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ABSTRACT KEYWORDS
Metals are widely used in many fields due to their physicochemical
properties and industrial importance. However, the long-term use and
stability of metals are faced with problems associated with
electrochemical corrosion. In this article, we will discuss the
electrochemical corrosion processes of metals, their causes and
methods of prevention.

Introduction

Electrochemical corrosion is a process that occurs as a result of chemical reactions between metals and
a solid or liquid medium. This process usually occurs when the metal acts as an electrode and interacts
with ions in the medium. The corrosion process consists of two main stages:

1. Anode reaction: Metal atoms lose electrons, which causes them to become ions.

2. Cathode reaction: Electrons combine with ions in the environment to form new chemical
compounds.

Causes of Corrosion

1. Chemical Composition of the Environment: The presence of salts, acids, and other chemicals
accelerates the corrosion process.

2. Temperature: High temperatures can accelerate the corrosion process of a metal.

3. Oxidation-reduction processes: The reaction of a metal with other substances.

4. Oxidation degree: The chemical properties of the metal, for example, materials such as stainless
steel and aluminum are more resistant to corrosion.

Types of Corrosion

1. Galvanic Corrosion: Occurs when dissimilar metals react with each other. For example, galvanic
corrosion can occur in a copper and iron bridge.

2. Surface Corrosion: Occurs on the surface of the metal, affecting only the surface.

3. Pitting Corrosion: The formation of holes in the interior of the metal, often caused by chemical
exposure to the environment.
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Anti-Corrosion Measures

Surface Coating: Coating metal surfaces is an effective way to protect them from corrosion. Paint,
plastic, or other coatings are used for this purpose.

Corrosion Resistant Materials: Using stainless steel, aluminum, and other corrosion-resistant materials.
Corrosion Inhibitors: Slowing down the corrosion process by using chemicals that are added to the
environment.

Mechanical Protection: Protecting the metal from mechanical damage, such as through coating or other
protective methods.

Corrosion inhibitors are chemicals that slow down or stop the corrosion process of metals. They can
form a protective coating on the metal surface or stimulate reactions in the environment that reduce
the corrosion process. Corrosion inhibitors are important in industry and everyday life.

Types of Corrosion Inhibitors

1. Anodic Inhibitors:

Slow down anodic reactions.

Example: calcium nitrate, copper nitrate.

2. Cathodic Inhibitors:

Slow down cathodic reactions.

Example: calcium carbonate, some organic compounds.

3. Passivation Inhibitors:

Form a passivation coating on the surface of the metal.

Example: chromate and nitrite.

4. Organic Inhibitors:

Are organic compounds that form a coating on the surface of the metal.

Example: amines, carboxylic acid salts.

Mechanism of Action of Corrosion Inhibitors

Surface Coating: Inhibitors limit the passage of ions and electrons by coating the metal surface. This
process increases the corrosion resistance of the metal.

Significantly Inhibit Reactions: Inhibitors slow down the important reactions in the corrosion process,
reducing metal loss.

Application Areas

Industry: Chemical industry, oil and gas industry, building materials.

Daily Life: Automobiles, structures, electrical equipment.

Benefits of Use

Extends the service life of the metal.

Helps to effectively control technological processes.

Ensures compatibility and safety.

Corrosion inhibitors are important protective agents for metals. Their effectiveness and variety of types
are used to protect metallic materials under various corrosion conditions. In the future, the development
of new, more effective inhibitors will play an important role in solving corrosion problems.
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Conclusion

The relationship between metals and electrochemical corrosion is an important aspect that determines
their service life and stability. Understanding the corrosion process and taking measures to combat it
will contribute to the effective and long-term use of metal materials. In the future, with the
development of science and technology, it will be possible to solve corrosion problems more
effectively. Corrosion inhibitors are important protective agents that affect metals. Their effectiveness
and various types are used to protect metal materials under various corrosion conditions. In the future,
the development of new, more effective inhibitors will play an important role in solving corrosion
problems.
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