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ABSTRACT: The weight loss method was used to study the corrosion inhibition of mild steel in 1.5M nitric acid solution with
Jathropha tranjenensis extract. The extract of Jathropha tranjeneesis was found to be an efficient corrosion inhibitor of mild steel
in nitric acid solution, which worked as a corrodent. The extract was characterized by GC-MS and Infra-Red (IR)
spectrophotometer, The infra-red (IR) spectra analysis of jathropha trajenensis indicated the presence of the following functional
groups and their frequency ranges which includes; O-H stretching vibrations (3790-3390), C-H stretching (2953-2752), N-H
stretch(1643-1514),C=N symmetric stretching (2723-2351) bending, N=O symmetric stretching (1460-1305), C-N stretch (12651033),C=O stretching (1651-1566) and C=C bending (1033-721), this further indicates the presence of alcohol, carbonyl
compounds, amines and aromatic compounds present in the extract. The weight loss of mild steel in corrodent solutions
containing mixes of the leaf extract and 1.5M nitric acid was significantly lower than in the control corrodent of nitric acid alone.
This demonstrated that the extract of jathropha trangenensis performed a significant impact in suppressing the corrosion of mild
steel by nitric acid solution. The discovery suggests that jathropha tragenensis serves as a corrosion inhibitor for mild steel in nitric
acid solution. The presence of oxygen, nitrogen, and aromatic components in the extract's structure was ascribed to its inhibitory
ability.
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INTRODUCTION
Recent corrosion inhibition research has focused on
natural inhibitors derived from plants that are non-toxic,
eco-friendly, and readily available. Some examples of
bio-renewable green chemicals used as corrosion
inhibitors include Carica papaya (Okafor and Benson,
2010), water hyacinth (Oloruntoba et al., 2012), bread
food peel (Orie and Christian 2015), Topsport crispa
(Hussin et al., 2016), Citrus aurantium leaves (Hassan et
al., 2016), extract of red onion skin (James and Akarent
(Singh et al., 2011). Metal corrosion is a natural process
that continues until it is stopped. Metal structures must be
protected because they are employed in a variety of
technical constructions and surroundings (Okorosaye –

Orubite and Ngobiri, 2017). Metal corrosion is a serious
environmental problem that has received adequate
attention in the oil and gas industries, because metal
surfaces are frequently made to come into contact with
the acid medium during industrial processes such as acid
cleaning and etching, and these metals corrode due to
the acid's attack on the metal. Corrosion is an
unavoidable phenomenon, and the only way to
completely avoid it is to work in a vacuum, which is
impossible due to current conditions. Acid solutions are
widely utilized in industry, with the most common
applications being acid pickling, industrial acid cleaning,
acid decaling, and oil well acidizing. Acids that are
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regularly utilized include hydrochloric acid, sulphuric acid,
nitric acid, and others. Inhibitors are commonly used to
prevent metals from corrosion in a variety of settings.
Lowering the abrasiveness of an environment towards a
metal can lessen the rate of corrosion. In most cases, this
is accomplished by the addition of inhibitors. Mild steel,
also known as plain-carbon steel, is now the most
prevalent type of steel because of its inexpensive cost
and material qualities that are suitable for a wide range of
uses. Mild steel is an iron alloy that has the following
elements and percentages: carbon (0.05 – 0.15%),
silicon (0.18%), phosphorus (0.04%), sulphur (0.02%),
manganese (0.70-0.48%), and iron (0.70-0.48%) (98.9%)
In industry, Emmanuel et al. (2013) are used. Corrosion
inhibitors are chemicals that reduce or eliminate anodic
dissolution when introduced to a corrosion system.
MATERIALS AND METHODS
Acetone, distilled water, nitric acid, and mild-steel
samples were utilized, and all reagents were procured
from Sigma Aldrich and British Drug House (BDH).
Standard procedures were utilized to purify the organic
solvents used. Jathropha trajenensis leaves were
gathered from an agricultural enterprise in Rivers state.
Fourier Transform FTIR 8400S The functional groups
were identified using an infrared spectrophotometer, and
the molecular formula/mass was identified using a Gas
Chromatography/Mass Spectrometer-QP2010 PLUS
SHIMADZU. TKS-70 vacuum pump for vacuum
distillation of jathropha trajenensis.
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jathropha trajnensis extract was used to determine this
concentration range. The powdered extract of Jathropha
trajnensis was first dissolved in acetone before being
diluted to standard solution.

Weight loss measurement
Rectangular mild steel specimens with dimensions of
6cm/4cm and a thickness of 2.0mm were immersed (full
immersion) in 100 mL of deaerated electrolyte in the
absence and presence of varying concentrations of
jathropha trajnensis at temperatures of 313 K, 298K,
303K, and 333K. After 24 hours of immersion for 5 days,
the weight loss of mild steel specimens was determined.
The following formulas were used to determine certain
critical parameters to aid in decision-making regarding
the level of inhibitions.

Inhibition Efficiency (IE %) =

Surface coverage (θ) =

Wi
WB

W B – W i X 100
WB

(1)

(2)

Where θ is the surface coverage, IE is the inhibitor
efficiency, C is the inhibitor concentration, W i and W b,
weight of coupon in presence and absence of inhibitors,
this method is to gradually or progressively analyze the
weight loss of the coupon considering the concentration
of the extract.

Preparation of mild steel coupon
Mild steel sheets with the following composition (C, 0.1618%, Mn, 0.7-0.9%, P, 0.04%, Si, 0.40%) were obtained
from the Alpha-Beta Engineering workshop in Rivers
State, Nigeria. They were cut into 6cm/4cm pieces with a
thickness of 2.0mm. The coupons were perforated at the
top centre with holes 2.0mm in diameter to allow thread
passing. They were mechanically cleaned and sanded to
expose gleaming surfaces, degreased in 100% ethanol,
dipped in acetone, and finally dried in a 40oC oven.
Before usage, dried coupons were placed in desiccators.
Using an analytical weighing balance, the initial weight of
the coupons was determined. Each weight was
calculated as the average of three replicate
measurements.

Solutions preparation
1.5 M HNO3 solutions were made by diluting 40% HNO 3
with distilled water. The concentration of leaf extract used
ranged from 0.02M to 0.04M. The maximum solubility of

Procedure
The crushed leaves were immersed in acetone in a
beaker. After 24 hours, the beaker's contents were mixed
and filtered to obtain the leaf extract. Then, using normal
techniques, 1.5M of nitric acid was produced. The acid
was divided into 5 parts and combined with the leaf
extract in various quantities to create the corrodent
solutions shown in the (Tables 1 and 2). Infra-red (IR)
spectral bands scan of the jathropha trajnensis are
presented in (Table 3) their frequencies are related to the
functional group similar to that reported by (Williams and
Flemings 1964). The broad O-H stretching vibrations of
alcohol group of the entire sample were in the region
790-3390cm-1) and the C–O stretch of alcohol was in the
region (1265-1030cm-). Other functional groups observed
were: C-H stretching vibrations of alkane (2953-2752cm1), N=O symmetric stretching (1643-1514cm -1), C-N
stretch (1454-1377cm-1), C=O stretch (1651-1566) and
C=C bending (1033-721). The bands of the crude extract
of jathropha trajnensis indicate mainly the presence of
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Table 1: Sample analysis of grounded leaves soaked with acetone.
Beaker (samples)
A
A1
A2
A3
A4
A5

Volume of extract
(Ml)
---30
55
60
65
70

Volume of nitric acid
(Ml)
40
15
30
20
25
30

Table 2: Inhibition efficiency and concentration.
Inhibitors concentrations
Moldm-3
1.07 x 10-5
1.43 x 10-5
1.79 x 10-5
2.14 x 10-5
2.50 x 10-5

Average percentage inhibition
20oC
30oC
40oC
50.3
26.2
24.2
46.4
45.0
34.3
58.8
44.1
43.6
67.5
57.3
61.4
80.0
67.0
65.2

Figure 1: Analysis of result

carboxylic fatty acid and O-H of fatty alcohol. However,
the infra-red data analysis of the extract indicates the
presence of alcohol, carbonyl group, amino group and
aromatic group which are present in the extra. Table 4
shows the different weights measured with the mixture of

jathropha trajnensis extract and the freshly prepared nitric
acid which were mixed in various proportions. The acid
was used as a corrodent which acted as a control to the
various mixtures of acid and the extract, there was a
general trend of weight loss recorded which indicates the
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Table 3: Infra-red (IR) Spectrum of Jatropha trajnensis
Bond type
O-H
C-H
N-H
C=N
N=O
C-N
C=C
C=O

Frequencies Ranges (CM-1)
3790-3390
2953-2752
1643-1514
2723-2351
1460-1305
1265-1033
1033-721
1651-1566

Table 4: Weight Measurement of different concentration of corrodents.
Concentration of Corrodents
40ml HCl (control)
30ml extract + 15ml HCl
55ml extract + 30ml HCl
60ml extract + 25ml HCl
65ml extract + 25ml HCl.
70ml extract + 30ml HCl

1
Weight (g)
25.60
23.80
21.60
21.10
18.50
16.30

2
Weight (g)
25.30
22.40
19.60
19.20
15.60
15.60

3
Weight (g)
24.60
20.10
18.40
17.50
15.50
15.40

4
Weight (g)
22.30
19.20
17.20
16.20
14.80
14.10

Figure 2: GCMS Analysis.
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effectiveness of the extract as shown above. This is also
an indication that jathropha tranjnensis could be a
corrosion inhibitor of mild-steel in nitric acid solution.
However, there was an observable trend in weight loss of
all the mild-steel samples from day one to day four which
corresponds to progression of corrosion with increase in
the volume of the extract. The comparison of the different
weights measured with the acid and extract mixture to
that of the control demonstrates the effectiveness of the
green extract in preventing mild-steel corrosion. Green or
natural corrosion inhibitors, according to Oloruntoba et al
2012, are chosen over chemical corrosion inhibitors due
to their efficacy, low toxicity, and availability.

Singh A, Ahamad I, Singh VK, Quaraish MA (2011). Inhibition Effect of
Environmental Benign Karanj (Pongama pinnate) seed extract on
corrosion of mild steel in hydrochloric acid solution. J., Solid State
Electrochem. 15, 1087–1097.

Conclusion
Natural plant extracts appear to be excellent green
corrosion inhibitors against mild steel. To test for
corrosion in nitric acid mixed with extract in various
quantities, the weight loss method was applied.
According to the results, the jathropha trajenesis extract
appears to be a mild steel corrosion inhibitor in nitric acid
solution. The inhibitory efficiency is projected to rise as
the concentration of plant leaf extract in the corrodent
mixes increases.
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