been studied asinhibitorsfor ZINC-ALUMINIUM
aloyinNaCl.

METHODS

Materials

Tests were performed on ZINC-ALUMINIUM
adloy of thefollowing composition

Aluminum Copper Magnesium Zinc
26-28% 2-2.5% 0.01-0.02% Balance
Inhibitors

The SchiffsBasederivativesused inthisstudy are
non-toxic, withhighmolecular Sze, containalargenum-
ber of donating atoms (N- atoms) and easily available
as pharmaceutical drugs manufactured by many phar-
maceuticalsand their structurearelisted below:
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A MixtureOf, 4-diaminodiphenyl ether (1) and o-
vanillin(2) in methanol isstirred at room temperature
for one hour to give an orange ppt and after filtration
and washing with methanol to give the pure Schiff
base(3)

Solutions

CHO

Theaggressivesolutions, 1 M NaCl were prepared
by using dilution with demineralized water. The con-
centration range of the inhibitors used was 2ppm to
6ppm.

Proceduresused for corrosion measur ements

v

Multi Veltimeter

Open circuit potential test

solution

The equipment containsamultimeter whereresis-
tance, dternate current and direct current can be mea-
sured withtwo out let wiresgiven andit runswithacell
of 9 voltscapacity. An aluminumwireisused to hold
the specimen. Specimenis connected to thewireand
suitable covered by Teflon tape so that duminumisnot
exposed to € ectrolyte medium. The specimenismade
as anode and the cathode will bethe reference elec-
trodethat isstandard calomel e ectrode. Beforetesting
each specimenwas cleaned in acetonefor five minutes
and air-dried. Both e ectrodes are connected to multi-
meter and thesameis switched onto measuretheDC
voltage devel oped after dipping themin NaCl, whichis
used asdl ectrol yte solution. Thevoltagedevel oped and
displayed by themultimeter isnoted for every hour for
aperiod of seven days. The procedureisrepeated for
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al thefour specimens. Then theresultsare computer-
ized and s mulation graphsare produced by takingtime
of immerseversusthe potentia developed.
Rectangular specimen of 2cm length and 1cm
breadth is prepared by adopting standard metallo-
graphic procedureand connected in acircuit contain-
ingaauminiumwire, calome e ectrode, multimeter and
immersedinatest cell containing 1M NaCl solution.

3

RESULTSAND DISCUSSIONS

Corrosion behavior

Figure 1 showsthesmulation curvesfor theZINC-
ALUMINIUM/inhibitor that aretypica for both matrix
dloy & withinhibitor. Inthebeginning the potentia de-
creases up to 48 hrsof exposurethen the potentia re-
mains constant dueto passivation. That isthereisa
possibility of development of non-porouslayer of alu-
minum oxide can be predicted which may prevent cor-
rosion and therewill decreasein corrosion behaviour.
Increase in percentage of Inhibitor in the corrodunt
medium resultsin amarked decreasein potential de-
velopment. Whichisclear indicationintheinthein-
creaseof corrosionres stancefrom matrix towith 6ppm
inhibitor.

corrosion studies by open circuit
potential in 1M NaCl Using Schiff Base
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Figurel: Corrosion studiesby open circuit potential in 1m
nacl solution using organicinhibitors
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CONCLUSIONS

Corrosion behavior of ZINC-ALUMINIUM al-
loy & withinhibitor weretested by Open Circuit Po-
tential Method seemsto decreasefor 48 hrsof expo-
sureand remains constant afterwardstill 96 hrsof ex-
posurefor matrix aswell asZINC-ALUMINIUM with
inhibitor. Potential devel oped for each hour decrease
withincreaseininhibitor Concentration from 2ppmto
6ppm. Theextent of corrosion damagewas decreased
with increasein concentration of inhibitors.
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