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Introduction

In day today life metals are used almost in all fields of technology and industries.

Metallic corrosion is the progression of vicious attack on the metal surface through the contact

with the environment. Corrosion is a natural deterioration progression which can be restricted but

cannot be completely prevented. In past years, chemical inhibitors were used to control

corrosion" Later it was found that the chemical inhibitors were dangerous and venomous. So eco-

friendly, non-venomous chemical inhibitors were used. In recent days, green inhibitors from

natural products have been used as inhibitors which are eco-friendly and completely

non-hazardoust''r. The leaf is trifoliate each leaflet has dimensions about 5-14 x 24 cm. The

shape of the leaves was found to be ovate with pointed tip and rounded base. Young leaves are

pale green or pink in color. Each leaf has 4-12 pairs of side veins which are joined at the margin.

The present determination is done,

To estimate the anticorrosion ability of Aegle marmelos (AM) from the determined

corrosion inhibition efficiencies of AM and AM-Zn2* systems on carbon steel in acidic

environment.

To identifu the phytochemicals and GC-MS for the ethanolic extracted AM.

To confirm the formation of protective film on the metal surface by FT-IR, IfV spectra

and SEM analysis.



remov€d and then washed with deionised water, dried and reweighed. The average weight loss of

two parallel specimens were determined and the corosion rate was calculated as follows.tul

Corrosion Rate: 87.6 x W (mpy)

AxTxD
W: Loss in weight in mg

A: Surface area of the specimen (cm')

T: Time in hours

D: Density (7.2glcm')

Corrosion Inhibition Efficiency (IE) was then calculated using the equation

IE : 100[1-(w,^v,)] %

Where,

Wr : Corrosion rate in the absence of inhibitor and

Wz: Corrosion rate in the presence of inhibitor

Infra-Red (IR) Spectroscopy

Infrared spectroscopy is a well-developed technique to identiff chemical compounds.

The specimens were suspended by means of hooks in solution having with and without inhibitor

for 72 hours. After 72 hours the specimen were taken out. Then the film formed on the metal

surface was scratched off and taken for FT-IR spectral study.

SEM Analysis

A Scanning Electron Microscope (SEM) is an electron microscope which gives

information about the sample's surface morphology. The specimens were suspended by means of

hooks in solution in the presence and in the absence of inhibitor for 72 hours. Then the

specimens were taken out and the metal specimen was analyzed.



Results and Discussion

Qualitative preliminary phytochemical screening

The active phytoconstituents such as alkaloids, terpinoids, saponins, flavanoids and

proteins are present except tannins, non-reducing sugar and cyanogenic glycosides that are

tabulated in Table (1). These active phyto constituents are responsible for the inhibitive nature of

AM plant extract.

Table (1): Qualitative preliminary phytochemical screening of ethanolic extract of Aegle
marmelos (AM)

Phyto-constituents Inferrence Phyto-constituents Inferrence

Anthraquinone Glycosides + Carbohydrates +

Reducing Sugar + Saponin Glycosides +

Alkaloids + Cyanogenic Glycosides

Non-Reducing Sugar (Starch) Hexose Sugar +

Terpenoids + Tannins

Amino Acids + Phenolic Compounds +

Tyrosine + Steroids +

Saponins + Proteins +

Glycosides + Flavonoids +

Gas Chromatography- Mass Spectrum Study (GC-MS)

The GC-MS chromatogram of the AM extract showed twenty peaks which indicate the

presence of twenty chemical constituents (Fig.3). The retention time (RT) and peak area (%) of

AM extract are tabulated.



t1

Fig (2): GC-MS chromatogram of the ethanolic leaves extract of Aegle marmelos (AM)

Table (2) - Chemical components identified in the ethanolic extract of the leaves of

Aegle marmelos (AM) by GC-MS

Sl.No Rt (min) Name of the Compound Peak Area 7o

1 7.843 1 1,3-triethoxy- propane 1.06

2 9.974 1 -methoxv- 4 -(2-pr openyl)- benzene 0.t2

aJ tr.787 2-Methoxy-4-vinylphenol 0.24

4 t3.909 1,2,3,4 -Cy clohexanetetrol 5.57

5 1 s.1 13 5 -ethvl- 1 
" 
3 -Dioxane-5 -methanol 69.29

6 16.738 L-Lyxose 7.40

7 16.833 1-deoxy- Inositol 5.2s

8 17.t42 4-butoxy-butanoic acid 1.79

9 t7.392 decanoic acid 0.31

10 t7.392 2-butyl- I-Octanol 0.27



11 t7.887 mome inositol 2.43

t2 18.736 tetradecyl- oxirane 0.09

13 19.573 9-octadecenoic acid 1.06

t4 19"888 ethvl oentadecanoate 0,48

15 20.845 1-Hexadecanol 0.24

16 2r.t95 lR-[R*,R*-(E)]l- 3,7,rt,r5 -
tetramethvl-2 -hexadecen- 1 -ol"

1.38

t7 21.s39 cis.cis.cis-7. 1 0. 1 3 -hexadecatrienal 0.72

18 2r.73s 0.2\-9.L2-Octadecadienoic acid 0.51

t9 21.842 ethvl ( 9Z.l2Z\-9 .12 -octadecadienoate 0.29

20 22.727 I,3,3 a,4,5,7 a-hexahydro-5-methyl-4-( 1

prop enyl ) [ 3 a. alpha.,4 . alpha. (Z), 5 .b eta.,

Ta.alpha.l - isobenzofuran

1.43

"{)
5 -ethyl- 1,3 -Dioxane-5 -methanol

Fig.3: Predominant phytoconstituents present in Aegle marmelos (AM)

Weight-loss Method

Inhibition efficiency of carbon steel with various concentration of AM extract in 0.5M

HCI at 25oC is tabulated in Table (3). From the results, it is clear that the corrosion inhibition

enhances with the inhibitor concentration" It was found that at AM-Zr2* (50:25) and ANI-Zr2*

(50:50) the inhibition efficiencies were 64 and72o/o respectively for 72 hours.

L-Lyxose

Table (3): Inhibition efficiencies and corrosion rates of carbon steel in

HOlltt""
t)

OH



L][/I-ZnZ'in 0.5M HCI

Immersion Period :72h

Conc. of

AM

(ppm)

Conc. of Zn'* ion (ppm)

0 25 50

TE%
CR

(mpy)
IE%

CR

(mpv)
TE%

CR

(mpy)

10 42 3.6 48 2.1 64 1,.9

20 48 3"2 58 2.0 59 2.7

30 47 2.4 55 2.8 68 t"9

40 48 2.2 6l 2.3 70 t.7

50 56 2.7 64 t.4 72 1.1

Blank 8.5 8.5 8.5

Analysis of FTIR

FTIR spectroscopy has been used to determine the functional groups of the protective

film formed on the metal surface.tT-'l FTIR spectrum of the AM extract and AM-Zr 2* as

inhibitors are depicted in Figs.(4 a & b). For the pure extract as inhibitor the band observed at

3346.85cm-r. There is a decrease in the frequency from 3600.00 cm -1to 3346.85cm-'. Similar

decrease pattern is observed for AM-Zn * (50 ppm) the band was observed at 3366.33 cm -'

respectively. The bands at 1620.31 cm-l and 1451.28 cm-1 which are due to the coupling of -C-

O stretching and -C-O-H in-planebending of the carboxylate anion are shifted to 1623.94 cma

and 1384.54cm-r in AM-Zr'*. The bands at tll3.7lcm-' and 848.12 cm-' (due to the ring oxygen

and metal oxygen bond) are shifted to 1717.52 and 852.17cm-'. This type of shift reveals the

interaction between the metal and the active phytoconstituents tel.



cm-1

(a)

cm-1

(b)

Fig.4: IR Spectra of

(a) Aegle marmelos as inhibitor

(b) Aegle marmelos and Zn'* (50:50) as inhibitor



Scanning Electron N{icroscope (SEM) Analysis

The texture and pore structure of the inhibited and uninhibited surface in acidic medium

are shown in Fig.(5 & 6). It is confirmed that the inhibitor systems has formed a dense film over

the metal surfacet'ol.

Fig. (5) SEM images of blank (0.5M HCD

(o ! Aegle moirzrlrrlas as inhibitor

fblAegte mannelos and Zne (50:5{l} as inhihitor

Fig.6: SEM images



Conclusions

The present investigation is concluded that,

* Aegle marmeloshas a good inhibiting ability against corrosion for carbon steel in 0.5 M

HCl is due to the active phytoconstituents present in the plant.

* The maximum inhibition efficiency of AM - Zn'z.(50:50) was found tobel2o/o.

* The shift observed in FT-IR bands confirms the protective film formed on the surface of

the metal.

.!. The surface of the film formed on the metal is found to be denser by the SEM analysis.
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