
* Corresponding author: Manpreet Kaur Bagga 

Copyright © 2025 Author(s) retain the copyright of this article. This article is published under the terms of the Creative Commons Attribution License 4.0. 

Fruit peels as corrosion inhibitors of metals in acidic media: A short review 

Manpreet Kaur Bagga * 

Department of Applied Science, Guru Tegh Bahadur Institute of Technology, Rajouri Garden, New Delhi-110064, India. 

International Journal of Science and Research Archive, 2025, 15(03), 1137-1139 

Publication history: Received on 03 May 2025; revised on 13 June 2025; accepted on 16 June 2025 

Article DOI: https://doi.org/10.30574/ijsra.2025.15.3.1794 

Abstract 

The research on nontoxic, plant-based corrosion inhibitors has gained momentum in the last few years. Productive uses 
of fruit waste which comprises of rind, peels and seeds are also being explored as they pose a major problem of waste 
disposal the world over. Fruit peels can prove to be effective eco - friendly corrosion inhibitors. In this short review 
some of the fruit peels used for corrosion mitigation for various metals over recent years have been compiled in a 
tabular form. The techniques used and percentage efficiencies obtained for the maximum inhibitor concentration are 
also mentioned.  
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1. Introduction

Corrosion of metals assumes significance as it can have dire economic and structural losses. It occurs during exposure 
to acid solutions during processes of pickling, descaling, acid cleaning or oil well acidizing [1-4]. Various long -
established methods for corrosion mitigation of metals include cathodic or anodic protection, electroplating, surface 
coatings, alloying, galvanization etc. [5] 

Inhibitors can also assist in environmental control of corrosion when added to the solution in minute quantities.[6].  

Synthetic inhibitors have traditionally been in widespread use for reducing corrosion. They have an extended shelf life 
[7] and usually higher efficacy. Synthesized inhibitors include amines, nitriles, phosphates, Schiff bases, carbazones [8].
However, their toxicity to aquatic organisms [9], environment and human health has been documented [10].

Safer and greener alternatives to retard corrosion rate of metals are being researched. In this area, plant-based 
corrosion inhibitors exhibit promising results in terms of inhibition efficiency, cost effectiveness, sustainability and bio 
degradation [11]. 

Fruit peels waste is emerging as a significant option in this regard. Tropical fruits such as banana, mango, watermelon 
and common citrus fruits like orange and lemon generate millions of tons of waste each year [12]. Inedible and 
perishable peels of these fruits are generated in an enormous volume. They pose a serious threat to the environment 
because of high fermentation and biodegradability. They can be utilized as a substrate to bio fertilizer, antioxidants, 
energy production and adsorbents [13]. Use of various fruit peels has also been listed in the treatment of different 
ailments [11]. The utilization of fruit peels to inhibit corrosion aids the principle of circular economy [14]. 
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2. Fruit peels  

The present study aims to compile a short review on the recent use of fruit peels as corrosion inhibitors of various 
metals in acidic medium. These are tabulated below. 

Table 1 Fruit Peels as corrosion inhibitors of various metals in acidic medium 

Fruit Peel Material Acid 
Concentration 

Techniques Used Corrosion Inhibition 
efficiency 

and corresponding 
concentration of 
inhibitor 

Sweet Orange Peel 
(Citrus sinensis) 
[11] 

Mild Steel 5.0 Molar HCl Weight loss, Gasometric, 
Potentiodynamic polarization, 
Electrochemical Impedance 
Spectroscopy, SEM 

93.38% at 4.0g/l 

Banana Peel 

[15] 

Mild Steel 0.1Molar HCl Weight loss, Electrochemical 
techniques, FTIR 

87% at 500ppm 

Banana Peel 

[16] 

Mild Steel 1 Molar HCl Weight loss 88.99% at 
500ppm(25oC) 

Red Dragon Fruit 
Peel [17] 

Mild Steel 1 Molar HCl Weight loss, Thermodynamic 
studies, Statistical analysis, 
Optical microscopy 

97.41% at 2.0%RDF 
waste peel extract 

Banana Peel [14] A36 Mild 
Steel 

0.5 Molar HCl STEM, Colorimetry, Gravimetry, 
pH and Conductivity analysis 

24.44% at 15% 
inhibitor extract 

Banana Peel [18] Aluminium & 
Mild Steel 

H2SO4 Weight loss technique 67.32% on Al and 
62.45% on mild steel 
(5%) 

Pomegranate Peel 
[19] 

Mild Carbon 
Steel 

1Molar HCl Weight loss technique, FTIR, Light 
microscopy, Tafel plots 

83.18% at 4% 
inhibitor vol 

Citrus Limonum 
Peels [20] 

A36 Mild 
Steel 

0.5 Molar H2SO4 SEM, EDX, Thermodynamic 
analysis 

94% at 0.4 
w/v%(28oC) 

Jackfruit Peel 
Extract [21] 

Carbon Steel 1 Molar HCl Weight loss, Potentiodynamic 
polarization method 

90.98% at 1000ppm 

3. Conclusion  

The above compilation displays the efficiency when peels of various fruits are used for metal corrosion inhibition 
purpose in acidic media. The results are reasonably good. These may be associated with the presence of biological 
molecules capable of interaction with surfaces of metals.[22] It may be concluded that waste of fruit peels can be put to 
judicious use as corrosion inhibitors.  
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