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1. Introduction 

Many object, tools and structures have been manufactured and built by metals or steels. Likewise, all 

objects suffering deterioration over time. Corrosion is the deterioration of the metal by chemical attack 

or reaction with the oxygen present in the environment. However, corrosion has great economic impact 

on the world, is estimated that the economic cost to attend the problems occasioned by the corrosion 

problems have been estimated that correspond approximately 1 % of the world economy [1].  

Derivate for their physicochemical properties of steel, it is widely employed in the construction 

and the manufactured buildings, machinery, and tools [2]. Some steel manufacturers have been 

employed organic synthetic inhibitors, common namely as corrosion inhibitors, with they cover metal 

pieces to protect them against of corrosion.  

Corrosion inhibitor could be a substance or material at extremely low concentration that protects 

the metal against corrosion deterioration. Corrosion inhibitor covers the metal surface and produces a 

thin protective film, and it reduces the corrosion velocity [3, 4]. Corrosion inhibitors are widely used in 

different sectors because they have several advantages, such as: low cost, strong adaptability, simple 
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process, and economic efficiency [5]. Frequently, it has been observed that an effective corrosion 

inhibitor containing in their chemical structure heteroatom as N, S, or P [6].  

Moreover, corrosion inhibitors can be sourced from different part of plants such as flowers, seeds, 

leaves, roots, and stems. These tissue plants have been extracted with different polarity dissolvents, the 

residue recover is namely phytoextract, and it contains natural organic compounds such as terpenoids, 

flavonoids, coumarins, tannins and alkaloids [7-9]. Several of these phytoextracts show good corrosion 

inhibition activities and efficiencies in acidic and basic media. Besides, they are safe, nontoxic, 

biodegradable, and good for the environment [6, 10].  

Some natural compounds are highly effective green corrosion inhibitors. Polar natural compounds 

containing oxygen and nitrogen, nonpolar natural compounds having aromatic rings, aliphatic chains, 

heterocyclic rings, and functional moieties are abundant in phytoextracts. These natural compounds can 

get effectively absorbed on metal surface and thus protect it against corrosion without harming the 

environment like inorganic compounds [11, 12]. 

Some studies and research have been reported the activity of green corrosion inhibitor by 

phytoextracts such as the aqueous extract from fruit of Garcinia indica, it acts effectively on mild steel 

in 0.5 M and 1.0 M HCl [13]. Tephrosia purpurea leaves methanol extract was studied as corrosion 

inhibitor on mild steel in 1.0 M HCl solution and it has been found that the inhibition efficiency increases 

when the concentration of leaves extract increase [14].  

Eucalyptus plant leaf ethanol extract was investigated as green corrosion inhibitor on the corrosion 

of mild steel in two aggressive solutions 0.5 M H2SO4 and 0.5 M H3PO4. The free energy of adsorption 

showed that the corrosion inhibition takes place by spontaneous physical adsorption of Eucalyptus leaf 

ethanol extract molecules on the mild steel surface. The data indicated that green corrosion inhibitor was 

more efficient in 0.5 M H2SO4 than in 0.5 M H3PO4 [15]. The corrosion inhibition of S300 steel in 1.0 

M HCl was investigated, it has been used ethanol extract of Cuminum cyminum. The results shown that 

the green corrosion inhibition efficiency when the concentration of green inhibitor increase [16]. 

In the same way, others researches have been studied phytoextract as green corrosion inhibitor and 

the pure isolated compound from the phytoextract, such as Piper nigrum crude extract and piperine 

(major alkaloid present in the extract) were investigated as green corrosion inhibitors on carbon steel 

anti-corrosion efficiency in 1.0 M HCl. At the same concentrations P, nigrum crude extract got higher 

efficient than the pure piperine. The corrosion inhibition efficiencies were 97 % for the crude extract 

and 70 % for the pure piperine [17]. 

To contribute and increase the knowledge of green corrosion inhibitors, the present research shows 

the study of three different species; Crescentia alata and Jacaranda mimosaefolia, both belong to the 

Bignoniaceae family, and Crataegus pubescens member of Rosaceae family (Figure 1), this study is 

about the anti-corrosion efficiency in AISI 1018 carbon steel under sulfuric acid. 

Crescentia alata (C. alata) is a tree known in Mexico as cirián as common name. Important 

pharmacological activities have been reported for C. alata, such as anti-inflammatory, 

immunomodulatory, and insecticidal [18, 20]. From their fruits, it has been chemical identified and 

reported iridoids, chemically they are a special class of cyclopentanoid monoterpenes (Figure 1) [21].  

Crataegus pubescens (C. pubescens), is a tree that currently develops between 1200 to 300 m at 

sea level, in the upper part of the cold-temperate hills. C. pubescens known in Mexico as tejocote as 

common name, in phytomedicine, it is used to treat respiratory system, and diabetic illness [22]. 

Antioxidant activity have been reported in which flavonoids can be highlighted [23]. Others natural 

compounds reported for C. pubescens are terpenes, proanthocyanins; and some flavonoids (Figure 3) 

[24].  
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Jacaranda mimosaefolia (J. mimosaefolia) is an ornamental tree with attractive foliage and beauty 

purple flowers, known in Mexico as jacaranda and around the word known as blue trumpet tree as 

common name; leaves, flowers, and seeds are used in the state of Morelos to treat hypertension and 

amoebic infections [18, 22]. Important uses have been reported for J. mimosaefolia, as hypotensive, 

immunomodulatory, and insecticidal [21-23]. The phytochemical compounds have been isolated while 

triterpenes, flavonoids, fatty acid, and anthocyanins (Figure 2) have been reported from J. mimosaefolia 

[25-28]. All these compounds contained in chemical structures oxygen and π-electrons (aromatic rings) 

which may have a good interaction with the metal surface.  
 

 
 

Figure 1. Natural compounds representatives of Crescentia alata, Iridoids. 

 

 
 

Figure 2. Natural compounds representatives of Jacaranda mimosaefolia, Terpenes, hydroquinones, and acids 

 
 

Figure 3. Natural compounds representatives of Crataegus pubescens, Flavonoids. 
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2. Material and Methods 

2.1. Preparation AISI 1018 carbon steel electrodes 

The metal studied in the gravimetric method was AISI 1018 carbon steel whose composition was C 0.14-

0.20%, Mn 0.60-0.90%, P < 0.040%, S < 0.050%, and balance Fe. Cylindrical coupons of AISI 1018 

carbon steel have been obtained from the steel bar with diameter of 0.6 cm, it was cut in small pieces 

sized 2.5 cm in height, each coupon was drilled at one end with the aid of a drill equipped with a 2.56 

mm bit. Metallic surface of each coupon was polished uniformly with 120, 240, 320 and 600 grit SiC 

paper, washed with distilled water, and degreased with acetone.  

 

2.2. Obtention of Green corrosion inhibitors 

Fresh tissues from the vegetable species were collected in Morelos State, Mexico. Fruits of C. alata from 

Huautla downtown (+18.6326, -99.163) located in Tlaquiltenango. Flowers of J. mimosaefolia, from 

Chamilpa (+18.9667, -99.25) ubicated in Cuernavaca City, and leaves of C. pubescens from Tres Marias 

downtown (+19.054, -99.241) located in Huitzilac (Figure 4). 
 

 
 

Figure 4. Geographic distribution of vegetal species colected to studied as GCI 

 

The leaves were dried at room temperature (25 ºC + 2) for three weeks in lightless and natural aeration. 

Afterwards, 500 g of dry leaves of each specie were macerated separately and individual using 1.0 L of 

methanol (99 %) at 25 °C and the glass container was protected against sun light, covering it with 

Aluminium fold. The mixture leaves and dissolvent were left in statical conditions for 72 h. The liquid 

mixture macerate was filtered and the dissolvent was evaporated using a rotary evaporator. The 

dissolvent recovery was put in the glass container in contact with the respectively tissue of plant, and 

the processes was repeated two time more, for exhaustive extraction. Afterwards, for each specie was 

obtained the mixture of natural compounds as an organic vegetal residue dissolvent free, called “green 

corrosion inhibitor (GCI)”, more specifically the acronym name are Fruits of C. alata (GCIFCA), 

Flowers of J. mimosaefolia (GCIFJM), and Leaves of C. pubescens (GCILCP).  
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2.3. Green corrosion inhibition 

Different concentrations (0 - 1000 ppm) of each GCI were prepared before to evaluate through weight 

loss technique. Each GCI was prepared a stock solution at 2000 ppm, from this solution known, small 

volumes were added in each experiment to reach the concentration of GCI to evaluated.  

 

2.4. Electrolyte solution 

The corrosive solution was 0.5 M H2SO4. Aggressive solution was made dissolving sulfuric acid (98% 

analytic grade) in distilled water. 

 

2.5. Weight loss method  

Weight loss experiments were performed with carbon steel rods at 25 +2 °C immersed aggressive 

solution during 36 h and static conditions. Preparation and evaluation of the metallic coupons was carried 

out according to ASTM G1 and ASTM G31 [29, 30]. Each GIC were tested by triplicate. Concluded the 

immersion time, specimens were taken out of the glass cell, washed with distilled water, degreased with 

acetone, dried in warm air, and stored in a desiccator. Specimens were weighed in an analytical balance 

accuracy and highly precision of 0.01 mg, until constant weight. Weight loss measurements, ∆W, were 

calculated as follows:  

 

∆𝑊 =
(𝑚1 − 𝑚2)

𝐴
 

 

where m1 is the mass of the specimen before corrosion, m2 the mass of the specimen after corrosion, and 

A the exposed area of the specimen. Inhibition efficiency, IE, was calculated as follows:  

 

𝐼𝐸 (%) =
(∆𝑊1 − ∆𝑊2)

∆𝑊1
 𝑋 100 

 

where ∆W1 correspond the weight loss without inhibitor, and ∆W2 is the weight loss with inhibitor. 

Surface coverage (𝜃), and corrosion rates (CR) were calculated. 

 

𝜃 =
𝐼𝐸 (%)

100
 

 

𝐶𝑅 =  
𝑊0

𝐴𝑡𝐷
 

 

where, CR is corrosion rate (mm/y), W0 is weight difference (g) before and after weight loss 

measurements; A correspond to exposed area of the specimen, t is the immersion time (h), and D is the 

density of the specimen (g/cm3). The weight loss values were used to plot adsorption isotherms such as 

Langmuir adsorption isotherm and to calculate the thermochemical parameters. 

 

2.6. Surface morphology analysis 

The study of the surface morphology for the AISI 1018 carbon steel immersed in sulfuric acid without 

and with GCI, it was carried out using a metallurgical microscope (40X-1600X Trinocular Dual-

illumination). 
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3. Results and discussion 

3.1. Preparation AISI 1018 carbon steel electrodes 

The polish evolution of coupons of AISI 1018 carbon steel and the final coupon done is shown in the 

Figure 5. 
 

 
 

Figure 5. Polish evolution of coupons AISI 1018 carbon steel 

 

3.2. Obtention of Green corrosion inhibitor 

Green corrosion inhibitors were recovered after extraction processes. The free residues dissolvents have 

been looked dark green for C. pubescens, dark brown for J, mimosaefolia and dark black for C. alata. 

Three of them GCI smelled slightly of wood.  
 

3.3. Weight loss studies  

The three GCI (C. lata, C. pubescens and J. mimosaefolia) were tested individually at 1000 ppm for 36 

h. The maximum immersion time reported where the green corrosion inhibitor is efficient in acid media, 

frequently it is not long time; so, do not exceed 36 h [31]. The green corrosion inhibition efficiency 

produced for three vegetable species studied are listed in Table 1. The effect produced on metal surface 

coupons after the use of GCI is showed in Figure 6. The microphotographs were taken before and after 

the inhibition corrosion tests, without and with the use of phytoextract as green corrosion inhibitors.  

The green corrosion inhibitor obtained through the natural compounds recovered from the phytoextract 

of fruits C. alata (GCIFCA) at 1000 ppm produced weak protection on 1018 carbon steel against to 

corrosion by 0.5 M sulfuric acid at 36 h. It is possible to observe in the Figure 3 that few damages were 

produced to coupon by the presence of GCIFCA into the electrolyte solution.  
 

Table 1. Corrosion inhibition efficiency percentage using 1000 ppm of GCI on  

AISI 1018 carbon steel in 0.5 H2SO4 at 24 h 

Inhibitor IE (%) 

GCIFCA 69.11 + 0.47 

GCILCP 79.94 + 1.39 

GCIFJM 74.78 + 1.33 
 

The major natural compound reported from C. alata are monoterpenes the kind of iridoids, for these 

compounds have been reported that in their chemical structures have been contained a ring kind of 

lactone, that is a 6-members or 5-member rings (Figure 7), the lactone ring are easier sensible and opened 

quickly by stress conditions likely acidic water solutions, that it forced the ring opened and the aldehyde 

resulted has not activity or the compound begging degrade [32, 33]. Green corrosion inhibitor recovered 

of methanol phytoextract from flowers J, mimosaefolia (GCIFJM) has been produced 74.78 + 1.33 % of 

protection to 1018 carbon steel in 36 h, this IE% was higher than C. alata produced. However, observing 

the respective microscopy image in Figure 6, is possible to distinguish multiples pitting, they look like 

big holes, and produced a porosity texture on the metal surface. There was greater deterioration of the 

metallic material than that observed in the blank. 

Polish             0                       120                           240                            320                    600             grade 
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Figure 6. Coupons of AISI 1018 carbon steel before and after used green corrosion inhibitors in 0.5 M H2SO4 at 36 h 

immersion time at 25 +2 °C. (The red little arrows indicate some damage stand out) 

 

 
Figure 7. Iridoid interconversión.  

Example the ring opens and closes in the iridoid to iridodial chemical structures. 

 

A previous report shown that the green corrosion inhibitor recovered from ethanol extract of J. 

mimosaefolia leaves, was used for corrosion inhibition of steel (C, 4.93%; Mn, 1.09%; Si, 1.78% and 

the remainder being Fe) immersed in 1.0 M HCl at room temperature during 6 h as immersion time, was 

obtained a corrosion inhibition efficiency of 92.1 % through weight loss method [34]. 

Both species C. alata and J. mimosaefolia are Bignoniaceaes, few species from this family have been 

studied as corrosion inhibitors. Some examples about the Bignoniaceas studied are Podranea 

ricasoliana leaves extract used at 8 % (v/v) on mild steel in 1.0 M HCl produced an inhibitory effect of 

95.7 % by weight loss method in 3 h of immersion time [35]. Anthocleista djalonesis has been 

investigated as nontoxic corrosion inhibitor for mild steel in 0.5 M H2SO4. Through weight loss method 

was reported that 800 mg/L of green inhibitor produced 87 % of corrosion inhibition efficiency at 6 h as 

immersion time [36]. Chemical compounds presented into the leaves of A. djalonesis include an iridoid 

glucoside (djalonenoside), which is the major constituent of the plant [37]. 

In another hand, the highest green corrosion inhibition efficiency was showed by the green corrosion 

inhibitor recovered from the methanol phytoextract of C. pubescens leaves. GCILCP protected near to 

80 % the 1018 carbon steel against the corrosion produced by 0.5 M sulfuric acid in 36 h. Figure 6 shows 

that this green inhibitor gives protection on metal surface, a minimum pitting could be observed on the 
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coupon. Thus, the corrosion inhibition activity of C. pubescens was explored in different concentrations 

and immersion times of residence.  

The results obtained by weight loss method, using GCILCP at three different concentrations (250, 500 

and 750 ppm) and three different times (6, 12 and 24 h), were corrosion inhibition efficiency (IE %), 

surface coverage () and corrosion rate (CR) are shown in Tables 2 - 4. The effect produced on metal 

surface coupons after the use of GCILCP is showing in Figures 8 - 10. The microphotographs were taken 

before and after the inhibition corrosion tests, without and with the use of phytoextract as green corrosion 

inhibitor. The results show that the inhibition efficiency increases with the increment of the 

concentration of GCI, at 750 ppm of GCILCP the inhibition efficiency was close to 72 % at 6 h of 

immersion time (Table 2). In Figure 8 it can be observed that the coupon with 750 ppm, the metal surface 

shows uniform, compact and without pitting, thus, a corrosion protection in seen compared with the 

blank.  
 

Table 2. Corrosion inhibition efficiency of GCILCP on AISI 1018 carbon steel in 0.5 M H2SO4 

determined by weight loss in 6 h as immersion time at 25 +2 °C 

C. pubescens 

[ppm] 

Weight loss 

(mg/cm2) 
CR 

(mm/y) 

Surface 

coverage () 

IE 

(%) 

Blank 102.7 0.442   

250 46.8 0.202 0.542 54 

500 38.1 0.165 0.627 63 

750 28.8 0.124 0.719 72 

1000 19.41 0.083 0.811 81 

 

 
 

Figure 8. Corrosion inhibition efficiency of GCILCP on AISI 1018 carbon steel in 0.5 M H2SO4 

determined by weight loss in 6 h as immersion time at 25 +2 °C 

The results show that the green corrosion inhibition continued the tendency, the inhibitory efficiency 

increase when the green corrosion inhibitor concentration increases. However, inhibition efficiency 
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decreases according the immersion time increased during the tests (Table 3). In the Figure 9 observe 

the protection or damage on metal surface coupons after the tests. In blank coupon at 12 h can see non 

protection and pitting damage, the coupon at 750 ppm shown less pitting damage, but in the coupon 

treated with low corrosion inhibitor (250 ppm), it is possible to observe zones with pitting damage. And 

at 500 ppm GCILCP protects, and the aggressive solution produces uniform corrosion. 

 

Table 3. Corrosion inhibition efficiency of GCILCP on AISI 1018 carbon steel in 0.5 M H2SO4 

determined by weight loss in 12 h as immersion time at 25 +2 °C 

C. pubescens 

[ppm] 

Weight loss 

(mg/cm2) 

CR 

(mm/y) 

Surface 

coverage () 

IE 

(%) 

Blank 291.9 1.260   

250 198.9 0.860 0.318 32 

500 179.9 0.780 0.384 38 

750  97.8 0.420 0.650 65 

1000  58.4 0.087 0.800 80 

 

 

 
 

Figure 9. Corrosion inhibition efficiency of GCILCP on AISI 1018 carbon steel in 0.5 M H2SO4 

determined by weight loss in 12 h as immersion time at 25 +2 °C 

The results of green metal protection at 24 h (Table 4), shown that the corrosion inhibition efficiency 

increases with the increment of the concentration of GCI. Using 750 ppm of GCILCP the inhibition 

efficiency was close to fifty percent at 24 h of immersion time. The Figure 10 shows the protection and 

damage on metal surface coupons after the tests. Blank coupons immersed in aggressive solution for 24 

h shown severe pitting damage. In the same figure the coupon treated with 750 ppm of GCILCP shows 

pitting damage, however, when the GCILCP is used in a low concentration (250 ppm) the metal surface 

coupon shows severe damage, observing a high corrosion on surface and even fracture.  
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Table 4. Corrosion inhibition efficiency of GCILCP on AISI 1018 carbon steel in 0.5 M H2SO4 

determined by weight loss in 24 h as immersion time at 25 +2 °C 

C. pubescens 

[ppm] 

Weight loss 

(mg/cm2) 

CR 

(mm/y) 

Surface 

coverage () 

IE 

(%) 

Blank 650.2 2.820   

250 508.7 2.156 0.218 22 

500 420.5 1.783 0.347 35 

750 322.1 1.365 0.464 48 

1000 130.7 0.088 0.799 80 

 

The best protecting conditions for AISI 1018 carbon steel in H2SO4 through weight loss method was 

using 750 ppm GCILCP at 6 h to produce corrosion inhibition efficiency close to 72 %. Some species 

from Rosaceae family and belonging to the genus Crataegus have been studied as corrosion inhibitor. 

Apple tree belonging to the Rosaceae family, 500 ppm of apple fruit extract protected mild steel in 0.5 

M HCl solution and produces 87.9 % of corrosion inhibition by spectroscopy electrochemical impedance 

(SEI) [38].  

 

 
 

Figure 10. Corrosion inhibition efficiency of GCILCP on AISI 1018 carbon steel in 0.5 M H2SO4 

determined by weight loss in 24 h as immersion time at 25 +2 °C 

Crataegus oxycantha protects mild steel in 0.5 M HCl, 400 ppm of aqueous leaves extract produces 66 

% of inhibition efficiency [39]. Crataegus mexicana gives green protection for AISI 1018 carbon steel 

in 0.5 M H2SO4, 500 ppm of methanol leaves extract produces 80 % of corrosion inhibition efficiency 

by SEI [40]. The natural products isolate and identified for the genus Crataegus are flavonoids, some 

others species their contained flavonoid have been studied as corrosion inhibition, the flavonoid extract 

form Euphorbia guyoniana was studied in the inhibitory effect on the corrosion of mild steel in H2SO4 

medium, 1000 ppm of the flowers extract produced 78.92 % of corrosion inhibition efficiency [41]. 
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3.5 Adsorption Isotherm 

The surface coverage values obtained from the weight loss measurements were used to calculate 

Langmuir isotherm, which can provide the necessary information regarding the interaction between 

metal and green inhibitor [42], and though this analysis is possible to explore and understood how occurs 

the mechanism of green corrosion inhibition. The Langmuir isotherms at different immersion times were 

calculated with the surface coverage values obtained from the weight loss measurements, and the best 

fit was observed. The Langmuir adsorption isotherm can be expressed as follows: 
 

𝐶

𝜃
=  

1

𝐾𝑎𝑑𝑠
+ 𝐶 

 

where C is the inhibitor concentration [ppm], θ is the surface coverage, and Kads is the adsorption 

equilibrium constant. The plot shown in Figures 11-13 was obtained after graphing C/θ versus C used 

of GCILCP yielded straight line for each immerse time. Correlation coefficient obtained tends to unity, 

thus confirming the applicability of the Langmuir isotherm model [42] for the immersion time. 

 
Figure 11. Inhibition efficiency (IE%) plots for GCI of AISI 1018 carbon steel in 0.5 M H2SO4 

versus concentration of Crataegus pubescens in diferent immersion times  

 

 
Figure 12. Corroion rate (mmpy) plots for GCI of AISI 1018 carbon steel in 0.5 M H2SO4 

versus concentration of Crataegus pubescens in diferent immersion times 
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The coverage surface increased according to the concentration of the GCILCP increased (Figure 13). 

The best coverage surface occurs using 1000 ppm of GCILCP in 6 h as immersion time.  

 

 
Figure 13. Langmuir adsorption isotherm plots for GCI of AISI 1018 carbon steel in 0.5 M H2SO4 

versus concentration of Crataegus pubescens at different immersion times. 

 

3.6 Free Energy 

The free energies of adsorption, ∆𝐺𝑎𝑑𝑠
0 , were calculated from the equilibrium constant of adsorption in 

the different immersion time, using the following equation [42, 43]: 

 

∆𝐺𝑎𝑑𝑠
0 =  −2.303 𝑅𝑇 log[55.5 𝐾𝑎𝑏𝑠] 

 

where the molar concentration of water in the solution is 55.5, R is the universal gas constant, and T is 

the absolute temperature (Table 5). 

 

Table 5. Corrosion inhibition efficiency of GCILCP on AISI 1018 carbon steel in 0.5 M H2SO4 

determined by mass loss in 24 h as immersion time at 25 +2 °C 

Immerse time 

(h) 
Kads (l/g) Slope 𝜟𝑮𝒂𝒅𝒔

𝟎  (KJ/mol) 

6 1.1275 0.8869 - 10.255 

12 0.6495 1.5396 -  8.888 

24 0.5799 1.7244 -  8.067 

 

Generally, values of ∆𝐺𝑎𝑑𝑠
0  around - 20 kJ/mol or lower are consistent with the electrostatic interaction 

between the charged molecules and the charged metal (physisorption), whereas those around - 40 kJ/mol 

or higher, involve charge sharing or transferring from organic molecules to the metal surface to form a 

coordinate type of bond [39]. The calculated free energy adsorption values, ∆𝐺𝑎𝑑𝑠
0 , show that the 

adsorption of kind molecules presents in the phytoextract (GCILCP) on the surface of the metal is a very 

feasible and spontaneous process. The values of Gibbs free energy in different concentration of GCI 

indicated in Table 5; shown the adsorption of GCILCP on the metal surface, therefore some natural 

organic molecules contained in GCILCP favor their physisorption. 
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Conclusion 

The weight loss method confirmed the methanol leaves phytoextract from Crataegus pubescens acts as 

effective green corrosion inhibitor for AISI 1018 carbon steel in 0.5 M H2SO4 medium compare with 

Crescentia alata and Jacaranda mimosaefolia, under the experimental conditions in which this 

investigation was fulfilment. The inhibition efficiency increases with the green inhibitor concentration 

increase. The maximum green inhibition efficiency for methanol leaves phytoextract C. pubescens was 

81 % at 1000 ppm of in 6 h as immersion time. The surface coverage of AISI 1018 carbon steel increased 

with concentration of green inhibitor and the inhibition efficiency. Green corrosion inhibition obeys the 

Langmuir isotherm and occurs due to the adsorption of the natural molecules in the phytoextract on the 

mild steel surface. 
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