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Introduction

Corrosion is a naturally occurring electrochemical process in which metals react with their surrounding
environment, leading to gradual deterioration of their structure and properties [1]. This process is
particularly prominent in the presence of moisture, oxygen, salts, and acidic conditions, where metal atoms
lose electrons and form oxides or other compounds. The economic and structural consequences of
corrosion are enormous, affecting pipelines, bridges, ships, storage tanks, and industrial machinery.
Corrosion inhibition involves introducing substances that reduce the rate of metal degradation by
interfering with the electrochemical reactions occurring at the metal surface. These substances, known as
corrosion inhibitors, typically function by adsorbing onto the metal surface and forming a protective
barrier that prevents contact between the metal and corrosive agents [2]. The effectiveness of an inhibitor
depends on its chemical structure, concentration, and the nature of the corrosive environment. Inhibitors
are broadly classified into anodic, cathodic, and mixed-type inhibitors based on the part of the
electrochemical reaction they influence. Anodic inhibitors reduce metal dissolution, while cathodic

inhibitors slow down reduction reactions such as oxygen reduction. Mixed inhibitors affect both processes
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simultaneously, providing more comprehensive protection [3]. Organic compounds containing nitrogen,
sulfur, and oxygen atoms are particularly effective due to their ability to form strong bonds with metal
surfaces. Environmental conditions such as temperature, pH, and ionic concentration significantly affect
corrosion rates and inhibitor performance. High temperatures often accelerate corrosion, requiring
inhibitors with strong thermal stability. Saline environments, such as marine conditions, demand inhibitors
capable of resisting chloride ion attack [4]. Surface treatments and protective coatings complement
chemical inhibitors by physically isolating the metal from its environment. Passivation techniques create
thin oxide layers that prevent further reaction, while polymeric coatings provide long-term resistance
against moisture and chemicals. Electrochemical techniques such as polarization measurements and
impedance spectroscopy are used to evaluate corrosion rates and inhibitor efficiency. These analytical
methods allow real-time monitoring of corrosion processes and help in designing better protection
strategies [5].

Conclusion

Corrosion inhibition plays a vital role in protecting metals from degradation by controlling electrochemical surface
reactions. Through the use of chemical inhibitors, coatings, and surface treatments, industries can significantly
reduce material loss and improve structural safety. Continued research into efficient and eco-friendly corrosion

inhibitors will further enhance the durability and sustainability of metallic materials.

REFERENCES

1. Nair V, Mufioz-Batista MJ. Thermo-photocatalysis: environmental and energy applications. ChemSusChem. 2019 May
21;12(10):2098-116.

2. TuW, Zhou Y, Zou Z. Versatile graphene-promoting photocatalytic performance of semiconductors: basic principles,
synthesis, solar energy conversion, and environmental applications. Advanced Functional Materials. 2013
Oct;23(40):4996-5008.

3. Jo WK, Tayade RJ. New generation energy-efficient light source for photocatalysis: LEDs for environmental
applications. Industrial & Engineering Chemistry Research. 2014 Feb 12;53(6):2073-84.

4. Tu W, Guo W. State-of-the-art advancements of crystal facet-exposed photocatalysts beyond TiO2: Design and
dependent performance for solar energy conversion and environment applications. Materials Today. 2020 Mar 1;33:75

5. Zhu S, Wang D. Photocatalysis: basic principles, diverse forms of implementations and emerging scientific opportunities.
Advanced Energy Materials. 2017 Dec;7(23):1700841.


https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cssc.201900175
https://advanced.onlinelibrary.wiley.com/doi/abs/10.1002/adfm.201203547
https://pubs.acs.org/doi/abs/10.1021/ie404176g
https://www.sciencedirect.com/science/article/pii/S1369702119307667
https://onlinelibrary.wiley.com/doi/abs/10.1002/aenm.201700841

