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ABSTRACT

The inhibition effect of 5-(3-bromophenyl)-4-{[(1E)-(4-methoxyphenyl)
methylene]amino} -4H-1,2,4-triazole-3-thiols (SB,) and 5-(3-bromophenyl)-4-
{ [(1E)-(4-methyl phenyl)methylene]amino} -4H-1,2,4-riazole-3-thiols(SB, ) on
the corrosion of mild steel in hydrochloric acid wasinvestigated. The corro-
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sion inhibiting action was studied through weight loss technique. The cor-
rosion parameters such as corrosion rate (mpy) and corrosion inhibition
efficiencies (%l E) were determined. The inhibition efficiencies increased

with increase in inhibition concentration.
© 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

Corrosion causeshugel ossesto buildings, automo-
bilesindudgtriesandtheir sarvicesandispossbly thegreet-
est consumer of meta stoday. Thequantity of metdslost
each day through corrosionisenormous, butif onein-
cludesdl expensesfrom finding an oreto production of
finished good, thecost of corrosionisdevastating. Syn-
thetic plagticsand polymershave mademonstrous stride
recently but metalswill never bereplaced because of
their uniquepropertiesof maleshility, ductility, dectricd
conductance, thermal resistance, etc.

Besidethedirect |ossescertain 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
consdering future corrosion of asystem.

A great deal of study has been devoted to corro-
soninmultidisciplinary field of chemistry, engineering
and metdlurgy. Immenseefforts have been madeto un-
derstand the mechanism through which meta scorrode
indifferent environmentsand to minimizeit by adopting
various preventive measures. Methodsto reduce cor-
rosion include application of protective coatings, ca-
thodic and anodic protection, aloying and use of dif-
ferent classof inhibitorsaone or in combinations.

Corrosion may follow any one of severa genera
patterns. Basically stated, corrosion resultsfromthein-
sability of aconstruction materid withtheenvironment
inwhichthematerid isplaced. All materials, both or-
ganic andinorganic, can react withtheir environments
and may eventudly losether usefulnessfor agiven ap-
plication. Somenon metad stend to decompose, usualy
astheresult of chemical interactionwith some compo-
nent of their environment.

Corrosion can be defined asthe destructiveresult
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of chemical reaction between ametal or metal aloy
and itsenvironment(¥, It isprobably the commonest
€l ectrochemica phenomenon experiencedinday today
life. Metd atomsarefoundin natureintheformof min-
erals. The same amount of energy needed to extract
meta sfrom their minera semitted during the chemica
reactionsthat produce corrosion. Thuscorrosion has
been called extractivemetallurgy inreversg?.

Mild sted iswiddy used asan engineering materia
anditscorrosoninacidicmediumisof great economic
importance. Theeffect of various additiveson corro-
sion of mild steel hasextensively been studied®, It
has been reported*-19 that addition of certain organic
compoundsbearing hetero atomsretardsthe corrosion
of mild stedl inacidic environments. Recently consider-
ableinterest hasbeen generated in the use of nitrogen,
oxygen and sul phur containing organic compoundsas
corrosioninhibitorsfor mild sted indifferent acidg*"%8.,
Vishwanathan et a.*¥ and otherg?*?? have studied the
effect of sameanilinecompoundson corrosion of mild
stedl inacidic solutions; pyrroleand its derivatives®
have a so been studied as corrosioninhibitor for mild
steel in different acidic media. Pyridyl substituted
triazoles have a so been studied fro their effectiveness
to reduce corrosion of mild steel in hydrochloric acid
solution®!, certain al dehydes® have al so been tested
to reducecorroson of mild sted inacid solutions. Fatty
acid oxazoles?! have also been studied toinhibit cor-
rosion of mild steel. Querishi et al.[*1 have studied
tetramethyl-dithi aoctaazacycl otetradecahexane as cor-
rosoninhibitor for mild sted inacid solutions. Coatings
contai ning poly-pyrrolehasbeen applied on mild stedl
toinhibit corrosion?.

In the present study an attempt has been 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
(SB,) and 4-methyl benzal dehyde and 4-amino-5-(3-
bromophenyl)-4H-1,2,4-triazole-3-thiol (SB,,), on cor-
rosion of mild steel in different concentrationsof hy-
drochloric acid and sul phuric acid employing mass|oss
technique.

Br
R=4-OCH_-CH,-and4-CH_-CH,-

EXPEREMENTAL

Mild steel specimens of composition 0.12% C,
0.32%Mn, 0.05%S, 0.02% SiO,, 0.02% W and rest
Feof sizecm were used. For the completeimmersion
test, buffing and rubbing with emery paper to obtain
mirror likefinish polished dl specimens. Chemicd treat-
ment was given by immersi ng the specimen in ammo-
nium citrate (20%) at 75 to 80°C for about 20 min-
utes?’. The specimenswerefinally degreased using
acetone. All chemica sused wereof AR gradequality
and solutionswere prepared in doubledistilled water.

The concentration of acid under sturdy wastaken
as 1N, 2N 3N and 4N concentration of inhibitor was
varied from 0.2% to 0.8%. A specimen suspended by
glasshook wasimmersed completely in each beaker
containing 250 ml of thesolution at 25+0.1°C. Theim-
mersion duration wasranging from 3 hoursto 72 hours
in different acid concentrationsasshownin TABLE 1
visua inspection of the specimen wasdone and after

TABLE 1: Corrosion parameter sobtained from weight lossmeasur ementsin 1N to 4N HCI on different concentration on

inhibitor at 25+ 0.1°C

o Conc IN HCI 2N HCI 3N HCI AN HCI
Inhibitor (%)' Wt.loss % CR Wtloss % CR Wtloss % CR Wtloss % CR
(mgm) I1E (mpy) (mgm) IE (mpy) (mgm) IE (mpy) (mgm) IE (mpy)
Nil 0.0 20.2 40792 45.7 92287 59.0 119145 77.7 1569.09
SB, 0.2 53 73.76 107.03 6.9 8490 139.34 5.7 90.34 115.10 52 93.31 105.01
SB, 0.4 34 83.17 68.66 55 87.96 111.06 4.4 9254 88.85 4.4 9434 88.85
SB, 0.8 2.3 88.61 46.44 4.7 89.72 9491 3.3 9440 ©66.64 3.2 95.88 64.62
Nil 0.0 20.2 - 40792 45.7 - 92287 59.0 - 119145 77.7 - 1569.09
SBy, 0.2 1.8 91.09 36.35 3.6 9212 72.70 9.5 83.90 191.84 14.0 81.98 282.71
SBy, 0.4 1.6 92.08 32.31 34 9256 68.66 8.8 85.08 177.70 125 83.91 252.42
SBy, 0.8 1.4 93.06 28.27 3.2 93.00 64.62 7.5 87.29 151.45 10.8 86.10 218.09
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remova of corraogion products, masslossmeasurements
were made.

CALCULATIONS

The percentageinhibition efficienciescan beca cu-
lated usingfollowing equation™.
Per centageinhibition=M -M./M =100
Where, M is the mass loss in uninhibited solution and M, is
the mass loss in inhibited solution.
Corrosionrateisdetermined fromthelossin mass
asfollowd™,

CR(mpy)=534XM/AXDXt

Where, M is the loss in mg, A is the area of the specimen
sguare inches, D is the density in g/cm?® and t’ is the time in
hours.

RESULTSAND DISCUSSION

Fromtheaboveresultsthefollowingconclusonare
drown,

1. Boththe Schiff basesof S-triazoleareprovedto be
efficient inhibitorsfor corroson of mild sted invari-
ous concentration of HCI.

2. Theinhibition efficiency wasfoundtoincrease with
increaseintheinhibitor concentration.
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