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ABSTRACT

Due to the high cost and the toxicity of widely used corrosion inhibitors
and the ever-tightening environmental regulations surrounding their use
and disposal, there is great interest in replacing harmful inhibitors with
effective non-hazardous aternatives. Over the past two decades, exten-
sive research and development have led to the discovery of new classes
of corrosioninhibitors, and the importance on the use of several drugsas
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corrosion inhibitors has grown. There are great efforts to use drugs as
corrosion inhibitors for metal's, but the use of the expired drugs as corro-
sion inhibitors for metalsislimited. The present review reports the new
trends aimed to recycling of expired drugs and using it as corrosion

inhibitorsfor metalsin different corrosive media.
© 2013 Trade ScienceInc. - INDIA

INTRODUCTION

Corrosionisan afflicting problem associated with
every useof metals. The damageby corrosion results
in highly cost for maintenance and protection of materi-
asused. Metalsgeneraly tend to moveto itsorigina
state by corrosion processbecause Corrosionisather-
modynamically feasibleprocessasit isassociated with
decreasein Gibb’s free energy. Development of meth-
ods to control corrosion is a challenge to scientists
workinginthisared®3. Amongst various methods de-
veloped for corrosion protection, useof inhibitor isan
attractive and most practical method for the protection
of metalsin contact with corrosion medium. Inhibitors
reducethe corrosion of metallic materialsby control-
ling themeta dissol ution and consumption2.,

Duetothetoxicity of widely used corrosioninhibi-

torsand theever-tightening environmental regulations
surrounding their useand disposal, thereisgreat inter-
est inreplacing harmful inhibitorswith effective non-
hazardous alternatives. Over the past two decades,
extensive research and development have led to the
discovery of new classes of corrosioninhibitors, and
theimportance ontheuseof severd drugsascorrosion
inhibitorshas grown*3. Recently, theuseof antibiotics
and other drugshavebeeninvestigated and their inhibi-
tion efficiencieshave been linked with their heterocy-
clicnature®. Most of heterocyclic drugsareenviron-
mentally friendly and can favorably completewith the
natural products.

In recent years, the use of pharmaceutical com-
poundsoffer interesting possibilitiesfor corrosoninhi-
bition dueto the presence of hetero atomslike nitro-
gen, sul phur, oxygen and n- bondin their structureand
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areof particular interest because of their safe use, high
solubility inwater and high molecular size. Someof the
azosulphaand antima arial drugs have been reported
asgood corrosioninhibitorg!®9, Thereare great ef -
fortsto usedrugsascorrosioninhibitorsfor stegl (48,
but the use of the expired drugsas corrosioninhibitors
for stedl islimited. The present review reportsthe new
trendsaimed to recycling of expired drugsand usingit
ascorrogoninhibitorsfor metalsin different media

EXPIRED DRUGSASCORROSION INHIBI-
TORS

Theuse of expired drugs as corrosion inhibitors
can betraced back to 2009’s when R.S.Abdel Hameed
used theexpired ranitidineascorrosoninhibitorsfor Al
in HCI corrosive medium(*®. Thesurvey of literature
reved sthat, Ranitidineisanon-toxic pharmaceutical
compound used asahistamine H,-receptor antagonist.
Ranitidine is the commercia name of N[2-[[[5-
[ (dimethylamino)methyl]-2furanyl]methyl]thio] ethyl]-
N’-methyl-2-nitro-1,1-ethenediamine, HCI. Ranitidine
containing N- atoms,O-atoms,S-atom and 0- bond in
itsstructureregarded asimportant factorsfor goodin-
hibitor9,

In2011’s, R.S.Abdel Hameed,*9. reported theuse
of expired ranitidine drugsas non-toxic corrosionin-
hibitor for mild sted in hydrochloric acid medium(®, in
thisrespect:

Expired ranitidinewastested asacorrosioninhibi-
tor for mild sted in 1 M HCl using different techniques.
weight | oss, potentiodynamic polarization, open circuit
potential and & ectrochemical impedance spectroscopy
techniques. Thepolarization resistance (Rp) vauein-
creased with increasein the concentration of theinhibi-
tor. Resultsobtained reved ed that Ranitidine performed
excdlently asacorrosoninhibitor for mild sted inthis
medium at 303K. The protection efficiency increased
withincreaseininhibitor concentration, but decreased
with increasein temperature. The activation and ther-
modynamic parameters of dissolution and adsorption
werecalculated and discussed. Theinhibitionwasas-
sumed to occur via adsorption of the expired drugs
moleculesonthemeta surface. Theadsorption of the
inhibitor onthemild stedl surfacefollowed Langmuir
adsorptionisotherm modd . Results obtai ned from po-
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larization, EISand we ght lossmeasurementsareingood

agreement with each other. The study of expired

Ranitidine drugs asnon-toxic corrosioninhibitorsfor

sted inHCI, have been offered thefollowing conclu-

sons

1) Resultsobtained fromthe experimenta datashows
that expired Ranitidine. Hydrochlorideisagood
inhibitor for thecorrosion of mild steel in 1M HCl
andinhibition efficiency was more pronounced with
increasein theinhibitor concentration.

2) Theinhibition efficiency decreased withincressein
temperature, leading to the conclusonthat the pro-
tectivefilm of these compoundsformed onthemild
sted surfaceislessstableat higher temperature.

3) Thevaluesof “G _ indicateadsorption of thein-
hibitor by both physical and chemica processwhile
thedecreaseininhibition efficiency withincreasein
temperatureindicated predominate physisorption
of theinhibitor.

4) Thepotentiodynamic polarisation curvesimply that,
expired Ranitidine. Hydrochoride actsasamixed
typeinhibitor, but under prominent anodic control,
for corrosion of mild steel in 1M HCI.

5) Theadsorptionof inhibitor onthemild sted surface
obeysLangmuir adsorption isotherm.

6) Thepolarizationres stance(Rp) vaueincreasedwith
increaseinthe concentration of theinhibitor.

7) Resaultsobtained from polarization, EISand weight
lossmeasurementsarein good agreement with eech
other.

8) The corrosion inhibition efficiency of Expired
ranitidine drugsreached to 92% by using 400ppm
of the of the used expired drugs.

IN2012’s Vaszilcsin N, Ordodi V, Borza A™M, have
been studied the Corrosion inhibitors from expired
drugs, and introduce amethod of expired or unused
drugsvaorization ascorrosoninhibitorsfor metasin
variousmedia. Cyclicvoltammogramsweredrawnon
platinum inorder to assessthestability of pharmaceuti-
caly active substancesfrom drugs at the metal-corro-
sveenvironment interface. Tafd dopemethod wasusd
to determinecorrosion ratesof sted intheabsenceand
presence of inhibitors. Expired Carbamazepine and
Paracetamol tabletswere used to obtain corrosionin-
hibitors. For theformer, the corrosioninhibition of car-
bonsted in0.1 mol L ¥ sulfuric acid solutionwas about
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90%, whereasfor thelatter, the corrosioninhibition ef-
ficiency of thesamematerid inthe0.25mol L Y acetic
acid-0.25 mol -V sodium acetate buffer solution was
about 85%. Generdly the use of expired drugsascor-
rosoninhibitorsfor sted arescanty, and show red prom-
ise. thechemica structura formulafor the most used
drugsascorrosoninhibitorsfor metalsareshowingin
figures(1-3).
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Figurel: Thechemical molecular structureof ranitidine
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Figure?2: Thechemical molecular structureof paracetamol
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Figure 3 : The chemical molecular structure of carba-
mazepine

CONCLUSIONS

All thereported drugs showed good inhibition effi-
ciency for corrosion of metals, Expired Ranitidine
showed inhibition efficiency above 90 % for steel and
above 82% for a uminum, the corrosion inhibition of
carbon steel in sulfuric acid sol ution was about 90%
using Expired Carbamazepine. Theexpired Paracetamol
showed inhibition efficiency of 85%for steel inacetic
acid. Generally the use of expired drugsas corrosion
inhibitorsfor meta sare scanty, and show red promise.
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