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Abstract 

The mitigation of the corrosion of mild steel by ethanolic extract of Parquetina nigrescens (EEPN) in 1 M HCl was 

explored using the weight-loss method. The inhibition efficiency (I.E) of the extracts varied with the concentration of 

extracts, timeof immersion and temperature. The results obtained shows that as the concentration of the extract 
increase, the corrosion rate decreased. The I.E increases with an increase in the concentration of the extract. The 

temperature effect on the I.E of EEPNrevealed that as the temperature increases, inhibition efficiency increases. The 

enthalpy (∆Ho) positive values in the uninhibited and inhibited of the EEPNare endothermic in nature.The negative 

free energy for EEPNsuggests the spontaneity and feasibility of the reaction. Langmuir gives the best fit with R2 

value of 0.9999, very close to unity. The Fourier transform infrared spectroscopy and surface morphologyof the 

extract’s constituent on the surface of the mild steelestablished theeffectiveness of theinhibitive effect of the extract. 

Potassium iodide enhances in increasing the value obtained for the I.E and decrease in the rate of corrosion. The 

EEPN acts as a good inhibitor for the corrosion of mild steel in acidic medium. 
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1. Introduction 

The breakdown of metal due to chemical or electrochemical reactions is referred to as corrosion.  Corrosion usually 

occurs as a result ofoxidation with air molecules in the presence of water. Mild steel has been the most widely used 

alloy for both structural and industrial applications from the time when industrial revolution started [1]. The 

invention of new large-scale steel resulted from the fast development in the manufacturing, automotive, and textile 

industries [1]. One of the industries' challenges is the mild steel decomposition due to the exposure of these 

materials to a corrosive medium, salt solutions, and alkalis [2]. Various researcheshave been carried out on how to 

mitigate the corrosion of metals and their alloys [2, 3].  One of the most methods for mitigating the mild steel 

corrosion in a corrosive medium is the use of inhibitors. Various numbers of organic and inorganic inhibitors have 

been used to prevent corrosion which showed good anti-corrosive activity, but they are not without a fault. Most of 

thesecompounds are toxic to humans and its environs,maybe during the synthesis of the compound or when 

applied.This can damage the organs such as liver/kidney or interrupt a biological process [4]. Though the 
compounds having π bonds are said to be the effective and efficient, but the biological toxicity of the materials are 

attested for its environmental harmful features [5]. Organic inhibitors mitigate corrosion by adsorption process; thus, 

when the inhibitors are adsorbed on the metal surface it prevents the dissolution reaction of metal in a corrosive 

environment [6]. Because of their shortcomings, their uses in the mitigation of corrosion are limited. The natural 

plant extracts have gained much importance in inhibiting mild steel corrosion because it's cheap, biodegradable, 

readily available, eco-friendly, and moreefficient and renewable source of materials [6- 9]. The corrosion mitigation 

of mild steel in acidic solution using natural plant extracts has been previously reported. Bochuan et al. proposed the 

study of papaya leaves extract as a novel eco-friendly corrosion inhibitor for Cu in H2SO4 medium [9]. Irfan et al. 

investigate and evaluate neem leaves extract as a green inhibitor for corrosion behavior of mild steel [10]. Alaneme 

et al. have contributed to the corrosion of inhibition in acidic solutions using Hunteria umbellate seed husk extract 

[11]. Manimegalai et al. studied the corrosion inhibition of mild steel in aqueous media using Sargasamswartzii 
(Brown algae) [12]. Akinbulumo et al. investigated the corrosion inhibition of mild steel using Euphorbia 

heterophylla L. extract [6]. The research works cited above motivated the study of Parquetinanigrescens leaves as a 

novel ecofriendly corrosion inhibitor to mitigate the corrosion of mild steel in 1 M HCl. Parquetinanigrescens is an 
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herbaceous and of the Asclepiadaceae family. It is woody at the base and measures between 7-8m in length. The 

plant is normally found growing inAfrican and South America. Parquetina nigrescens has been found to contain 

tannins, phlobatannins, saponins, cardiac glycosides, cardenolides, ascorbic acid, alkaloids, steroids, phenolics, 
anthraquinones and triterpenes [13- 15]. These components fascinated our attention towards corrosion studies, using 

this plant extract. Parquetina nigrescens have been reported to have antioxidant and antimicrobial properties used 

for wounds in African and have sympathomimetic effects [14]. It also stimulates increased uterine contraction due to 

the mobilization of extracellular calcium like oxytocin impact [16]. This investigation aims to examine the effect of 

ethanolic extract of Parquetinanigrescens (EEPN)as a novel green and natural material on corrosion inhibition of 

mild steel in 1 M HCl solutionby weight-loss measurement. Scanning electron microscopy and Fourier transform 

Infrared spectroscopy were used to characterize the products. The kinetic of corrosion was described using 

thermodynamics parameters and the adsorption process when varying concentration and temperature of EEPN.  

 

2. Material and methods 

The composition of the mild steel couponused is98.98% Fe, 0.21% C, 0.25% Si, 0.46% Mn, 0.0090% S, 0.0110% 

Ni, and 0.0090% P.The sheet was pressedmechanically, cut to sizable forms ofspecimen, each of dimensions 5 X 
20mm. Each coupon was cleanedusing ethanol, dried and kept in a desiccator. All the chemicals used for the 

experiment were analytical grade and double-distilled water was used to prepare the solutions. 

 

2.1 Stock solution of Parguetina nigrescens leave 

 The leaves were collected at North gate, Federal University of Technology, Akure. The leaves were sun-dried, 

grounded and sieved through a mesh 850-micron sieve.It was later soaked in ethanol solution for 72 h. The leaves 

were filtered and then the ethanol was allowed to evaporate after 72 h. The working solutions were diluted to obtain 
desired concentrations from the stock solutions prepared. 

 

2.2 Gravimetric study 

The weight loss experiment was conducted by dipping the pre-cleaned mild steel couponsin 100 ml of HCl solution 

with or without inhibition, tested at 303 and 333 Kand maintained in a thermo stated water bath. The weight-loss 

was made by recovering the samples after 2 h of immersion. After 2 h, each of thesamples was retrieved from the 

solution, washed with double distilled water and acetone and allowed to dry. The weight difference was used as the 

mild steel weight-loss. The obtained weight loss, inhibition efficiency of the extract, corrosion rate, and surface 
coverage of mild steel were calculated using equations 1, 2, and 3 respectively. 

 

𝐼𝐸% =
𝑊𝑜−𝑊𝑖

𝑊𝑜
 × 100        (1) 

where Wo and Wi = weight-loss values in the uninhibited and inhibited 

 

𝐶𝑅 =  
𝑊

𝐴𝑇
         (2) 

where W= weight-loss in g, A = mild steel area and the T = immersion period 

 

Surface coverage 𝜃 = 1 −
𝑊𝑂

𝑊𝐼
       (3) 

where Wo and Wi = weight-loss values in the uninhibited and inhibited 

 

2.3 Scanning electron microscopy analysis 
The mild steel samples were dippedin 1 M HCl solution for 2 h in 1% EEPN. The samples were retrieved and dried 

after 2 h. The mild steel surface morphology was studied by scanning electron microscopy (SEM, ZEISS Ultra 

PLUS). 

 

2.4 Fourier transform infrared spectroscopy analysis 

Fourier transform infrared spectroscopy (FTIR) analysis of EEPN and the inhibited dried mild steel powderwere 
examined using Perkin–Elmer-1600 Fourier transform infrared spectrophotometer. The inhibitor (1% EEPN) was 
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moldedto form a protective film on the mild steel surface in 1 M HCl for 2 h. The samples were recovered and dried 

after 2 h. FTIR spectroscopy was used to examine the film between the interfaces of the metal solution. 

3. Results and discussion  

3.1 Effect of concentration on corrosion rate 

The mild steel corrosion rate in the uninhibited and inhibitedEEPN atvarious concentrations is shown in Figure 1. 

The result showed that as the concentration increases, the mild steel corrosion rate in 1 M HCl decreased. This 

implies that adding EEPN to the medium led to a significant decrease in the mild steel corrosion rate and decreased 

as the concentration of the extract increases as reported by Olasehinde et al. [17]. As the temperature increased, 

corrosion rate decreased. This could be as a result of the increase in the average kinetic energy as the molecules 

react. The resultgotten for the corrosion rate agrees with that described by Akinbulumoet al., and Olasehindeet 

al.,[6, 17] in which the decreased corrosion rate increased with temperature. 
 

 
Figure 1Concentration effect of EEPN on mild steel corrosion rate in 1M HCl 

 

3.2 Concentration effect on inhibition efficiency 

To study the concentration effect on corrosion inhibition efficiency (I.E), the mild steel specimen was dipped in 1 M 

HCl of variousconcentrations of EEPNat a temperature of 298 and 313K. The I.E of various concentrations of EEPN 

is presented in Figure 2. The plot showed that the I.E increased with an increase in concentrations of EEPN attaining 

a maximum value of 90.48% at the temperature of 313 K. The increase in theI.Evalue as the temperature increased 
could be due to the uptake of some additional chemical molecules.  The result proposes that there might bechemical 

bonding between the mild steel surface and the EEPN [4]. This established that EEPN forms a protecting film on the 

surface of the mild steel even at high temperature. 
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Figure 2Concentration effect of EEPN on the I.E of mild steel 

 

3.3 Temperature effect on corrosion rate 

The temperature effect on the mild steel corrosion rate in the uninhibited and inhibited of various concentrations of 

EEPN was done by varying the temperature from 303 to 333K, as presented in Figure 3. The result obtainedshows 

that as the inhibitor increases with an increase in temperature, the rate of corrosion decreased. This shows the plant 

extract's effectiveness in mitigating or causing a barrier between the acid and the mild steel. This occurs because the 
increase in temperature increases the reacting molecules' average kinetic energy, increasing the reaction rate. The 

decrease in corrosion rate results from the inhibiting effect of EEPN, thereby mitigating the corrosion on mild steel 

[9].  

 
Figure 3Temperature effect ofEEPN on mild steel corrosion rate 

 

3.4 Temperature effect on inhibition efficiency 

To study the temperature effect on corrosion inhibition efficiency, the mild steel sampleswas dipped in 1 M HCl 
having different concentrations of EEPN at different temperature range, 303- 333 K.The influence of temperature on 
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the inhibition efficiency of EEPNin 1 M HCl is shown in Figure 4. The result shows thatthe inhibition efficiency 

increased with an increase in temperature at different concentrations as the concentration of the inhibitor increases. 

The increase in inhibition efficiency due to the temperature rise indicates that the uptake of EEPNmolecules occur 
on the mild steel surfaceand equilibrium takes place between two processes at a certain temperature [18,19]. This 

reveals that EEPN is a promising inhibitor for mitigating decomposition of mild steel. 

 
Figure 4Temperature effect of EEPN on the inhibition efficiency of mild steel 

[ 

3.5 Adsorption isotherm study 

The adsorption isotherms are used to explore the method of uptake and the characteristic of adsorption of inhibitor 

on the surface of the mild steel. The metal's nature/charge influences adsorption, chemical structure, electrolyte type, 
and distribution charge in the molecule [20, 21].  The degree of surface coverage (θ) is very significant in adsorption 

isotherms. The value of θ for various concentrations of EEPNfrom the weight-loss dimensions was gottenvia𝜃 =

 𝐼%
100 .  The correlation between inhibition efficiency and surface coverage was fitted into three adsorption 

isotherms namely: Langmuir, Temkin and Freundlich. The correlation coefficients (R2) were used to determine the 

best-fitted isotherm. These isotherms are described in equation 4: 

 

F(θ, x) exp (-2aθ) = KC        (4) 
 

Where f(θ, x) = configurational factor which depends on the physical model and theory underlying the derivative of 

the isotherm, θ = surface coverage, C = concentration inhibitor, x = size ratio, a = molecular interface parameter, K 

= equilibrium constant of the adsorption process.  

The surface coverage helps to describe the isotherm that best fit to define the adsorption process. The adsorption 

experimental data fit into Langmuir, Temkin, and Freundlich adsorption isotherm (Figure 5-7) but Langmuir 

adsorption isothermgives the best fit. Langmuir isotherm with R2values of 0.9999 very near to unity, best describes 

EEPN adsorption mechanism on mild steel in 1 M HCl acid medium. Hence, Langmuir adsorption isotherm is used 

for estimating the adsorption equilibrium constant (Kads) and can be expressed using this equation:  

 
𝐶

𝜃
=  

1

𝐾𝑎𝑑𝑠
+  𝐶(5) 

 

where C =inhibitor concentration, Kads = sorption stability constant, and θ = degree of surface coverage calculated 

using weight loss values at 303-333 K in 1 M HCl using variousextract’s concentrations. The C/θ values were 

plotted against C as presented in Figure 5. The values of Kads are related to ΔG⁰ads using equation 6: 

 

∆𝐺𝑎𝑑𝑠
° = −𝑅𝑇 ln 55.5 × 𝐾𝑎𝑑𝑠         (6) 
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where R= gas constant, T= Absolute temperature, the value of 55.5 = molar concentration of water in medium 

expressed in mol-1 concentration. The thermodynamics sorption parameters are shown in Table 1. TheΔG⁰adsvalues 

are negative and less than 20 kJ/mol (Table 1). This result shows that the EEPN sorption on the mild steel surface is 
feasible,spontaneous, and follows the mechanism of physical adsorption. The values of ∆G

o
ads around -20kJ/mol or 

lower indicate physisorption, while those higher than -40kJ/mol indicate chemisorption. In this study, physical 

sorption shows electrostatic attraction between the charged species in the medium and the charged metal surface.  

Table 1Thermodynamic parameters for sorption of EEPN on the mild steel in 1M HCl 

Temperature 

(K) 

Kads ∆G° (kJ/mol) R2 

(Langmuir) 

R2 

(Temkin) 

R2 

(Freundlich) 

303 2.8577 -12.762 0.9897 0.9819 0.9645 

313 23.9517 -13.183 0.9999 0.9977 0.9967 

323 17.1092 -13.604 0.9998 0.9990 0.9996 

333 20.8952 -14.025 0.9995 0.9705 0.9731 

 

 
Figure 5Langmuir adsorption isotherm for the EEPN in 1 M HCl 

 

 

 

  

Figure 6Temkin adsorption isotherm for the EEPN in 1 M HCl 
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Figure 7Freundlich adsorption isotherm for the EEPN in 1M HCl 

 

3.6 Determination of Activation energy 

In the study of metal dissolution, temperature plays an important role. Some changes could occur on the mild steel 

surface due tothe temperature effect on the inhibited acid metal reaction, such as the inhibitor's desorption. The 
inhibitor may experience dissolution or quick etching. The temperature effect on the rate of corrosionand inhibition 

process wasdone using weight-loss studyby varying the temperature from 30- 60℃ in 1 M HCl in the uninhibited 

and inhibited of various concentrations (0.25-1 g/L) of EEPN. The rate of corrosion in the uninhibited and inhibited 

extractincrease witha temperature rise after 2 h of immersion. The I.Eincreasesas the temperature increases for the 

various concentrations of the extract. 

 

The dependency of rate of corrosion on temperature can be statedthrough the Arrhenius equation 

log 𝐶𝑅 = log λ −
𝐸𝑎

2.303𝑅𝑇
        (7)  

where CR= corrosion rate, Ea= apparent activation energy, λ= frequency factor, T= absolute temperature, andR= 

molar gas constant. Figure 8 shows aplot logarithm of CR versus 1/T for Parquetinanigrescens in 1M HCl solution 

both in the uninhibited and inhibited extract concentrations. This gives a straight line with a coefficient regression 

near unity. 

 

From the slopes of the linear plots, the Ea values were deduced and are stated in Table 2. The value of Ea in the 

inhibited may be equal, lower or higher than those in the uninhibited [1]. The Ea's value is lower in the inhibited 
solution of various concentrations of the EEPN than for the uninhibited solution due to the inhibitor’sadsorption 

molecules on the metal surface [1]. The decrease in the activation energy of the inhibitor signifies chemisorption 

while the inverse can be attributed to physisorption. Thisconclusion symbolized that as the temperature increases, 

inhibition efficiency increases. This shows that EEPN mitigates the decomposition of mild steelin the acid solution. 

A relatedoutcome has beendescribed by Karthik et al., [4] on the mitigation of corrosion of carbon steel using 

Tiliacora accuminata leaves.  The increase in Ea is related to the concentration of the extract, which can be inferred 

as physical adsorption, indicating that the corrosion processes' energy barrier also increases. 

 
Table 2 Values of activation energy with the different concentration of the extract 

Conc. of the extract  Ea (kJ/mol)  ∆S (J/mol/K) ∆H (kJ/mol) 

Blank 55.29 -120.096 52.6510 

0.25 25.44 -225.113 22.8051 

0.5 39.27 -184.325 36.6350 

1.0 42.54 -177.652 39.9062 
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The enthalpy (∆Ho) and entropy (∆So) of activation of corrosion process were calculated from the equation: 

 

CR = (RT/nh)exp ( ∆S/R) exp (∆H/RT)       (8) 
where R= universal gas constant, T= absolute temperature,n= Avogadro's number,h= Planck’s constant, ∆S°= 

entropy of activation and ∆H= enthalpy of activation. Figure 9illustrates a plot of Log(CR/T) as a function of 1/T. 

Alinear plot with an intercept of (lnR /Nh + ∆S°/R) and a slope of (-∆H°/R)was obtained. The estimated ∆S° and 

∆H° values were estimated and shown in Table 2. 

 

The result shown in Table 2 shows that the positive values of ∆H°is endothermic. The activation enthalpies differ 

similarly as the Ea, thereby supporting the suggested mechanism of inhibition. The entropiesnegative values suggest 

that the system exhibits random behavior. A related observation has been described in the literature 4, 22].The ∆S° 

values were negative suggesting that the adsorption was enthalpy-driven due to the exothermic enthalpy of 

adsorption for the EEPN. 

 

 
Figure 8Arrhenius plot for corrosion of mild steel in 1M HCl in the uninhibited and inhibited various concentration 

of EEPN 

 
Figure 9Transition state plot for corrosion of mild steel in 1 M HCl in the uninhibited and inhibited various 

concentration of EEPN 
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3.7 Kinetic study 

3.7.1 Rate constant and half-life determination 
Corrosion process' kinetics procure the type of a diffusion process, where at high temperature, the amount of 

inhibitor at the surface of the metal is lower than at lower temperatures [23, 24]. The rate constants were calculated 

using equation 9: 

ln (Wi - WL) = -k1t + lnWL        (9) 

 

 The linear plots of ln(Wi - WL) against time at 30 ℃ was carried out. From the plot, a slope k1 confirmed a first-

order kinetics reaction with reverence to the decomposition of mild steel in 1 M HCl solution in the EEPN (Figure 

10). 

The half-life (t1/2) was estimated using equation 10: 
t1/2 = 0.693/k1           (10) 

 

The increase in half-life (t1/2) as shown in Table 3 was due to Parquetina nigrescens extract presence confirming the 

mild steel inhibition in 1M HCl. The corrosion rate decreases as the half-life increases, signifying a decrease in the 

solutions' mild steel dissolution rate. Therefore, there is no doubt that the entire mild steel surface obtained a 

multilayer protecting coverage. 

 

 

 

 

 

 

 

 

 

Figure 

10Variant of ln(Wi –WL) with time for mild steel in 1M HCl mediumin the presence ofEEPN 

 

 

 

Table 3 Rate constant and half-life parameters 

Concentration of the extract Rate constant K (day-1) 10-3 Half-life (t1/2) (days)  

Blank 0.0335 20.6280 

0.1 0.0259 26.6838 

0.5 0.0016 408.2839 

1.0 0.0018 366.5136 

1.5 0.0015 440.8256 
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The potassium iodide on the corrosion rate and inhibition efficiency on Parquetinanigrescens is shown in Figure 11 

and 12. It was observed that potassium iodide increases the value obtained for the inhibition efficiency and decrease 

in corrosion rate. The experiment was done for variation of potassium iodide molarity which ranges from 0.025- 
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0.075M for one concentration which is 0.5w/v. The result shows that as the molarity of potassium iodide increase, 

the corrosion rate decrease and the inhibition efficiency increases. 

 
 

 

 

 

 

 

 

 

 

Figure 11 Potassium iodide effect on the corrosion rate of EEPN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 12Potassium iodide effect on Inhibition efficiency of EEPN 

 

3.9 Phytochemical analysis 
The EEPN phytochemical analysis wasdonein accordance to the method stated by Onyeka and Nwabekwe [16]. 
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the compounds can accumulate on the metal surface. This happens through the lone pair of electrons that are on their 

oxygen functional groups causing a barrier for mass transfer and charge, thereby decreasing the metal's interface 

with the corrosive medium. Thus, this led to a decrease in the rate of corrosion of the mild steel.  
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Table 4Some phytochemical constituents of EEPN 

Phytochemical constituents Qualitative Quantitative value (mg/g) 

Steriod - - 

Terpenoid + 13.0855 
Saponin ++ 16.4550 

Tannin + 14.1155 

Flavonoid + 11.8165 

 

3.10 SEM analysis 

The mild steel surface morphology in 1M HCl solution in the uninhibited and inhibitedEEPN is shown in Figure 13. 

The surface analysis using a SEM providesinfo on the degree of attack and the inhibition ability of EEPN on the 

mild steel surface. The rough surface obtained (Figure 13a) when the metal was dipped in 1 M HCl solution for 4 h 

without EEPNshows significant corrosion. Nevertheless, in Figure 13b, with the addition of EEPN, the surface 
improved noticeably in terms of smoothness, signifying a significant reduction in the corrosion rate. This implies 

that EEPN could form a protective film on the mild steel surface, thus reducing the metal disintegration in acidic 

solution. The inhibitor prevents a direct and intensive attack on the metal. The surface morphology of theprotective 

film adsorbed on the mild steel surfaceestablished a great performance of the inhibitive effect of the extract. 

 

 
Figure 13SEM images of mild steel in 1 M HCl (a) uninhibited, scale bar = 5μm, (b) inhibited 1.0 % w/vEEPN, scale 

bar = 5μm 
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3.11 FTIR analysis 

The FTIR analysis of the samples was done to identify the functional groups in the material. The adsorption product 

of the powdered mild steel was carried out to establish that the extract mitigates corrosion from taking place on the 
mild steel. The IR spectra of the EEPN and the adsorption product of the powdered mild steel are shown in Figure 

14 and 15. From the result obtained, it shows that corrosion inhibition occurs through the adsorption process. Table 

5 shows the bonds present in EEPN and adsorption product of the powdered mild steel. The EEPN shifted from 

3421 to 3396 cm-1. The shifting in the frequencies may reveal that the active phytochemical constituents in EEPN 

molecules bind to the surface of the metal. This led to form a protective metal-inhibitor complex to reduce 

moremetal disintegration in the acidic media. The adsorption between extract and mild steel which occurs through 

the functional groups was as a result of the changes in the adsorption bands. The FTIR of the EEPN revealed oxygen 

and nitrogen atoms functional groups which is one of the factors responsible for the mitigation of corrosion [9].  

 

 

 
Figure 14IR spectrum of EEPN 
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Figure 15 IR spectra of dried solid adsorption product of EEPNand mild steel powder 

 

Table 5Frequenciesof adsorption of FTIR by EEPN 

EEPN  Dried solid adsorption 

product of EEPN 

 

Wavenumber/cm-1 Assignment Wavenumber/cm-1 Assignment 

    

3421 O-H stretch 3396 O-H stretch 

2931.42 C-H stretch 2925.71 C-H stretch 

1645.77 C=C stretch 2571.42 C-H stretch 
1384 C=N stretch 1633.23 C=C stretch 

1040.60 O-H stretch 1458.54 Methyl  C-H 

  1155.62 C-O stretch 

4. Conclusion 

The EEPN acts as a good inhibitor for the corrosion of mild steel in acidic medium.The I.E of the EEPN increases 

with an increase in temperature as the concentration of the inhibitor increased.The corrosion inhibition occursas a 

result of the uptake of the extract's phytochemical constituents on the mild steel surfacethus, blockingtheactive sites 

via chemical adsorption.The extractobeyed Langmuir, Freundlich, and Temkin adsorption isotherm from the 

experimental data fit. The value of Ea gotten in the inhibited was lesserthan thatof the uninhibited, which foster 

supports the chemical adsorption suggested. The free energy valuegotten for the adsorption was negative, revealing 

the spontaneity of the adsorption process. The enthalpy positive value of adsorption implies that the process is 

endothermic, and the sorption of the extract on themild steel surface occurs.The entropiesnegative values suggest 
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that the system exhibits random behavior. The negative ∆S° values were negative suggesting that the adsorption was 

enthalpy-driven due to the exothermic enthalpy of adsorption for the EEPN.The result shows that as the molarity of 

potassium iodide increases, the corrosion rate decrease, and the inhibition efficiency increases.The surface 
morphology of the accumulatedprotective film on the surface of the mild steel established the high performance of 

the extract's inhibitive effect. The uninhibited product on the surface of the mild steelin Parquetina nigrescens 

extract was characterized by SEM and FTIR.  
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