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ABSTRACT

One of the materials that have many uses in the manufacturing, automotive, and construction
industries is the alloy steel. When exposed to harsh environments this material is susceptible to
deterioration and corrosion. Because of this reason, it is necessary to safeguard this valuable
material. There have been many different methods used, but inhibition using particularly plant
extract has reportedly been effective and acceptable to the environment. In this study, the
behavior of alloy steel in 0.6M HCI at various concentrations of Sarcocephalus latifolius
extract was assessed using weight loss and surface characterization methods of analysis. The
plant extract's ability to inhibit corrosion increased during the weight loss experiment from
25.56% to 61.18% as concentration of the plant extract increased with a decrease in
temperature from 323K to 303K respectively. Thermodynamic parameters of the inhibitory
process were discovered to classify the process as feasible and spontaneous, obeying the
Freundlich adsorption isotherm model's description of physical adsorption. The Kkinetic
analysis of the inhibitory process demonstrates that it follows the first order model, with
activation energy and half-life values rising with the concentration of the plant extract. In
conclusion, Sarcocephalus latifolius extract is effective in inhibiting the corrosion of alloy
steel in 0.6M HCI at low temperatures and higher plant extract concentrations through surface

adsorption.

1. Introduction

The building of equipment used in various environments
such as agriculture, oil and gas, petrochemical, automobile
and allied sectors as well as in medical laboratories heavily
relies on metallic materials made of zinc, aluminum, iron
and their alloys. Due to corrosion activities on their
surface, metallic materials in harsh environments gradually
lose property, luster, function, and ability over time as a
result of daily interactions with their immediate
environment [1]. The majority of reactive metals are
known to exist naturally in combined forms; these metals
typically resist being transformed into pure forms during
purification processes. After isolation and purification, they
tend to frequently return to their natural combined form,
which is thermodynamically more stable [2].
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Corrosion is the gradual loss of a material's chemical and
physical properties caused by environmental factors like air
and moisture, which typically affects the materials [2].
Naturally, corrosion can occur on a variety of materials,
but metals have historically been the most frequently
affected [3]. Corrosion may be caused by chemical
cleaning, pickling and rescaling of the metals in industries
using acids at low concentration (ie 0.6M HCI) [2]. To
lessen the issues caused by this harmful phenomenon
known as corrosion, such as the cost of production, repair,
replacement, accidents, and health related issues associated
therewith, numerous methods of prevention or controlling
the menace of corrosion have been developed by scientists
worldwide [4]. One of the most efficient and cheap ways to
stop metals from corroding is to utilize inhibitors that
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contain heteroatoms. Scientists once thought that
chromates served as a protective barrier for metals in
corrosive conditions. Environmental specialists, however,
advised against using it because of its level of toxicity [5-
6]. In order to address the issues of harmful inhibitors
degrading the environment, research is increasingly
focusing on environmentally benign inhibitors including
the utilization of plant materials [7-9].

A good adsorptive capacity is attributed to plant extracts
that contain phytochemicals with diverse functional
groups, heteroatoms, or polar atoms like sulphur (S),
nitrogen (N), oxygen (O), or phosphorus (P) due to the
presence of lone pair of electrons on them. As a result,
corrosion-causing oxide is prevented from forming when
metallic materials lose electrons from their d-orbitals.
According to certain mechanisms, the phytochemicals in
plant extract form a connection with the metal surface and
stop corrosion in its surface holes and tracks [10].

The objective of the current study is to use different
concentrations of the plant extract in low concentration of
acid (0.6M HCI) at various temperatures as a corrosion
inhibitor on alloy steel surfaces. This is planned to be
achieved by using surface characterization techniques and
weight loss experiments. To the best of our knowledge, the
plant (Sarcocephalus latifolius) leaves has not been
reported in literature for use in corrosion inhibition studies.

2. Materials and Methods
2.1. Preparation of Alloy Steel Specimens for Test

The alloy steel used for this experiment is made up of the
components reported in Table 1 and the composition was
obtained through the use of energy-dispersive x-ray
fluorescence (XRF) technique. The sheets were
mechanically press-cut into coupons that were 4cm X 3cm
x 0.5cm in size. The coupons were then polished with
different grades of Silica carbide abrasive paper (#400 to
#1200). The polished coupons were cleaned with distilled
water, ethanol, dried in acetone and stored in an airtight
desiccator for further use [11].

Table 1. Composition of the alloy steel determined through XRF
method

Element Composition (%)
Fe 81.37
Na 9.30
Al 5.76
Zn 2.48
Si 0.40
Mn 0.27
Nd 0.16
Cr 0.08
Ti 0.07
C 0.11

2.2. Collection, Preparation and Extraction of the Plant
Sample

The samples of Sarcocephalus latifolius leaves were
obtained from the lorhuna Uyer Farm yard in the village of
Apkuuna (1), Mbapenda local government area, Mbazum
Mbaterem Ukum, Benue State, Nigeria. A certified botanist
identified the leaves samples before they were washed and
dried under shed, ground with a metal mortar and pestle,
and sieved through 75um mesh. Sarcocephalus latifolius
leaves powder sample weighing 500g was soaked in 2.5
liters of 95% methanol for two (2) weeks with continuous
stirring. Whatmann No. 1 filter paper was used to filter the
mixture after percolation. The extract was concentrated
using rotatory evaporator (BUCHI labortechnik AG/9230
flawil/Switzerland) and thick syrup was obtained. The
thick syrup was then air dried until a constant weight was
obtained at room temperature. The dried extract was
further crushed using a mortar and pestle to increase its
surface area and hasten its dissolution in the corrosive
0.6M HCl solution [12].

2.3. Preparation of Corrodent Solution

0.6M HCI solution serving as the corrodent was prepared
using equation 1,

V$t°°k (ml) = 10 x %:;l;:itcyxxvdensity (1)
Where M is molar mass of the corrodent, C is the final
concentration of the corrodent (0.6M), V is the final
volume of the solution, Vg is the volume of the
concentrated HCI before dilution, % purity and density of
HCI [13-14].

2.4. Weight Loss Measurements

TOLEDO Mettler analytical weighing balance was used to
weigh the alloy steel coupon samples before and after
immersion in the corroding liquid with or without the plant
extract. 100cm® of the various test solutions containing 0.0,
0.2, 0.4, and 0.6g/L of the plant extract in 0.6 M HCI
solution where prepared in a beaker. The weighed alloy
steel coupon was submerged entirely in the prepared
solution differently. The 0.0g/L solution containing only
0.6M HCI was used as the control. The beakers containing
the samples were placed in a vacuum thermostatic water
bath whose temperatures where set at 303K, 313K and
323K. The experiment was run for a total period of 4 hours
and the immersed test coupons were retrieved out of the
corroded media at 1 hour intervals. Each retrieved coupon
was then washed in distilled water using a plastic brush,
dried in acetone and reweighed. The percentage inhibition
efficiency, surface coverage and corrosion rate were
determined using equations 2-4 and values derived from
the difference in weights of the alloy steel coupon for the
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inhibited and uninhibited experiment where used for the
calculations [15-16].

%I.E.= (1 — VVVV—;)xloo )
0=1-— M”f—f ©)
CRGL = <7 @)

Where (0) is the degree of surface coverage, (CR) is the
corrosion rate, (Aw) is the weight loss in (g), A is the area
of the metal coupon (cm?), (t) is the immersion time in
hours (h), and w; and ws are the weight loss in grams (g) of
alloy steel in the absence and presence of inhibitor,
respectively.

2.5. Fourier Transform Infrared (FT-IR) Analysis

FTIR instrument model: Cary 630 FTIR
Spectrophotometer (Agilent Technologies), was used to
identify the principal functional groups found in the
samples of Sarcocephalus latifolius leaves extract and that
of the alloy steel coupon that had been inhibited in solution
containing 0.6g/L of the plant extract in 0.6M HCI at room
temperature. Prior to analysis, the studied coupon was
submerged for a period of 4 hours in 100cm?® of the test
solution. A maximum of 32 scans were performed on the
materials during the study, which covered the wave
number range of 650-4000cm™ at 8cm™ resolution [17-18].

2.6. Scanning Electron Microscopy

Using a Prox Scanning Electron Microscope (Phenom
World Eindhoven), the coupons' surface morphology for
the inhibited and uninhibited alloy steel was examined.
Before analysis, the coupons were placed in solutions of
0.6M HCI containing the leaves extract of Sarcocephalus
Latifolius and allowed to stay for 1 week at 303K. During
sample preparation, a very little amount of the materials to
be scanned was placed on the stub materials and afterwards
observed in the 1000x magnification. The scanned
micrographs were captured at a 15.00kV accelerating
voltage.

3. Results and Discussion
3.1 Weight Loss

Table 2 reports the weight loss experimental findings of
Sarcocephalus latifolius extract’s corrosion inhibition on
alloy steel in 0.6M HCI. The findings are obtained by the
following experimental conditions: temperatures between
303K and 323K were varied in a series with a common
difference of 10K at various inhibitor concentrations of
0.2g/L, 0.4g/L and 0.6g/L in an aqueous environment with
0.6 M HCI. According to the findings, the corrosion rate
decreases when the plant extract concentration rises from

0.2g/L to 0.6g/L, as shown in Table 2. At the highest plant
extract concentration of 0.6g/L, the corrosion inhibition
increases from 44.99% to 61.18% as the temperature falls
from 323K to 303K. This demonstrates the plant extract's
efficacy on the surface of alloy steel. Comparing the
corrosion rate of the coupons with respect to a given plant
extract concentration with rises in temperature, the rate of
corrosion was found to increases, which demonstrates that,
as temperature rises, the alloy steel's surface is more
subjected to corrosion and the plant extract become less
effective. Also as the system's temperature rises, the
inhibition efficiency (IE) of the plant extract on the metal's
surface decreases. Therefore, the inhibitory potency of the
extract of Sarcocephalus latifolius becomes more effective
at increasing concentration and lower temperature [12, 15-
18].

Table 2. Parameters of weight loss experiment determined

Temp Extract Aw(Q) CR 0 IE.
(K)  Conc. (glcm?h) (%)
(9/L) x10™
00 00121 2.52 - -
0.2  0.0067 1.40 0.4463 44.63
303 04  0.0058 1.21 0.5207 52.07
0.6  0.0047 0.98 0.6118 61.18
00 0.0271 5.65 - -
02  0.0197 410 0.2731 27.31
313 04  0.0182 3.79 0.3284 32.84
06  0.0143 2.98 0.4723 47.23
0.0  0.0489 0.10 - -
0.2  0.0364 7.58 0.2556  25.56
323 04  0.0341 7.10 0.3027 30.27

0.6 0.0369 5.60 0.4499 44.99

3.2 Fourier Transform Infrared Spectroscopic (FTIR)
Analysis

The functional groups present in the methanol extract of
Sarcocephalus latifolius as well as the corrosion-
preventing film generated on the surface of the alloy steel
were identified using FTIR analysis. Figure 1a displays the
FTIR spectrum of the methanol leaves extract of
Sarcocephalus latifolius, while Figure 1b displays the
spectrum of the corrosion product. From the wavenumbers
presented in Table 3, the absorption bands of the two
spectra for the plant extract and corrosion product were
compared, the positions of the bands were seen remain
unchanged for the following functional groups: Alkyne
(C=C), Acid (RCOOH) and Nitrosamine (RN-N=0). The
shift in the values of some wavenumbers where observed
for some functional groups which include: from 2921 to
2925cm™ for the C-H stretching, from 3301 to 3316cm™
for N-H stretching, 1108 to 1074cm® for C-O
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stretching,1030 to 1037cm™ for polysaccharides, 1603 to
1622cm™ for N-H bending and 1194 to 1201cm™ for C-N
stretching. O-H stretching with a wavenumber of 3692cm™
was observed in the Sarcocephalus latifolius leaves but
absent in the corrosion product. The adsorption of various
elements of the methanol extract from Sarcocephalus
latifolius leaves on the metallic surface is indicated by the
aforementioned alterations in absorption bands. According
to the surface examination performed using FTIR, the plant
extract may contain functional groups such as hydroxyl (-
OH), carboxylic acid (-COOH), methylene (-C=C-), amine
(-N-H), cyanides (-C-N), nitrosamine (-N-N=0) and
carbonyl groups (C=0) from polysacharides. The
interaction of the plant extract with the alloy steel surface
must have been facilitated as a result of the phytochemicals
present there-in that contain the above mention functional
groups [13-14, 19].

Table 3. Summary of FTIR absorption bands of the samples
studied

Functional Absorptio  Methan  Inhibite  Differe
group n ol d Metal nce
location  Extract  (cm™) (cm™)
(cm™) (cm™)
Alkane (C-H)  2850-2975 2921, 2925, -4
2854 2854
Alcohol(O-H)  3400-3700 3692 - 3692
Alkyne (C=C)  2100-2250 2119 2119 0
Amines (N-H)  3300-3350 3301 3316 -15
Acid 1700-1725 1707 1707 0
(RCOOH)
C-O stretch 1000-1320 1108 1074 34
Nitrosamine 1440-1470 1443 1443 0
Polysaccharid ~ 1030-1149 1030 1037 -7
es
N-H bend 1580-1650 1603 1622 -19
C-N stretch 1020-1250 1194 1201 -7
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Fig 1. FTIR spectra of (a) methanol leave extract of
Sarcocephalus latifolius, (b) corrosion product of alloy steel
immersed in 0.6M HCI containing methanol leave extract of

Sarcocephalus latifolius.

4000

3.3 Scanning Electron Microscopy (SEM) Analysis
Utilizing scanning electron microscopy, it was possible to
compare the surface morphology of alloy steel with and
without inhibition of the plant extract. When the coupons
were dipped in solution of 0.6M HCI with and without the
plant extract for 1 week at room temperature, SEM images
of magnification 1000x were captured using an electron
probe micro analyzer [6]. The outcomes are shown in
Figure 2. Figure 2a depicts the surface of alloy steel before
corrosion. Figure 2b depicts the same alloy steel in a blank
solution containing 0.6M HCI characterized with a rough,
broken, and ruptured surface. The plant extract, however,
was able to cover the surface of the coupons with an
increasing amount of effect as the plant extract
concentration increased from 0.2g/L to 0.6g/L when the
alloy steel samples were placed in various concentrations
of the plant extract (see Figure 2¢ for 0.2g/L, Figure 2d for
0.4g/L, and Figure 2e for 0.6g/L inhibited systems). The
images in Figures 2c-e showed that the extract of
Sarcocephalus latifolius leaves in 0.6M HCI had covered
the rough and rupture surface of the alloy steel surface
reducing the rough surface with increase in plant extract
concentration.
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Fig 2. SEM micrographs of (a) un-corroded alloy steel (b) alloy
steel in 0.6M HCI (c) in 0.2g/L (d) in 0.4g/L (e) in 0.6g/L plant
extract

3.4 Adsorption Isotherms
The ability of inhibitors to bind to metal surfaces

determines how effective they are during the process of
inhibition. The nature of corrosion inhibitors has been
determined in terms of adsorption characteristics, which
prevents corrosion and metal degradation [14]. Surface
coverage (0) and inhibitor concentration can be used to
achieve this phenomenon. Inhibitors adhere to the surface
of metals to produce an adsorptive coating, which prevents
corrosion. Many isotherm models, some of which are listed
Table 4 where being employed in this experiment, describe
the nature and effectiveness of the coverage of inhibitors
on the surface of metals. It is believed that the components
of the Sarcocephalus latofolius leaves extract adsorb onto
the surface of alloy steel, creating a layer of protection
against the corrosive acid environment and inhibiting the
corrosion process [20-23]. Data collected from the degree
of surface coverage () of this kind is typically fitted into
several adsorption models developed by Temkin,
Langmuir, Freundlich, Florry-Huggins and El-Awady in
order to adequately describe the mechanism of adsorption
and nature of the surface complex created. In this work, the
Langmuir and Freundlich isotherm models, two of the most
well-known of them, were selected and employed. Since
each of these isotherms abides by the same formula,
equation 5 can generally be used to represent all of them.

f(e; x)exp(—ZaO) = KadsCL'nh (5)

Where x is the size ratio, 'a' is the lateral molecule
interaction parameter, and K.gs is the equilibrium constant
of adsorption, f(6, x) denotes the configuration factor,
which depends on the physical model and assumptions
underpinning the isotherm's derivation [4]. The formulae
for the Langmuir and Freundlich adsorption isotherms are
shown in Table 4 in their various forms.

Table 4. Forms of Langmuir and Freundlich adsorption isotherms

Isotherm  Conversional Form Linear Form
Freundlich 8 = K,45(Cinn)"™ In6 = nInCi,p, + InK,g4s
Langmuir 8/(1 —0) = KagsCinh ~ Cinn/0 = 1/Kgas + Cinn

Where 0 is the degree of surface coverage of the inhibitor,
Kags is the equilibrium constant of adsorption, Cinh is the
concentration of the inhibitor and n is the interaction
parameter.

The production of monolayer adsorbate on the surface of
the adsorbent was quantitatively represented using the
Langmuir adsorption isotherm. The model presupposes
homogeneous adsorption energies on the surface and a lack
of adsorbate transmigration in the surface plane [13]. The
findings of a C;/0 versus Cin, plot are shown in Figure 3.
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Fig 3. Langmuir isotherm for Sarcocephalus latifolius extracts on
the surface of alloy steel in 0.6M HCI solution at various
temperatures

Figure 4 illustrates the straight line obtained from the plot
of In® versus InC for Freundlich isotherm, which has a
slope of n and an intercept of InK,4. When compared to the
Langmuir data in terms of the value of R?, which is closer
to unity than other isotherms, the data analyzed relatively
follows the Freundlich isotherm model. The interaction
intensity in the adsorbed layer is indicated by the
adsorption equilibrium constant, K,q, and the constant 'n,’
where 0 <n<1.

2 InC, 0
0
—e—303K
05 313K
c
| T e
15

Fig 4. Freundlich isotherm for Sarcocephalus latifolius leaves
extract on the surface of alloy steel in 0.6 HCI solutions at various
temperatures

The extracts' adsorbed components interact significantly
and strongly, and the interaction is independent of all
variables other than temperature, according to positive and
large values of K.y provided in Table 5. It can be seen that
Kags drops as the temperature rises, indicating a decrease in
the adsorption strength of these components. Equation 6
representation of the direct relationship between adsorption
AGqgs and Kqs at a specific temperature (T) was utilized to
determine AGgq for the adsorption of Sarcocephalus
latifolius extract onto alloy steel surface.

Table 5. Calculated values of parameters for the tested isotherms
models

Isotherm  Temp. Slope AGg R? Kads

(K) (kdmol
)

Langmuir 303 133 -14.181 0.9867 5.01
313 1.34 -12.079 0.8222 1.87
323 1.38 -12.184 0.7663 1.68

Freundlich 303 0.28 -9.195 0.9738 0.69
313 0.47 -8.959 0.8911 0.56
323 0.49 -9.102 0.8635 0.53

3.4 Thermodynamic Studies
The free energy of adsorption, AG.s was calculated
according to equation 6
AGays = —2.303RTlog(55.5K45) (6)
Where AGggs is the change in the Gibbs free energy of
adsorption, K,y is the equilibrium constant for adsorption
determined from the intercept of each adsorption isotherm,
R is the universal gas constant, T is the system's
temperature, and 55.5molL™ is used as the unit of measure
for the amount of water in a solution. For all of the
measured isotherms, the computed value of AG,qs ranges
from -8.959 to -14.181kJmol™, which is significantly less
than the threshold value of -40kJmol™ needed for the
mechanism of chemical adsorption [12-13]. Table 5
presents these values of AG,y. Therefore, extract from
Sarcocephalus latifolius leaves spontaneously adsorbs to
the surface of alloy steel, in accordance with the physical
adsorption mechanism [15].
Using the Arrhenius equation 7 and the transition state
equation 8, the impact of temperature on the plant extract
of Sarcocephalus latifolius adhering to the surface of alloy
steel was assessed.
Ea

InCR = InA — @)
RT
ASg

< = in (S 4 2a) - e ®)
Where CR is the alloy steel corrosion rate, A is the pre-
exponential factor, E, is the activation energy, R is the
molar gas constant, T is absolute temperature, AH, is the
enthalpy change of adsorption, AS; is the entropy change of
adsorption, NA is Avogadro’s constant, h is Plank’s
constant.

Figure 5 shows the results of plotting InCR against 1/T
using equation 7, with a slope of -E,/R and intercept of
InA. A slope of AH/R was discovered when plotting
In(CR/T) against 1/T from equation 8 as shown in Figure 6.
The result of the expression was compared to the slope to
arrive at AH,, and the intercept of the plot, which was equal
to In(R/NAh+AS,/RT), to arrive at AS,. Results shown in
Table 6 indicate a decrease in E, values with increasing
plant extract concentration. This is a sign that alloy steel
corrosion in 0.6M HCI is being delayed by the presence of
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the plant extract [3, 5, 8]. Table 6 also shows the positive
values of AH, which indicate endothermicity of the
process, and negative values of AS, which indicate a
reduction in entropy at the plant extract-metal surface. The
inhibitory process is further qualified by these
thermodynamic factors to follow the physical adsorption
mechanism.

1/T(1/K)

0.00305 0.0031 0.00315 0.0032 0.00325 0.0033 0.00335
0

-2 —@— blank

-4 0.2g/L

o —e—0.4g/L
O -6

< a —e—0.6g/L
8
-10
-12

Fig 5. Arrhenius plot for inhibition of alloy steel using different
concentrations of Sarcocephalus latifolius methanol leave extract
in0.6 M HCI

1/T(1/K)

0003 00031 00032 00033 0.0034

12,5
13 —e—blank

2 135
= 0.2¢/L

S 14
= —e—0.4g/L
-14.5 g/
15 —e—0.6g/L

-15.5

Fig 6. Transition state plot for the corrosion inhibition of alloy
steel using different concentration of Sarcocephalus latifolius
methanol extract in 0.6 M HCI.

Table 6. Energy parameters for the dissolution of alloy steel in
0.6M HCI in absence and presence of different concentrations of
Sarcocephalus latifolius leave extract

Extract AH, E. AS,

Conc. (g/L) (kJ/mol) (kJ/mol) (kJ/mol)
0.0 54.301 56.906 -0.1345
0.2 66.446 69.050 -0.0991
0.4 69.680 72.284 -0.0895
0.6 68.571 71.178 -0.0949

3.5 Kinetic Studies

By fitting the data from the weight loss experiment into
various kinetic model equations, including zero, first, and
second orders, the investigations of alloy steel corrosion in

0.6M HCI and its inhibition using the extract of
Sarcocephalus latifolius were explored [24]. Equation 9—
12 demonstrates how the first order kinetic equation, which
was employed, was derived. The Kinetic equation for the
first order reaction is as reported in equation 9, where a, is
the initial weight of the alloy steel and x is the weight of
the corrosion product lost after time (t) and k; is the rate
constant of the reaction.

d

— =ky(a, —x) )
Rearranging equation 9 produce equation 10 and upon
integration of equation 10 vyield equation 11-12

respectively. From the equations derived k; is the first
order rate constant.

dx
7R k.dt (10)
-In(a,—x) = kgt (1)
-log (Aw) = ki —— (12)
Where Aw = a, - X is the weight loss of the alloy steel

during corrosion.

The half-life equation was obtained by fitting the value of
the k; constant into the half-life equation as shown in
equation 13

0.693
t1/2 - k1 (13)

The values of the kinetic parameters determined from the
graphs were shown in Table 7 from the plot of -log(Aw) on
the vertical axis against time, with t at the horizontal axis.
Equation 14 was used to calculate the value of ko for the
zero order kinetics models, while equation 15 was used to
determine the relationship for the second order kinetics
model. Equation 15 was used to display the graph of 1/w
against time(t) and was used to derive the value of k, [24].
w,=w + k,t (14)
1

S = —fkyt (15)

w

Where w is weight loss at time t and w, is the initial weight
of the coupon metal, k, and k; are the rate constants for
zero and second order Kinetics respectively.

Results reported in Table 7 revealed that the half-life
values for the blank (0.6M HCI) ie uninhibited system were
relatively lower than those for the inhibited medium which
contained the plant extract with the immersed coupons of
alloy steel. Additionally, it was revealed from the results
that the half-life values increased proportionally with the
increase in the plant extract concentration. By raising the
values of their half-lives, this suggests that the methanol
extract of Sarcocephalus latifolius functions as an inhibitor
on alloy steel in the HCI medium [12]. The test results
showed that the first order model best describes the process
of the corrosion inhibition of the alloy steel in 0.6M HCI as
carried out by the experiment when the values of the rate
constants obtained were compared [12-14]. In comparison
to other models evaluated, the R? values obtained for the
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experiment were substantially closer to unity for the first
order kinetic model [24-28].

Table 7. Kinetic parameters for the corrosion inhibition of alloy
steel using Sarcocephalus latifolius extract in 0.6M HCI

Zero Order

Extract R? K, typ
Conc. (g/L) (mol/Lhr®y  (day)
0.0 0.625 0.0274 1.054
0.2 0.621 0.0175 1.650
0.4 0.569 0.0160 1.805
0.6 0.616 0.0176 1.641

First Order

Extract Conc.(g/L) R? Ky tyn
(hr?) (day)
0.0 0.949 0.100 0.289
0.2 0.995 0.077 0.375
0.4 0.987 0.074 0.390
0.6 0.100 0.074 0.393

Second Order

Extract Conc.(g/L) R? k, tun
(mol/L)* (day)
0.0 0.699 0.0219 1.318
0.2 0.680 0.0162 1.783
0.4 0.813 0.0131 2.204
0.6 0.662 0.0107 2.699

4. Conclusion

In order to evaluate the corrosion inhibition of alloy steel in
0.6M HCI media at different temperatures, methanol leaves
extract from Sarcocephalus latifolius was utilized. The
research included surface characterization techniques like
FT-IR and SEM as well as weight loss experiments.
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e The weight loss experiment demonstrated that the
plant extract's ability to inhibit corrosion of alloy
steel in 0.6M HCI increases with concentration,
while decreasing with increase in temperature.

e The highest value of the alloy steel inhibition was
obtained at 0.6g/L plant extract and 303K, with a
value of 61.18%.

e Through the presence of phytochemicals on the
surface of the alloy steel metal, the surface
characterization techniques used also supported
the mechanism of the plant extract's adsorption on
the surface of the metal.

e The corrosion inhibition process's thermodynamic
properties show that the inhibition is feasible and
spontaneous, and the isotherm model defines the
mechanism as a physical adsorption process.

e The process' kinetics was found to be best
described by first order kinetics, with values for
the activation energy and half-life rising with
increase in the concentration of plant extract.
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