Trade Science Ine.

ISSN : 0974 - 7540 Volume 2 | ssue 2

Kesearch & Reviews On

Electrackemistny

— Pyl Paper

RREC, 2(2), 2010[69-72]

Corrosion inhibitive effect of Vernonia amygdalina extract on
aluminium in 0.5M HCI

Kolawole O.Ajanaku*?, Olusola O.James!, Tolutope O.Siyanbola?, Ayorinde Falomo!, Oluwakemi
A .Adetoro?, Oluwatosin M .John?
Department of Chemistry, College of Science& Technology, Covenant Univer sity, Canaanland, Ota, (NIGERIA)
2Department of Chemistry, Univer sity of Lagos, Lagos, (NIGERIA)
E-mail : ajanakukolawole@gmail.com
Received: 5" May, 2010 ; Accepted: 15" May, 2010

ABSTRACT

Corrosioninhibition effect of extract of Vernoniaamygdalinaon aluminium
inacidic mediawas studied using gravimetric method. Theresultsrevealed
that V. amygdalina could be used as an eco-friendly corrosioninhibitor for
aluminium in HCI solution. The corrosion inhibition efficiency of the ex-
tract increases with it concentration of in the corrosion media. Surface
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coverage of the extract obeyed Langmuir adsorption isotherm. Hence, the
corrosion inhibition effect of the extract was rationalised via adsorption

mechanism.

INTRODUCTION

Maor problemin severa technical instalationsin-
volving metal sand aloys. Prevention of corrosion of
metals is of paramount important to increase their
lifespan especidly thosein aggressive environments.
Corrosion protection by using inhibitors hasbeen em-
ployed to many systems namely, cooling systems, re-
finery units, oil and gasproduction units, boiler etc.[*3.
Theuseof inhibitors has now become oneof the most
practical methods of protecting metalsagainst corro-
sion and itisbecoming popular. Mgority of these pro-
tecting materia sare synthetic chemicag*® whichin-
variably becomesexpensive and hazardousto theen-
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vironment!”, hencethe search for natural meansof pre-
venting corrosion becomesinevitable. It hasbeenre-
ported that natural products of plant origin hasorganic
compound such asamino acids, tanninsand alkaloid
whichhaveinhibitiveeffect aswel®Y, Theprincipleof
inhibition isby adsorption of the phytochemical mol-
eculesinthe plant on the surface of the metd resulting
inthereplacement of water moleculeat the corroding
surface!23,

Dueto economicimportance of aluminium and
its alloys, its protection against corrosion has at-
tracted much attention**%, Recent work reported
succesful uses of extrudate gum extract from natural
plants as corrosion inhibitors of aluminiumin alka-
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line medid?®, henceit become evident that more are
yet to be done since there are ot of natural plants
that possess organic compounds having inhibitive
effect. Vernonia amygdalina is popularly known
asbitter leaf. itisashrub of 2—5 m with petiolate
leaf of about 6 mm diameter and €lliptic shape. The
leaves are green with a characteristic odour and bit-
ter taste which can be abated by boiling or by soak-
ing in several changes of clean water™, The bitter
tasteisdueto anti-nutritional factorssuch asalka-
loids, saponins, tanninsand glycoside and the active
ingredients of the plant have been shown to bemainly
sesquiterpene lactones like vernodalin and
vernoamygdalin and steroid glycosides*®. Thereare
reports about the inhibitive properties of V.
amygdalina extract, whichisabletoinhibit and even
reverse carbon tetrachloride-induced hepatotoxic-
ity in rats®®. The aim of this study therefore was
primarily to examine and report on theinhibitive ef-
fect of V. amygdalina on the corrosion behaviour
of aluminiumin0.5M HCI solution.

EXPERIMENTAL

Material preparation

Pure auminium metal of typeAA 1100, 1xx was
obtained from Systems M etalsIndustries Cross River
State, Nigeria. Each sheet of 1.8 mminthicknesswas
pressed cut into 3 cm by 1.5 cm coupons. The cou-
ponswere prepared by degreasing in absol ute ethanal,
dried in acetoneand stored in adesiccator beforeuse
ingravimetric (weight loss) corrosion studies.

Preparation of inhibitor extract

Fresnleavesof V. amygdalinawere obtained from
CRIN, Oyo State, Nigeria. Theleaveswereairdried
and milled. Acid extract of theleaveswere prepared
by weighing 0.5 g of themilled V. amygdalinain 250
ml round bottomed flask and wasrefluxed with 100 ml
of 0.5M HCI solution for 2 hours. Theresulting solu-
tion wasleft overnight beforefiltering and standard so-
lutions of 0.4, 0.5, 0.6, 0.7, 0.8, 0.9 and 1.0 g/l con-
centrationswere prepared and used for the study. The
concentration of HCI used for the extraction wasana-
Iytical grade concentrated HCI (BDH).
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Weight lossdeter mination

Thewelght loss measurementswerecarried out as
described d sawheré?® usingadeanweighed duminium
coupon of 3 x 1.5 cm and maintained at 40°C
thermostated water bath. The couponswereretrieved
fromther corrodent a intervalsof 30 minutesprogres-
sively for 150 minutes, scrubbed with bristlebrushin
distilled water and thenimmersed in ethanol (specific
gravity: 0.79) for 2 minsto removethe corroson prod-
uct, dried in acetone and weighed.

The percentageinhibition efficiency (%1.E.) and
the parameter (0) that representstheweight of themeta
surface covered by inhibitor moleculeswere calculated
usingthefollowing equations.

% 1.E= V=W,

x 100 (1)
W, - W,
W,
where W, and W, are weight losses of aluminiumin
unhibited andinhibited solutionsrespectively.

0= @

RESULTSAND DISCUSSIONS

Thevariation of weight losswithtimefor inhibition
of corrosion of duminiumin 0.5M HCI solution by V.
amygdalinaisshownin Figure 1. Thisrevea ed that
auminium corrodesin 0.5M HCI solution but the pres-
enceof inhibitor decreased the extent of themeta deg-
radation. Theweight loss observed in the presence of
inhibitor compared with that obtai ned the corrodent
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Figure 1 : Variation of weight loss with time by Vernonia
amygdalinainhibition of aluminiumin 0.5M HCI solution.
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without theinhibitor. Thisclearly wassmall suggest theat
the extract of V. amygdalinainhibit the corrosion of
aluminium and cantherefore serveascorrosoninhibi-
tor for duminium. Theweight losswas generally ob-
served to decreasewith increasing concentration of the
extract, which correlated with expected increasein the
kinetic of adsorption of the constituents of the extract
on theauminium surface. Themajor reasonsfor this
particular behavior of auminium arethat the surface
may no longer adsorb after aparticular concentration,
and also that theinhibitor may have maximum perfor-
mance concentration.

Thevariation of theweight losswith percentage
inhibition efficiency (%1.E) at varying concentrations
of theV. amygdalina extractisshowninFigure2. The
inhibition efficiency was observed to increasewith in-
creasing concentration of the acid extract of V.
amygdalina. This can be attributed to adsorption of
theinhibitor onthed uminium surface. Thisobservation
followed thesame pattern reported® for sted and alu-
miniuminacidicmedia Theinhibitiveaction can beat-
tributed to binding unto the cathodic steson the metal
surfaceanditscorrasioninhibitiveactionincreaseswith
concentration. However, tannin containing plants ex-
tractsarereported to exhibit varyinginhibition efficiency
and inhibition mechanism?@. Theinhibition tendency of
tanninsextract isafunction of themolecul ar properties
of itscongtituents. Thisinturn determinesthemolecular
reactivity which aswell isrelated toitsadsorbability.
Thismay in part account for the differencesintheinhi-
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Figure2: Variation of inhibition efficiency (% |.E) by Ver-
nonia amygdalina of aluminium at different exposuretime
in0.5M HCI.

—= Pyl Peper

bition efficienciesand mechanismsreported for differ-
ent tanninssources. For exampl g, it hasbeen observed
that natural tanninsextract from pineexhibit better cor-
rosioninhibition and better adherenceto metallic sub-
strates than thetannins extracted from acacid®.

Therewasacritical concentration observed from
the extract of V. amygdalinain theinhibition of alu-
minium. Thisconcentration wasobserved using 0.8 g/l
in between 120-150 minutes (Figure 2). This phenom-
enon has been observed in other studies?, it wasre-
ported that theinhibitive action of some plant extracts
onthecorrosion of metal inacidic mediawasfoundto
increasewith increasing concentration of the plant ex-
tract uptoacritical concentration.

Theeffect of immersontimeontheinhibition effi-
ciency of V. amygdalinaleavesisshownin Figure 3.
The adsorption of the adsorbate on the surface of the
electrodeisregarded as substitution adsorption pro-
cess between adsorbate in the aqueous phase and the
water molecules adsorbed®!. Effortswere madetofit
0 vauesto Freundlich, Langmuir, Bockris-Swinkelsand
Temkinisotherms. Thebest fit wasobtained usingthe
Langmuir isotherm (Equations3 and 4).

0

Rearrangment gives
c 1
E = ? +C (4)

Theplot of C/6 against C givesastraight lineasit was
observed in Figure 3. Thismeansthe adsorption of V.
amygdalinaon theauminium sheetin0.5M HCI so-
|ution obeys Langmuir’sadsorptionisotherm principle
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Figure3: Langmuir adsor ption isotherm relationship be-

tween C and C/0 for using Vernonia amygdalinaasinhibitor

for aluminium at different exposuretimein 0.5M HCI.
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which meansthereis nointeraction between the mol-
eculesadsorbent at the surface of duminiummetd.

Thisasoimpliesthat the adsorbateswere chemi-
sorbed on the a uminium couponsinhibit it corrosion.
Therefore, chemisorption mechanisminwhichamono-
layer protective coverage of thead uminium surface by
the absorbates accountsfor the corrosion inhibition
properties of theextract.

CONCLUSION

¢ InHCI solution containing the extract (inhibitor)
decreases withincreasein theconcentration of in-
hibitor.

e Thepercentageinhibition efficiency increased with
the concentration of theextract.

e Theextract offersan excdlent anti-corrosiveeffect
for duminiumin0.5M HCI environment.

e Theadsorption of theextract ontheaduminium sur-
facefollowsLangmuir adsorptionisotherm.
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