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Molten salts, also known as fused salts, are salts that are melted by
heating beyond their melting point. They exhibit unique properties that
make them valuable in a wide range of scientific and industrial applications,
including energy, materials science, and electrochemistry.

This article will provide an in-depth exploration of the chemistry and
technology of molten salts, covering their properties, preparation methods,
and applications. By delving into this fascinating field, readers will gain a
comprehensive understanding of the potential of molten salts to
revolutionize various industries and contribute to scientific advancements.

Properties of Molten Salts

Molten salts possess distinctive properties that set them apart from other
molten materials. These properties include:
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High Thermal Stability: Molten salts can withstand high
temperatures, making them suitable for applications requiring thermal
stability.

Low Vapor Pressure: Their low vapor pressure minimizes
evaporation and prevents corrosion of equipment.

High Electrical Conductivity: Molten salts can conduct electricity,
making them valuable in electrochemical processes.

Low Viscosity: Some molten salts exhibit low viscosity, enabling them
to flow easily, which facilitates their handling and pumping.

High Heat Capacity: Molten salts have a high heat capacity, allowing
them to store and release significant amounts of thermal energy.

Preparation of Molten Salts

Molten salts can be prepared using various methods, including:

Direct Melting: Direct melting involves heating a salt compound to its
melting point, typically achieved using electric furnaces or heat
exchangers.

Electrochemical Synthesis: Molten salts can be electrochemically
synthesized by passing an electric current through a molten salt
mixture.

Hydrothermal Synthesis: Hydrothermal synthesis involves heating a
salt compound in the presence of water under high pressure.

Applications of Molten Salts



Molten salts offer a wide range of applications, spanning different industries
and research areas:

Energy

Thermal Energy Storage: Molten salts can store and release large
amounts of thermal energy, making them suitable for use in solar
thermal systems, concentrating solar power plants, and grid energy
storage.

Nuclear Energy: Molten salts are used as coolants and solvents in
nuclear reactors, especially in molten salt reactors that offer enhanced
safety and efficiency.

Materials Science

Electrochemical Processing: Molten salts are employed in
electrochemical processes, such as electroplating, electrowinning, and
refining of metals.

Glass Production: Molten salts are used in the production of certain
types of glass, including low-melting point glasses and specialty
glasses.

Synthesis of Advanced Materials: Molten salts serve as reaction
media for the synthesis of advanced materials, such as
semiconductors, superconductors, and ceramics.

Electrochemistry

Battery Electrolytes: Molten salts are used as electrolytes in high-
temperature batteries, such as sodium-sulfur batteries and lithium-
sulfur batteries.



Fuel Cells: Molten salts are utilized in molten carbonate fuel cells
(MCFCs) for efficient power generation.

Electrocatalysis: Molten salts provide an environment for
electrocatalytic reactions, enabling the development of novel catalysts
and electrochemical processes.

Molten Salts Chemistry and Technology is a captivating field that holds
immense potential for scientific advancements and industrial applications.
Understanding the unique properties and versatile applications of molten
salts is crucial for leveraging their capabilities and unlocking their potential
in various sectors.

This article has provided an overview of the chemistry and technology of
molten salts, exploring their properties, preparation methods, and extensive
applications. By harnessing the power of molten salts, researchers and
industries can push the boundaries of innovation and contribute to
sustainable solutions for energy, materials science, and beyond.
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