ELECTROCHEMICAL CELL APPLICATIONS, BENEFITS, DRAWBACKS, MODE
OF OPERATION, AND STRUCTURE [MINI REVIEW]
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Abstract: This mini review explores the applications, benefits, drawbacks, mode of operation, and structure
of electrochemical cells, highlighting their significance in modern technology.
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Introduction

Electrochemical cells, also known as galvanic cells or voltaic cells, are
devices that convert chemical energy into electrical energy through redox
reactions. They have a wide range of applications in various fields, including
energy storage, electroplating, sensors, and more [1-3].

The aim for this mini review explores the applications, benefits, drawbacks,
mode of operation, and structure of electrochemical cells, highlighting their
significance in modern technology.

Results and discussion

Electrochemical cells consist of two electrodes, an anode (negative
electrode) and a cathode (positive electrode), immersed in an electrolyte solution.
The electrodes are connected through an external circuit, allowing the flow of
electrons from the anode to the cathode. During operation, oxidation occurs at the
anode, releasing electrons, while reduction takes place at the cathode, consuming
electrons. The movement of electrons through the external circuit generates an
electric current.

Electrochemical cells typically consist of three main components: the
anode, the cathode, and the electrolyte. The anode is the electrode where oxidation
occurs, releasing electrons. The cathode is the electrode where reduction occurs,
consuming electrons. The electrolyte is the medium that allows ion transport
between the anode and the cathode, completing the electrochemical reaction.

Applications of Electrochemical Cells:

a. Energy Storage: Electrochemical cells, such as rechargeable batteries, are
crucial for energy storage in portable electronic devices, electric vehicles, and
renewable energy systems.

b. Corrosion Protection: Electrochemical cells, such as sacrificial anode
systems, are used to protect metal structures from corrosion.

c. Electroplating: Electrochemical cells are widely employed in
electroplating processes, where a metal coating is deposited onto a substrate.

d. Fuel Cells: Fuel cells utilize electrochemical reactions to convert fuel
(such as hydrogen) directly into electricity.

Benefits of Electrochemical Cells:

a. High Energy Density

b. Rechargeability.

c. Rapid Response.

Drawbacks of Electrochemical Cells:

a. Limited Lifespan: Despite being rechargeable, electrochemical cells have
a limited lifespan due to chemical degradation and loss of active materials over
time. This can lead to reduced capacity and performance.

b. Environmental Concerns: Some electrochemical cells contain toxic or
hazardous materials, such as heavy metals or corrosive electrolytes, which can pose
environmental challenges if not handled and disposed of properly.

c. Cost: The production and manufacturing processes of certain
electrochemical cells can be expensive, making them less accessible for
widespread use in certain applications.

Conclusion
Electrochemical cells play a vital role in various applications, offering benefits
such as high energy density, rechargeability, and rapid response. They find
applications in energy storage, corrosion protection, electroplating, fuel cells, and
more. Despite their advantages, electrochemical cells have limitations, including a
limited lifespan, environmental concerns, and cost. Understanding the mode of
operation and structure of electrochemical cells is crucial for optimizing their
performance and exploring new applications. Continued research and development
in electrochemical cell technology will further enhance their efficiency, durability,
and environmental sustainability, paving the way for advancements in energy
storage and other electrochemical applications.
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