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Abstract: The use of local waste which is organic in
nature for the production of ecofriendly corrosion
inhibitor is the new trend in the corrosion industry.
The main focus of this study is to produce corrosion
inhibitor from Banana peel extract of varied
concentration. Gravimetric method was used to
determine the corrosion rate of mild steel in acidic
media (HCI and H,SO,) in which banana peel extract
(BPE) was added as a corrosion inhibitor. The results
of the study showed that as the concentration of the
inhibitor increases, the rate of corrosion decreases. It
also showed that as the concentration of the inhibitor
increases, the inhibitor efficiency also increases up to
an optimum of 69% for 400g/20ml in 0.3M H,SO,
and 93% for 400g/20ml in 0.3M HCI. The result
showed BPE can be used as corrosion inhibitor as
this will reduce the use of some inorganic inhibitors
that are toxic and not environmental friendly. Banana
peel extract (BPE) is readily available around us and
so the extract is relatively cheaper to produce.
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I INTRODUCTION

Steel is by far man’s most important engineering
alloy (Higgins, 1990). However, it poses a serious
problem of corroding when exposed to normal
climatic conditions. Corrosion occurs in different
forms in metallic structure such as in construction
industries, industrial process equipment and allied

industries. Mild steel accounts for a great deal of
metallic material in these industries and is susceptible
to various forms of corrosion such as pitting
corrosion, uniform corrosion, intergranular corrosion,
stress corrosion cracking and fatigue corrosion.
Corrosion prevention has become more critical in
process industries as it relates to products
contamination in pigments, food and drugs. In some
cases very small amount of corrosion that introduces
some items into a solution may cause catalytic
decomposition and may make the product toxic
(Uhligh and Revic, 1985). This scenario may lead to
fatal body injury if the product is consumed. It is
therefore imperative that plant failure and
contamination of products through corrosion is
prevented for high productivity and cost saving.
Corrosion is the disintegration of an engineered
material into its constituent atoms due to chemical
reactions with its surroundings. These surroundings,
such as acids, water, salt water, mud water, air etc.
are corrosive media (Baroux et al, 1995). A lot of
money is lost every year due to corrosion. In United
State, industries and government loss approximately
S276 dollars annually or 3.1 percent of the GDP
(Gerhardus et al., 2002). It was estimated that about
25 to 30 % of this total could be avoided if corrosion
prevention technologies are put in place (Gerhardus
et al., 2002). In Australia, Great Britain and Japan,
the cost of corrosion is approximately 3 to 4 percent
of the GDP (Kruger and Uhligh, 2000). Therefore, a
way of preventing or avoiding corrosion is not only
timely but also important. If corrosion is prevented,
the money loss to corrosion can be channeled to other
uses like creation of employment especially in
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developing countries like Nigeria where poverty level
is above 70 %. (Federal Office of Statistics, 1996).
There are several methods of corrosion control and
prevention but this work looked at corrosion inhibitor
as a way of preventing corrosion. Corrosion inhibitor
is a chemical compounds that when added to a liquid
or a gas, decreases the corrosion rate of a material
(Yuhazri et al., 2011a; Hubert, 2007). The
performance of a corrosion inhibitor depends on
quality of water, fluid composition and flow regime.
The common mechanism for inhibiting corrosion
involves formation of a coating, passivation which
prevents access of the substance to the metal.
Inhibitors are added to many systems such as cooling
systems, chemical, oil and gas production unit,
boilers and refinery unit to prevent corrosion. In most
cases, the effective inhibitors wused contain
heteroatom such as oxygen, nitrogen, sulphur and
multiple bonds in their structure through which they
are adsorbed on the surface of the metal (Singh et al.,
2012a; Yuhazri et al., 2011b). It was observed by
(Singh et al.,2012b) that adsorption depends solely
on certain physiochemical properties of the inhibitor
groups such as functional groups, electronic skeleton
of the molecules and electron density at the donor
atom. Many manufactured inhibitors have shown to
have good anticorrosive ability but majority of them
are toxic to human and environment. As a result of
the adverse effects of synthetic inhibitors, plant
extracts which are organic are now substituting the
chemical inhibitors because they are environmental
friendly, cheap, readily available and ecologically
acceptable which make them to be green corrosion
inhibitors.

Il. EXPERIMENTAL METHODOLOGY

The mild steel coupon used for this study was
provided by mild steel retailer at Ado EKkiti, EKiti
state, Nigeria and its chemical composition was
obtained when subjected spectra analysis which is
shown in Table 1.

Table 1 Chemical Composition of Mild Steel

Eleme | C Si Mn | P S Ni Fe
nt

% 02 (01 |06 |00 |01 |01 |098.2
Comp | 522 | 420 | 255 | 344 | 420 | 032 | 273
osition

local anodic/cathodic region which an uneven
specimen surface could create. The surface was
subsequently pickled and degreased using mild acid
and acetone solvent. The specimen was thereafter
dried for some time and weighed on a sensitive
digital weighing balance and placed in a desiccator to
prevent corrosion prior to the experiment.
Preparation of Banana peel extract

An aqueous extract of Banana peel was prepared by
grinding each weight of banana peel separately, 200g
and 400g with distilled water, filtering the
suspending impurities, and making up to 200 ml. The
extract was used as corrosion inhibitor in the present
study.

Weight Loss Method

Different mild steel coupons were used as the test
specimen and each was immersed in 0.3M H,S0, and
0.3M Hcl separately without Banana peel extract.
The steel coupon was removed and weighed after 24
hours to determine loss in weight. It was immersed
again in the media and at 48 hours, it was removed
and reweighed. This was repeated after 72 hours, 96
hours, 120 hours, 144 hours and 168 hours. It was
ensured that the inhibitor solution was completely
removed from the coupon before weighing. The
same procedure was carried out for all the inhibited
media i.e  200¢/10ml and 20ml, 400g/10ml and
20ml. of 0.3M H,S0,4 and 0.3M HCI respectively. All
the experiments were performed at ambient
temperature.

The weights of the specimens before and after
immersion were obtained using a Digital Balance.
The corrosion inhibition efficiency (IE) was then
calculated using the equation 1.

IE = 100 [1 <W2>]°/
- w117
Where W; = weight loss value in the absence of

inhibitor and
W, = weight loss value in the presence of inhibitor.

1. RESULTS AND DISCUSSION

Table 1 shows the weight of mild steels coupon in
different concentration of 400g of Banana peel
extract in 0.3M H,S0, at different time interval.
Table la: Weight of steel coupon in different
concentration of 400g of banana peel extract in 0.3M
H,SO, at different time interval.

The steel rod was prepared to meet test size
specification of 8mm diameter and length of 30mm.
The surface of the specimen was machined and finely
ground with emery paper in order of size 220, 220,
220 and 400. This was to prevent the setting up of

BPE | init | 24 |48 |72 |96 | 120h | 144hr | 168hr

(ml) |ial {hr |hr | hr [hr |

10 11. | 11. | 11. | 11. | 11. | 111 | 11.09 | 11.07
93 |50 |40 |30 |27 |4

20 10. | 10. | 10. | 10. | 10. | 10.1 | 10.08 | 10.05
59 |43 |18 |38 |18 |4
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Table 1b: Weight of steel coupon in different
concentration of 200g of banana peel extract in 0.3M
Hcl at different time interval.

BPE( | init |24 |48 |72 |96 |12 |14 |16
ml) ial [hr | hr | hr | hr | Ohr | 4hr | 8hr

10 9319 |9 |8 (8 |84 (82|79
5 20 |06 |93 |67 |9 1 8

20 83 |8 |8 |8 7. |78 |76 |75
0 26 |17 |07 |94 |0 5 5

Table 2 shows the weight loss of mild steel coupon
in different concentration of banana peel extract in
3.0M H,S0, at different time interval.The result
revealed that as the concentration of inhibitor
increases, the weight of mild steel coupon loss
decreases. This means that the inhibitor concentration
is inversely proportional to weight loss of materials.
It also showed that corrosion is a function of time.
That is as time increases, the rate of corrosion also
increases at a specified condition.

Table 2a: Weight loss of steel coupon in different
concentration of 400g of banana peel extract in 0.3M
H,SQ, at different time interval.

BPE( |0 |24 |48 |72 | 96 | 120 | 144 | 168
ml) hr | hr | hr | hr | hr | hr hr | hr

10 0 (0 |0 |0 |0 |07 |08 |08
43 |53 |63 |66 |9 4 6

20 0 |0. |O. |[O. |O. |04 |05 |05
16 |41 |21 |41 |5 1 4

Table 2b: Weight loss of steel coupon in different
concentration of 200g of banana peel extract in 0.3M
Hcl at different time interval.

BPE( |0 |24 |48 |72 |96 | 120 | 144 | 168
ml) hr | hr | hr | hr | hr | hr hr | hr

10 0 (0 |0 |O. |0 |08 |11 |13
15 |29 |42 |68 |6 4 7

20 0 (0 |0 |0 |0 |05 |06 |07
04 {13 |23 |36 |0 5 5

Table 3 shows the inhibitor efficiency for various
weight and concentration of banana peel extract in
0.3M H,S0, and 0.3M Hcl at different time interval.
It shows in 200g weight of BPE in 0.3M H,SO, that
as the inhibitor concentration increases, percentage of
inhibitor efficiency also increases which means
inhibitor efficiency is directly proportional to
inhibitor concentration at a particular time. It also
revealed that at a specified concentration, percentage
inhibitor efficiency is inversely proportional to time
that is as time increases, percentage inhibitor
efficiency decreases. The result also shows that the

percentage inhibitor efficiency in Hcl is higher than
that of H,SO,. The optimum inhibitor efficiency was
approximately 93% which corresponds to 400g/20ml
Banana peel extract in 0.3M Hcl at 48 hours.

Table 3: Inhibitor efficiency for various weight and
concentration of Banana peel extract in 0.3M H,SO,
and 0.3M Hcl below

Concent %I
ration of E
BPE at
24 |48 |72 |96 | 120 | 144 | 168
hrs | hrs | hrs | hrs | hrs | hrs | hrs
4009/20
ml(Hel) {90 |93 |83 |79 |73 68 71
4009/20
ml
(H,SO,) |62 |27 |69 |49 |48 43 40
2009/10
ml
(H,SO,) |49 |54 | 63 |52 |42 24 20
2009/20
ml
(H,SO,) |87 |80 |80 |75 | 66 57 47

400g of BPE in 0.3m H2S04

400g/10ml 400g/20ml

48 72 96
time (hr)

120 144 168
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Figure 1: Graph of weight loss against time both in
H,SO, and Hcl of different weight of BPE.

400g/20ml (Hcl) 400g/20ml (H2S04)

155 2008/10ml (H2504) ——200g/20m (H2504)

48 72 96 120 144 168
Time (Hr)

Figure 2: Graph of % IE against time at different
concentration in HCI and H,SO,

IV.  CONCLUSION
This study has shown that Banana peel extract can be
used as corrosion inhibitor. As the concentration of
inhibitor produced increases, the corrosion rate
decreases and the inhibitor has an optimum efficiency
of about 93 % which proved that its usage in the
process industries will reduce drastically the
corrosion rate. If the Banana peel extract is used as
corrosion inhibitor, it will reduce the amount of
money spent on importing chemical inhibitors and

also make our environment less prone to pollution. In
the same vein, banana peel extract will be more
effective in HCI environment than in H,SO, because
of its higher inhibition efficiency.
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