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Abstract 

The corrosion resistance of mild steel immersed in groundwater before and after Emulsion 

coating has been evaluated by electrochemical studies such as polarization study and AC 

impedance spectroscopy. When a protective film (emulsion coating) is formed on metal surface, 

corrosion resistance of the metal increases and hence LPR value increases and corrosion current 

decreases. Similarly, when a protective film is formed on the metal surface, corrosion resistance 

increases, Rt values, impedance values and phase angle increase whereas Cdl values decrease. 

Electrochemical studies reveal that the corrosion inhibition efficiency of mild steel after 

emulsion coating is found to be greater than 95%. Electrochemical studies lead to the conclusion 

that the mild steel tank used in water storing may be given a coat of emulsion coating to improve 

the life time of the mild steel tank. Mild steel pipelines carrying ground water may be given an 

inner emulsion coating. AFM study reveals that the film coating is at nano scale level. The AFM 

parameters, namely, RMS (Sq) roughness (nm), average (Sa) roughness (nm), and maximum 

peak-to-valley height (Sy) (nm) for the coated system are lower than those for uncoated system. 

That is after coating, the surface of mild steel becomes smoother. Analysis of SEM images 

confirms that the coated surface is smoother than the uncoated surface. Contact angle 

measurement study reveals that after emulsion coating, the mild steel surface becomes 

hydrophobic in nature. It acquires water repelling nature. So, corrosion inhibition efficiency is 

greater than 95%. The findings will be useful in transport of mild steel pipelines carrying ground 

water. 
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Introduction  

The detrimental impact of corrosion on metallic materials remains a pressing concern across 

industries. Recently, intelligent anti-corrosive coatings for safeguarding metal 

infrastructures have gained significant interest. These coatings are equipped with 

micro/nano carriers that store corrosion inhibitors and release them when triggered by 

external stimuli. These advanced coatings have the capability to elevate the electrochemical 

impedance values of steel by 2–3 orders of magnitude compared to the blank coating. 

However, achieving intelligent, durable, and reliable anti-corrosive coatings requires careful 

consideration in the design of these micro/nano carriers. Many research works have been 

carried out in the field of corrosion inhibition by various types of coatings [1–10]. 

Nano zero-valent iron (NZVI) is an ideal material for treating chromium (VI). However, 

the NZVI’s low loading and corrosion susceptibility in acidic Cr-containing industrial 

wastewater is the most pressing issue. Therefore, it is necessary to explore a method to 

construct novel NZVI composites with high loading, corrosion resistance, and outstanding 

activity. A green 2-mercaptobenzimidazole (MBI) was employed by Yang et al. [1], for the 

first time as a corrosion inhibitor for NZVI to form a protective coating through 

chemisorption, thus blocking the corrosion of NZVI by reaction medium. 

Two-dimensional materials have been proved to be effective in improving the 

performance of anticorrosive coatings. However, most of the reported two-dimensional 

materials only have the ability to passively block corrosive media and cannot effectively 

inhibit localized corrosion reactions at the metal/coating interface. Hu et al. [2] have 

synthesized a novel polyaniline (PANI) nanosheet with both barrier and passivation 

functions for metals. In addition, polydopamine (PDA) wrapped PANI nanosheets 

(PANI@PDA) were obtained by in situ self-polymerization reaction of dopamine on the 

PANI surface, which enhance its interfacial interaction with polymeric resin. The chemical 

structure, morphology and corrosion inhibition properties of the nanosheets were 

systematically analyzed [2]. 

Nanocomposite coatings based on polydimethylsiloxane were developed by Ghamari 

et al. [3] by adding silver phosphate and titania nanoparticles with a PDMS pre-layer for 

316L stainless steel. FTIR spectra and XRD patterns confirmed the synthesis of TiO2 and 

Ag3PO4 nanoparticles and nanocomposite coating. FESM and AFM images show that with 

the increase of Ag3PO4 nanoparticles, the roughness of coatings increased [3]. 

Although Polyindole (Pind) with a π-conjugated polymeric structure has been regarded 

as a promising organic material, the loosely packed and brittle backbones still hinder its long-

term usage stability for various applications. Herein, a novel Pind/MXene composite with a 

3D robust architecture has been developed by Chen et al. [4] by confining Pind nanoparticles 

in layered MXene through a simple and mild polymerization approach, which shows unique 

dual functionality for energy storage and corrosion protection for the first time. 

The tribocorrosion performance of hydrogenated and hydrogen-free diamond-like 

carbon (DLC) coated thermal sprayed WC-based cermet/carbide were investigated 
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comparatively by Zhang et al. [5]. The results showed that, regardless of hydrogen 

containing, both coatings demonstrated the improvement of anti-tribocorrosion capability of 

WC-based cermet in 3.5 wt.% NaCl solution, by suppressing the corrosion of Ni-based 

binder phases. 

A strategy based on in situ host-guest nanoconfinement was used by Wei et al. [6] to 

assist the synthesis of a ZIF-8 host loaded with a corrosion inhibitor 8-hydroxyquinoline (8-

HQ) guest by a facile one-step process at room temperature. Results showed that a Zn-(bis-

8-hydroxyquinoline) guest encapsulated ZIF-8 host composite (Q@ZIF-8) was formed. The 

Q@ZIF-8 proves to have an inhibition efficiency of over 91% to protect the aluminum alloy 

substrate against corrosion in the corrosive solution after 2 days. Additionally, the pH-

responsive Q@ZIF-8 can release 8-HQ species in form of hydroxyquinoline zinc complex 

and improves the corrosion resistance of the epoxy coating [6]. 

It is of great convenience and economy to incorporate novel functionalized nanofillers 

with superior anticorrosive properties to further elevate the corrosion protective period of 

epoxy coating. For this purpose, Xia et al. [7] fabricated finely dispersed cerium oxide 

grafting polydopamine modified graphitic carbon nitride (g-C3N4@PDA@CeO2) via self-

polymerization method and hydrothermal technique to promote the epoxy coating’s 

anticorrosion performance on P110 substrate. The XRD, XPS, TGA, and SEM analyses were 

employed to qualitatively verify the successful synthesis of g-C3N4@PDA@CeO2 

nanocomposite [7]. 

Biofouling, the accumulation of microorganisms, plants, algae on wet surfaces is one 

of the major issues adversely affecting the overall hydrodynamic performance of the marine 

vessels. Ceria (CeO2) nanoparticles (NPs) are effectively used as anti-biofouling agent to 

prevent the deterioration of steel structures, due to their excellent redox capacity. Various 

approaches are being investigated to enhance the antifouling activity of ceria NPs. Vijayan 

et al. [8] have reported the development of novel polydopamine (PDA) functionalised ceria-

zirconia nanoparticles filled water-borne epoxy nanocomposite coating to prevent the 

microbial-induced corrosion of mild steel. Ceria NPs were functionalised with PDA to 

enhance the dispersibility and improve their ability to resist biofouling in water-borne epoxy 

resin coatings against microbial species [8]. 

Hydrogen embrittlement in hydrogen pipelines can cause severe economic losses and 

safety hazards, thus research on efficient hydrogen barrier coatings is of great importance. 

In this study, a more efficient and easily operable non-covalent modification method was 

employed to modify carboxymethyl chitosan (CMCS) onto graphene oxide (GO), resulting 

in a significant improvement in the dispersibility and uniform distribution of GO in 

waterborne epoxy resin. Subsequently, a hydrogen barrier coating was prepared by Wan 

et al. [9] by incorporating the modified GO into waterborne epoxy resin. The influence of 

different doping concentrations on the coating performance was investigated. The basic 

properties of the coatings were characterized using macroscopic analysis, SEM, contact 

angle measurements, adhesion tests and electrochemical techniques. The corrosion 
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resistance and hydrogen barrier effect were evaluated through electrochemical hydrogen 

permeation experiments. Results showed that the modified graphene oxide has good 

compatibility with epoxy resin [9]. 

Two-dimensional transition metal carbides and carbon nitride (MXene) and 

mesoporous silica nanoparticles (SiO2) loaded with corrosion inhibitor 1-(3-((N-n-butyl) 

aminecarboxamido)propyl)-3-hexadecyl imidazolidin bromide (M16) were used by Li et al. 

[10] to prepare a M16@MXene-SiO2 nanocomposite with good anti-corrosion and wear 

resistance. The structure and composition of the nanocomposites were characterized by 

scanning electron microscopy (SEM), transmission electron microscopy (TEM), Fourier 

transform infrared (FT-IR), thermogravimetric analysis (TGA) and X-ray photoelectron 

spectroscopy (XPS). The synthesized M16@MXene-SiO2 nanocomposite was then added to 

an epoxy coating on Q235 carbon steel. The uniform distribution of M16@MXene-SiO2 in 

the coating was confirmed by SEM and atomic force microscopy (AFM) [10]. 

The present work is undertaken to investigate the corrosion resistance of mild steel in 

ground water before after an emulsion coating. Electrochemical studies such as polarization 

study and AC impedance spectra have been employed for this purpose. The surface 

morphology has been characterized by techniques such as SEM, AFM and contact angle 

measurement. The outcome of the study will be used to store ground water in mild steel 

water tanks coated with the proposed emulsion coating. Further mild steel pipelines carrying 

ground water may be given an inner coating of this proposed emulsion namely, Nippon paint 

Weatherbond PRO exterior emulsion coating (pink) [emulsion coating]. 

Experimental 

Mild steel  

The mild steel electrodes were polished to mirror finish with different grade emery sheets, 

degreased with trichloroethylene. The emulsion coating was done by spray coating method. 

Electrochemical studies 

Electrochemical studies such as polarization study and AC impedance spectra have been 

widely used in corrosion inhibition study [11–20]. 

Polarization study 

In the present work, corrosion resistance of mild steel immersed in ground water was 

measured by potentiodynamic polarization study. The experiments were done at room 

temperature. Polarization studies were carried out in a CHI- electrochemical work station 

with impedance model 660A. It was provided with iR compensation facility. A three-

electrode cell assembly was used. Mild steel was used as working electrode, platinum as 

counter electrode and saturated calomel electrode (SCE) as reference electrode. From 

polarization study, corrosion parameters such as corrosion potential (Ecorr), corrosion current 
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density (icorr), Tafel slopes anodic ba and cathodic bc, and linear polarization resistance (LPR) 

value were calculated. 

AC Impedance spectra 

AC impedance spectra have been used to investigate the formation of a protective film during 

corrosion protection process. 

In the present study, the same instrument and cell set-up used for polarization study was 

used to record AC impedance spectra also. A time interval of 5 to 10 minutes was given for 

the system to attain a steady state open circuit potential. The real part (Z′) and imaginary part 

(–Z ′′) of the cell impedance were measured in ohms at various frequencies. 

Charge transfer resistance (Rt) and double layer capacitance (Cdl) were calculated: 

Rt = (Rs + Rt) – Rs 

where Rs = solution resistance. Cdl values were calculated using the relationship 

Cdl = 1/2πfmax·Rt 

where fmax = frequency at maximum imaginary impedance. 

Surface characterization study 

The mild steel specimens were immersed in ground water for a period of one day. After one 

day the specimens were taken out and dried. The nature of the film formed on the metal 

surface was analyzed by surface characterization studies such as scanning electron 

microscopy (SEM) and atomic force microscopy (AFM) and contact angle measurement. 

Scanning electron microscopy (SEM) 

The mild steel specimens immersed in various test solutions for one day were taken out, 

dried and subjected to the surface examination. The surface morphology measurements of 

the mild steel surface were carried out by scanning electron microscopy (SEM) using 

CAREL ZEISS make model EVO-18. 

Atomic force microscopy (AFM) 

The mild steel specimens immersed in various test solutions for one day were taken out, 

dried and subjected to the surface examination. The surface morphology measurements of 

the mild steel surface were carried out by atomic force microscopy (AFM) using SPM Veeco 

Dilnnova connected with the software version V7.00 and the scan rate of 0.7 Hz. 

Contact angle measurements 

The contact angle is the angle quantifying the wettability of a solid surface by a liquid. The 

adsorption nature of the inhibitor on the surface of the mild steel was verified by determining 

the contact angle. The contact angle measurement on the surface were performed on a VCA 
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optima instrument equipped with CCD camera for imaging. The deionized water under static 

conditions with a drop volume of 5 µL was employed to determine the contact angle. VCA 

optima XC software provided with instruments was used for fitting the drop shapes to find 

the contact angle of water on the surface. 

Results and Discussion 

Paint is any pigmented liquid, liquefiable, or solid mastic composition that, after application 

to a substrate in a thin layer, converts to a solid film. It is most commonly used to protect, 

color, or provide texture. It has been used in the corrosion inhibition study as well. 

The present work is undertaken to investigate the corrosion resistance of mild steel 

immersed in groundwater before and after coating of Nippon paint Weatherbond PRO 

exterior emulsion coating (pink) [emulsion coating]. The corrosion resistance has been 

evaluated by electrochemical studies such as polarization study and AC impedance spectra 

[11–20]. 

Analysis of results of electrochemical studies  

Corrosion resistance of mild steel immersed in groundwater, before and after Weatherbond 

PRO emulsion coating (Emulsion coating) has been evaluated by polarization study and AC 

impedance spectroscopy [11–20]. 

Analysis of results of polarization study 

The polarization curves of mild steel immersed in groundwater before and after weather 

bond pro emulsion coating (Emulsion coating) are shown in Figure 1. Potential vs current 

plots of mild steel, before coating (a) and after coating (b) immersed in ground water are 

shown in Figure 2. 
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Figure 1. Tafel plots of mild steel, before coating (a) and after coating (b) immersed in ground 

water. 

 
Figure 2. Potential vs current plots of mild steel, before coating (a) and after coating (b) 

immersed in ground water. 

The corrosion parameters, namely, corrosion potential (Ecorr), Tafel slopes (bc=cathodic; 

ba = anodic), linear polarization resistance (LPR) and corrosion current density (icorr) are 

given in Table 1. 

Potential vs. current plots 

When mild steel is immersed in ground water, the variation in potential (from –0.1 to  

–1.0 V) resulted in an augment in current. Interestingly after emulsion coating when 

potential was varied there was no change in the current passing through the electrode 
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(Figure 2). This means that the emulsion coating present on the mild steel is very stable. It 

is not broken by the ions present in the ground water under investigation. 

Table 1. Corrosion parameters of mild steel before coating and after coating immersed in various test 

solution obtained by polarization study. 

System 
Ecorr vs. SCE 

mV 

bc 

mV/decade 

ba 

mV/decade 

LPR 

Ohm·cm2 

icorr 

A/cm2 

Mild steel in 

ground water 
–515 191 219 4.41·103 101·10– 7  

MS after coating 

in ground water 
–612 186 226 3.16·105 1.40·10– 7 

Inference  

Cathodic shift. 

Cathodic reaction 

controlled 

predominantly 

  

LPR increases. 

Corrosion 

resistance 

increases 

icorr decreases. 

Corrosion 

resistance 

increases 

Implication 

After emulsion coating, corrosion resistance of mild steel in ground water increases. 

Mild steel tanks used to store ground water may be given an emulsion coating. Mild 

steel pipelines carrying ground water may be given an inner emulsion coating. 

According to the principles of polarization study, when a protective film (emulsion 

coating) is formed on metal surface, corrosion resistance of the metal increases and hence 

LPR value increases and corrosion current decreases (Figures 1–3). 

 
Figure 3. Correlation among corrosion parameters of polarization study. 

Polarization 
technique

Protective film 
formed on 

metal surface

Corrosion 
resistance 
increases

LPR increases

Corrosion 
current 

decreases
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It is observed from Table 1 and Figure 1 that after emulsion coating, the corrosion 

resistance of mild steel in groundwater increases because the LPR value increases and 

corrosion current decreases. Corrosion inhibition efficiency of 98.61% (calculated from LPR 

values) is offered by the emulsion coating. Inhibition efficiency was calculated using the 

relation  

IE = [(LPR1–LPR2) / LPR1]·100%, where LPR1 is the linear polarization resistance 

value in the presence of coating and LPR2 is the linear polarization resistance value in the 

absence of coating. 

Analysis of results of AC impedance spectroscopy 

The AC impedance spectra of mild steel immersed in groundwater in the absence and 

presence of emulsion coating are shown in Figures 4–14. The Nyquist plots are shown in 

Figures 4 and 8. The Bode plots are shown in Figures 5 and 9. The interactive 3D plots are 

shown in Figures 6, 7, 10 and 11. The equivalent circuit diagram for Figures 4 and 8 is shown 

in Figure 15. 

The corrosion parameters such as charge transfer resistance (Rt), impedance value, 

phase angle values and double layer capacitance (Cdl) values are given in Table 2. 

Table 2. Corrosion parameters of mild steel immersed in groundwater before and after pink emulsion coating 

(emulsion coating) obtained by AC impedance spectra. 

System 
Rt 

Ohm·cm2 

Impedance 

log(Z/Ohm) 

Cdl 

F/cm2 

Phase angle 

 degrees 

Mild steel in ground 

water 
8.99·102 3.038 56.75·10– 10 40.39 

Mild steel coated 

with Pink Emulsion 

in ground water 

4.77·104 4.683 1.07·10– 10 81.89 

Inference 

Increases.  

Corrosion 

resistance 

 increases 

Increases. 

Corrosion 

 resistance 

 increases 

Decreases.  

Corrosion 

resistance  

increases 

Increases.  

Corrosion 

resistance 

 increases 

Implication 

After emulsion coating, corrosion resistance of mild steel in ground water 

increases. Mild steel tanks used to store ground water may be given an emulsion 

coating. Mild steel pipelines carrying ground water may be given an inner 

emulsion coating. 

According to the principles of AC impedance spectroscopy, when a protective film is 

formed on the metal surface, corrosion resistance increases, Rt values, impedance values and 

phase angle increase whereas Cdl values decrease (Figure 16). 
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It is inferred from Figures 4–14 and Table 2 that, when mild steel coated with emulsion 

coating is immersed in groundwater the corrosion resistance of mild steel is increased. This 

is due to the fact that the emulsion coating on the mild steel is stable in the presence of 

groundwater. The corrosion inhibition efficiency calculated from the charge transfer 

resistance values is found to be 98.11%. Inhibition efficiency calculated from the formula, 

IE = [(Rt1–Rt2)/Rt1]·100%, where Rt1 is the charge transfer resistance value in the presence 

of coating and Rt2 is the charge transfer resistance value in the absence of coating. 

Implication 

It is inferred from AC impedance spectral studies that the mild steel used in ground water 

storage tank may be given a coat of emulsion coating to improve the life time of the mild 

steel tank of ground water storage. Mild steel pipelines carrying ground water may be given 

an inner emulsion coating. 

 
Figure 4. Nyquist plot of mild steel, before coating, immersed in ground water. 



 Int. J. Corros. Scale Inhib., 2024, 13, no. 1, 542–566 552 

 

 

 
Figure 5. Bode plots of mild steel, before coating, immersed in ground water. 
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Figure 6. Interactive 3D plot of mild steel, before coating, immersed in ground water. 

 
Figure 7. Interactive 3D graphics of mild steel, before coating, immersed in ground water. 
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Figure 8. Nyquist plot of mild steel, after coating, immersed in ground water. 

 
Figure 9. Bode plots of mild steel, after coating, immersed in ground water. 
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Figure 10. Interactive 3D plot of mild steel, after coating, immersed in ground water. 
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Figure 11. Interactive 3D graphics of mild steel, after coating, immersed in ground water. 

 
Figure 12. 1/Sq root of frequency vs. Z ′′ and Z ′ plot. 

It is observed from Figure 12 that for the blank system the plot is like a straight line. It 

runs parallel to the x-axis. The distance between Z′′ and Z′ decreases. 

For the inhibited system the distance between Z′′ and Z′ increases. For a better inhibited 

system, the distance further increases. 
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Figure 13. Z ′′/ frequency vs. Z′ plot. 

It is observed from Figure 13, that for the uninhibited system the value of Z′ is small. 

But for the inhibited system Z′ value is very high. 

 
Figure 14. Square root of frequency vs. cot angle plot. 



 Int. J. Corros. Scale Inhib., 2024, 13, no. 1, 542–566 558 

 

 

 
Figure 15. Equivalent circuit for kinetic and diffusion processes. 

It is observed from Figure 14 that when the square root of frequency increases the value 

of cot phase angle increases. For uninhibited system cot phase angle is more negative. For 

inhibited system this value is less negative. That is for inhibited system cot phase angle value 

is high. For uninhibited system this value is less. 
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Figure 16. Correlation among corrosion parameters of AC impedance spectroscopy. 

Analysis results of contact angle measurement 

Analysis of contact angle measurements are made to know the hydrophobic nature (water 

repelling nature) of metal surfaces [21–25]. If the contact angle is less than 90° it indicates 

that the surface is hydrophilic in nature. For hydrophobic surface the contact angle is greater 

than 90°. The images of the various surfaces are shown in Figures 17–19. It is inferred that 

the polished mild steel surface is hydrophobic in nature. The polished mild steel surface 

immersed in ground water becomes hydrophilic in nature. This is due to the formation of 

corrosion products such as iron oxide on the metal surface. The polished mild steel surface 

after coating becomes hydrophobic in nature. The surface becomes smoother and water 

repellent in nature. So, this surface offers corrosion inhibition efficiency greater than 90% 

as revealed by polarization study and AC impedance spectra. 

AC impedance 
spectra

Corrosion
resistance
increases

Rt increases

Impedance 
increases

Cdl decreases

Phase angle 
increases



 Int. J. Corros. Scale Inhib., 2024, 13, no. 1, 542–566 560 

 

 

 
Figure 17. Contact angle of polished mild steel surface. 
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Figure 18. Contact angle of polished mild steel surface after immersion in ground water. 

 
Figure 19. Contact angle of polished mild steel surface after coating. 
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Analysis of SEM images 

SEM images have been widely used in corrosion inhibition study [26–30]. For polished 

metal the surface is smooth. When the polished metal is placed in the corrosive medium 

(blank) the metal surface becomes rough. Pits are noticed. This is due to release of corrosion 

product and decay of metals. When a protective film is formed on the metal surface during 

corrosion inhibition process, the metal surface become smooth. 

In the present study the SEM images of various surfaces are shown in Figure 20. 

 
Figure 20. SEM images of various metal surfaces. (a) Polished mild steel before coating (b) 

polished mild steel immersed in ground water (c) polished mild steel after coating. 

The SEM image of the polished mild steel before coating is shown in Figure 20a. The 

surface appears smooth. The slight roughness is due to the formation of iron oxides on the 

polished metal surface which undergoes mild corrosion in the atmosphere. When the metal 

surface is immersed in ground water pits are noticed on the metal surface (Figure 20b). The 

pits are due to the presence of aggressive ions present in the ground water. After emulsion 

coating the surface becomes smoother (Figure 20c). 

Analysis of AFM images and AFM parameters 

In corrosion inhibition studies, AFM images and AFM parameters are used to investigate the 

nanofilms formed on metal surface during corrosion inhibition processes [31–35]. In the 

present study, the AFM images of polished mild steel (MS) before coating, MS immersed in 

ground water and Polished MS after emulsion coating were recorded and AFM parameters 

were derived from them. The AFM images are shown in Figures 21–23 and the AFM 

parameters are given in Table 3. 

The average roughness for polished mild steel before coating is very small. When 

polished mild steel is immersed in ground water, this value becomes very high due to the 

formation of corrosion products. When polished mild steel is coated with emulsion coating, 

the surface is smoothened and hence the average roughness becomes lower than that of the 

corroded system but higher than that of the polished metal. 
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Similar observations are noted for RMS roughness (Sq) and maximum peak-to-valley 

height (Sy). The films are found to be in nano meter level. 

 
Figure 21. AFM images of polished mild steel before coating. 
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Figure 22. AFM images of polished mild steel after immersion in ground water. 

 
Figure 23. AFM images of polished mild steel after emulsion coating. 
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Table 3. AFM parameters (area roughness) of various mild steel surfaces. 

Sample 
RMS (Sq) 

roughness (nm) 

Average (Sa) 

roughness (nm) 

Maximum peak-to-valley 

height (Sy) (nm) 

Polished MS before coating 14.9 nm 8.3 nm 161.2 nm 

MS immersed in ground 

water 
540.1 nm 350.4 nm 3.5 µm 

Polished MS after coating 84.0 nm 64.9 nm 639.1 nm 

Conclusion  

• The corrosion resistance of mild steel immersed in groundwater before and after emulsion 

coating has been evaluated by electrochemical studies such as polarization study and AC 

impedance spectroscopy. 

• When a protective film (emulsion coating) is formed on metal surface, corrosion resistance 

of the metal increases and hence LPR value increases and corrosion current decreases. 

Similarly, when a protective film is formed on the metal surface, corrosion resistance 

increases, Rt values, impedance values and phase angle increase whereas Cdl values 

decrease. 

• Electrochemical studies reveal that the corrosion inhibition efficiency of mild steel after 

emulsion coating is found to be greater than 90%. 

• Electrochemical studies lead to the conclusion that the mild steel tank used in water storing 

may be given a coat of emulsion coating to improve the life time of the mild steel tank.  

• Mild steel pipelines carrying ground water may be given an inner emulsion coating. 

• AFM study reveals that the film coating is at nano scale level. 

• Contact angle measurement study reveals that after emulsion coating, the mild steel 

surface becomes hydrophobic in nature. 

• It acquires water repelling nature 

• So corrosion inhibition efficiency is greater than 95%. 

Scope for further study 

The present work is undertaken to investigate the corrosion resistance of mild steel immersed 

in groundwater before and after coating with Weatherbond PRO (emulsion coating). The 

corrosion resistance has been evaluated by electrochemical studies such as polarization study 

and AC impedance spectra. 

In future the following study can be under taken 

• Instead of mild steel, aluminium, copper or zinc can be used. 

• Instead of groundwater, simulated oil well water or sea water can be used. 

• Surface analysis such as EDAX, FTIR, etc. can be used. 
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