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ABSTRACT KEYWORDS
The inhibition effect of 5-(3-bromophenyl)-4-{[(1E)-(4- Corrosion;
methoxyphenyl)methylene]amino} -4H-1,2,4-triazole-3-thiols(SB,) and 5-(3- Mild steel;
bromophenyl)-4-{ [ (1E)-(4-methyl phenyl)methylene]amino} -4H-1,2,4-riazole- Inhibition efficiency;
3-thiols(SB, ) onthecorrosion of mild steel in sulphuric acid wasinvestigated. Corrosionrate.

The corrosion inhibiting action was studied through weight loss technique.
The corrosion parameters such as corrosion rate (mpy) and corrosion
inhibition efficiencies (%I E) were determined. The inhibition efficiencies

increased with increase in inhibition concentration.
© 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

Corrosion causes huge lossesto buildings, auto-
mobilesindustriesand their servicesandispossibly the
greatest consumer of metals today. The quantity of
metal slost each day through corrosionisenormous,
but if oneincludesall expensesfrom findingan oreto
production of finished good, the cost of corrosionis
devagtating. Synthetic plasticsand polymershavemade
monstrous striderecently but metalswill never bere-
placed because of their unique properties of malleabil-
ity, ductility, electrical conductance, therma resistance,
€tc.

Besidethedirect |osses certain indirect economic
cost isal so associated with corrosion. Theseinclude
lossof materid, lossof production dueto structurefail-
ure and consequent shut down of plants, lossdueto
adulteration of the main product, lossof efficiency of

machinery and over design which should beincluded
considering future corrosion of asystem.

A great deal of study has been devoted to corro-
soninmultidisciplinary field of chemistry, engineering
and meta lurgy. Immenseeffortshavebeen madeto un-
derstand the mechanism through which meta scorrode
indifferent environmentsand to minimizeit by adopting
various preventive measures. M ethodsto reduce cor-
rosioninclude application of protective coatings, ca-
thodic and anodic protection, aloying and use of dif-
ferent classof inhibitorsaoneor in combinations.

Corrosion may follow any one of severa genera
patterns. Basically stated, corrosion resultsfromthein-
stability of aconstruction materia with theenvironment
inwhichthemateria isplaced. All materias, both or-
ganic andinorganic, can react with their environments
and may eventudly losetheir usefulnessfor agiven ap-
plication. Somenon metal stend to decompose, usudly
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astheresult of chemical interaction with somecompo-
nent of their environment.

Corrosion can be defined asthedestructive result
of chemicd reaction betweenameta or meta aloy and
itsenvironment!?, It isprobably the commonest el ec-
trochemica phenomenon experiencedinday today life.
Meta atomsarefoundin natureintheform of mineras.
The sameamount of energy needed to extract metals
from their minera semitted during thechemica reac-
tionsthat produce corrosion. Thuscorrosion hasbeen
cdled extractivemetallurgy inreverse?.

Mild sted iswiddy used asan engineering materia
anditscorrosoninacidic mediumisof great economic
importance. Theeffect of variousadditiveson corroson
of mild sted hasextensively been studied™9. It hasbeen
reported**-1¢ that addition of certain organic compounds
bearing hetero atomsretardsthe corrosion of mild stedl
inadidicenvironments. Recently condderableinterest has
been generated in the use of nitrogen, oxygen and sul-
phur conta ning organic compoundsas corrasion inhibi-
torsfor mild sted indifferent acids'"*9. Vishwanathan &t
a¥ and otherg?>?2 have studied the effect of same
anilinecompoundson corrosion of mild stedl inacidic
solutions; pyrroleand itsderivatives?® havea so been
studied ascorrosioninhibitor for mild sted indifferent
acidicmedia Pyridyl substituted triazoleshavea sobeen
sudiedfrothelr effectivenessto reducecorroson of mild
sted in hydrochloric acid solution, certain d dehydes®
haved so beentested to reducecorroson of mildsted in
acidsolutions. Fatty acid oxazoles? haved sobeen stud-
iedtoinhibit corrosionof mild sed. Querishi et d?? have
studied tetramethyl-dithiaoctaazacycl otetradecahexane
ascorrosioninhibitor for mild stedl in acid solutions.
Coatings containing poly-pyrrolehasbeen gpplied on
mild stedl toinhibit corrosion®.,

In the present study an attempt hasbeen madeto
study theinfluence of varying concentrationsof Schiff’s
bases derived from 4-methoxybenzal dehyde and 4-
amino-5-(3-bromophenyl)-4H-1,2,4-triazol e-3-thiol

N-N
| \>~SH
N
"N
Br R
R=4-OCH_-CH,-and4-CH_-CH,-
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(SB,) and 4-methyl benza dehyde and 4-amino-5-(3-
bromophenyl)-4H-1,2,4-triazole-3-thiol (SB,,), on cor-
rosonof mildsted indifferent concentrationsof sulphuric
acid employing masslosstechnique.

EXPEREMENT

Mild steel specimens of composition 0.12% C,
0.32%Mn, 0.05% S, 0.02% SiO,, 0.02% W and rest
Fe of 5.0x2.5x0.02 cm size were used. For the com-
pleteimmersiontest, buffing and rubbing with emery
paper toobtain mirror likefinish polished al specimens.
Chemical trestment was given by immersing the speci-
meninammonium citrate (20%) at 75to 80°C for about
20 minutes®!. The specimenswerefinally degreased
using acetone. All chemicalsused were of AR grade
quality and solutionswere prepared in doubledistilled
weter.

The concentration of sul phuric acid under sturdy
was taken as 1N, 2N 3N and 4N concentration of
inhibitor wasvaried from 0.2% to 0.8%. A specimen
suspended by glasshook wasimmersed completely in
each beaker containing 250 ml of the solution at
25+0.1°C. Theimmersondurationwasrangingfrom 3
hoursto 72 hoursin sul phuric acid concentrations as
showninTable1 visud ingpection of the specimenwas
done and after removal of corrosion products, mass
lossmeasurementswere made.

CALCULATIONS

Thepercentageinhibition efficienciescan becacu-
lated usingfollowing equation™.
Percentageinhibition=M -M./M x 100
Where, M isthemass|ossin uninhibited solution and
M. isthemasslossininhibited solution.

Corrosionrateisdetermined from thelossin mass
asfollowsg®.

CR(mpy) =534 X M/AXDXt

Where, M isthelossin mg, A isthe areaof the speci-
men squareinches, D isthedensitying/cm?®and ‘t’ is
thetimein hours.

RESULT AND DISCUSSION

Fromtheaboveresultsthefollowing conclusonare
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(1) Boththe Schiff basesof S-triazoleare proved to
beefficient inhibitorsfor corrosion of mild sted in
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various concentration of H,SO,.
(2) Theinhibitionefficiency wasfoundtoincreasewith
increaseintheinhibitor concentration.

TABLE 1. Corrosion parameter sobtained from weight lossmeasurementsin 1N to 4N H,SO, on different concentration on

inhibitor at 25+ 0.1°C

IN H,SO, 2N H,S0,4 3N H,SO, 4N H,SO,4
Inhibitor CONC Wt. % crR Wt CR wt. o, crR Wt o CR
POy Los e (mpy) LOS e (mpy) EOS e mpy) LS 1E (mpy)
(mgm) (mgm) (mgm) (mgm)
Nil 0.0 41.0 - 82796 41.2 - 832.00 424 - 856.24 495 - 999.61
SB, 0.2 36 9122 7270 19 9539 3837 20 9528 40.39 31 9374 62.60
SB, 04 19 9537 38.37 17 9587 3433 18 9575 36.35 26 9475 5251
SB, 0.8 14 9659 28.27 14 96.60 28.27 17 9599 3433 21 9576 4241
Nil 0.0 41.0 - 827.96 412 - 832.00 424 - 856.24 49.5 - 999.61
SBy, 0.2 39 9019 78.76 23 9442 46.45 27 9363 5452 37 9252 74.72
SBy, 04 24 9414 4847 21 9590 4241 22 9481 4443 35 9292 70.68
SBy, 0.8 20 9512 40.39 19 96.39 38.40 18 9557 36.35 33 9333 66.64
Electrochem. Soc. (India), 35, 47 (1998).
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