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ABSTRACT
Corrosion of metal is a major problem in industry where metal is used as a basic material. Inhibitors are used to
protect the metals from corrosion. Recently, eco friendly green inhibitors are widely recommended because they are
derived from natural products, cheap, nontoxic, biodegradable and readily available. In the present investigation, five
different vegetable neat oils which are used as potential biodiesel resources were subjected to corrosion studies by using
gravimetric method in mild steel specimen at different concentrations (250ppm, 500ppm,750ppm and 1000ppm) of
inhibitors and different time intervals (24 hours, 48 hours, 72 hours, 96 hours and 120 hours) in 1 N HCl medium at
room temperature. The inhibition efficiency is higher in HCl medium with addition of green inhibitor compared with
those in the inhibitor free medium. The inhibition efficiency was increased with increase of inhibitor concentration but
decreased with increasing exposure time. The green inhibitor Cloeme viscosa and Pongamia pinnata had higher
inhibition efficiency compared to other three bio-inhibitors.
Key words: corrosion, green inhibitor, mild steel, weight loss, biodiesel.

INTRODUCTION
Corrosion of metal is a major economic and environmental problem in industry that has attracted a lot of
researchers in recent years. Corrosion is a natural phenomenon involving a reversion from a metallic state to a
complex compound state1. Metals and alloys are used in automobile industries, railways, ships, petroleum
industries, refineries, oil pipelines, chemical industries etc2,3,4. When these materials are exposed to the
environment, great economic and environmental losses occur. Mild steel, an alloy of iron is widely used in
petrochemical, chemical and metallurgical industries. It is also used as a construction material owing to its
excellent mechanical properties and cost effectiveness. However, it easily undergoes corrosion in various
environmental conditions especially in acid medium. It is already proved that organic compounds having
heteroatoms can be used as effective corrosion inhibitors for mild steel in acid medium 5. Fuel tank, tubing
system, connecting rod etc. are commonly made from mild steel6. So, it is important to investigate the
corrosion behaviour of mild steel in petroleum fuels.
The use of inhibitors is one of the best options for protecting mild steel against corrosion. Several efforts have
been made using corrosion preventive practices and use of green corrosion inhibitors7. The plant extract are
rich sources of molecules which have appreciably high inhibition efficiency and hence termed as “green
inhibitors”8. These inhibitors are biodegradable and do not contain heavy metals or other toxic
compounds9.The first patent in corrosion inhibition was to Baldwin, British Patent 2327, for using the natural
product from molasses and vegetable oils for pickling sheet steel in acids medium10.
In India, the major pollution is caused by the emission of toxic gases from automobile sector and are one of
the causes of poor quality of air. According to WHO, air pollution in India is estimated to kill 1.5 millions of
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people every year. The air pollution mainly caused by vehicular traffic and other causes include wood burning
fires, fires on agricultural land, exhaust from diesel generators, burning garbage and industrial activity11,12,. To
soive this, the reduction in atmospheric pollution can be achieved through usage of biofuel.
Vegetable oil esters are receiving increasing attention as a non-toxic, biodegradable, and renewable alternative
diesel fuel. Many studies have shown that the properties of biodiesel are very close to diesel 13,14,. Therefore,
biodiesel can be used in diesel engines with little or no modifications. Although there are many works on the
preparation and characterization of biodiesel, there is little information on the corrosion behaviour of biodiesel
on metallic diesel engine parts 15,16,17,18,19.
In the present study, the different vegetable oils used as a biodiesel resources are Argemone oil (Argemone
mexicana Linn. ), Dog mustard seed oil (Cleome viscose Linn.), Karanja oil (Pongamia pinnata Linn.), Rubber
seed oil (Hevea brasiliensis Muell. Arg.,) and Soapnut oil (Sapindus trifoliatus) were selected and analysed
for their corrosion inhibition efficiency by using mild steel specimens in acid medium with and without the
presence of inhibitors at different concentrations ( 250,500,750 and 1000 ppm) and different time intervals (
24,48,72,96 and 120 hours) at room temperature.
Materials and methods
A rectangular mild steel specimen of size 5 x 1.5 x1.5 cm was cut from a parent mild steel sheet. The
specimens were pickled with pickling solution, washed with water, rubbed with cotton cloth and dried. After
pickling, the plates were mechanically polished, degreased with trichloroethylene and kept in a desiccators for
2 hours20. These plates were used for the weight loss studies.
The oils used for this study include Argemone oil, Dog mustard seed oil, Karanja oil, Rubber seed oil and
Soapnut oil. The seeds are collected from the natural habitat and processed. The oils were extracted by
mechanical method. The green inhibitors were added to the acid medium at different concentration and kept at
room temperature for different time duration.
In the present study, the weight loss measurement was carried out for mild steel specimens in the presence and
absence of inhibitors. The initial weight of the specimens was noted as W1. 250ml of 1N HCl was taken in a
beaker, the specimens were dipped in the solution for 24 hours, 48 hours, 72 hours, 96 hours and 120 hours
with and without the presence of green inhibitor at the concentrations of 250,500,750 and 1000ppm and kept
at room temperature. At different intervals, the specimens were taken from the solution and dried and the final
weight was noted as W2.
The difference between the initial weight and final weight gave the actual weight loss of the specimens (W).
The experiments were carried out in triplicates. From the weight loss, the corrosion rate was determined using
the formula
Corrosion rate (mmpy) = 87.6 × W
DAT
Where,
W is the weight loss in grams
D is the density in g/cc
A is the area of exposure in cm2
T is the exposure time in hours
The effectiveness of the inhibitor was assessed in terms of its inhibition efficiency (I.E %) by the following
formula
I.E (%) = (weight loss) B.S – (weight loss ) I.S ×100
(Weight loss)B.S
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Where,
B.S is the weight loss without inhibitor (blank solution)
I.S is the weight loss with inhibitor
Result and Discussion
In the present study, the vegetable oils of five different bioenergy crops used as potential biodiesel resources
were investigated for corrosion inhibitors by gravimetric method. This method is probably the most widely
used method of inhibition assessment21. All these five green inhibitors inhibit mild steel corrosion at all
concentration and at different exposure time.
The calculated value of corrosion rate at different concentration of inhibitors and different time duration was
given in figure 1. It clearly revealed that, the corrosion rate of mild steel in 1N HCl acid was lower in the
presence of biodiesel neat oil compared to the control. The minimum corrosion rate was observed in Cleome
seed oil (0.0005g at 1000 ppm).The corrosion rate was decreased with increase of green inhibitor
concentration and with increase of exposure duration. This behaviour is ascribed to the fact that the extent of
adsorption and the coverage of inhibitor on mild steel surface increased with inhibitor concentration5.
The inhibition efficiency of different biodiesel resources was calculated and presented in figure 2. The result
indicates that, inhibition efficiency for all these resources increased with increasing the inhibitor
concentration. The increased inhibitive action with increase in concentration can be attributed to blocking of
active site of metal surface by the inhibitors. All bio-inhibitors show increase in inhibition efficiency with
increase of exposure time (24 -72 hours) whereas decrease in inhibition efficiency was observed after 72
hours. It clearly indicate that, the increase in inhibition efficiency upto 72 hours reflects the strong adsorption
of bio constituent present in inhibitor on the mild steel surface resulting in a more protective layer formed at
mild steel-HCl interface. The decrease in inhibition efficiency after 72 hours, it may be due to dissolution of
adsorbed compound.
Corrosion inhibition is initiated by the displacement of adsorbed water molecules by the inhibitor leading to
specific adsorption on the metal surface. Some of these components may have heteroatoms in their
molecules22,23. Thus, the corrosion of mild steel may be attributed to the adsorption of some components in the
oils through these atoms that are regarded as centers of adsorption onto the metal surface thereby creating a
barrier for mass and charge transfer and thus isolating the metal from further attack of the corrosive anions.
Conclusion
Nowadays a major problem of our country is atmospheric pollution that is caused by fossil fuels. In order to
find a solution for this issue, recent researchers focussed on the green inhibitors. In the present investigation,
among the selected biodiesel resources Clome viscosa and Pongamia pinnata were found to have higher
corrosion inhibition efficiency than Rubber, Argemone and Soapnut. Hence using these neat oils as biodiesel
resources is safe to the engine from the point of corrosion and as well as safe to the environment due to
biodegradable and non-toxic nature to the environment.
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