
what does non volatile mean in
chemistry
what does non volatile mean in chemistry is an important term that describes
substances that do not readily evaporate into a gas at standard temperature and pressure.
Understanding non-volatile compounds is crucial in chemistry, as they play significant
roles in various scientific disciplines, including physical chemistry, analytical chemistry,
and even industrial applications. Non-volatile substances contrast sharply with volatile
substances, which can vaporize easily, affecting their behavior in chemical reactions and
processes. This article will delve into the definition, properties, examples, and applications
of non-volatile substances in chemistry, providing a comprehensive overview of this
essential concept.
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Definition of Non-Volatile Substances
Non-volatile substances are those that have little tendency to vaporize. This characteristic
is quantified by their low vapor pressure at a given temperature. In practical terms, non-
volatile substances remain in a liquid or solid state and do not transition to a gaseous form
under normal conditions. The definition can also encompass solutes in solutions that do
not evaporate easily. Understanding this concept is essential in various scientific fields,
including thermodynamics and material science.

In chemistry, the volatility of a substance is determined by the strength of the
intermolecular forces present. Non-volatile substances typically exhibit strong
intermolecular forces, such as hydrogen bonds, dipole-dipole interactions, or ionic bonds.
These forces require more energy to overcome, resulting in a lower tendency to escape
into the vapor phase.



Characteristics of Non-Volatile Substances
Non-volatile substances exhibit several distinct characteristics that differentiate them
from their volatile counterparts. Understanding these characteristics can help chemists
predict how these substances will behave in different environments and reactions.

Low Vapor Pressure
One of the primary characteristics of non-volatile substances is their low vapor pressure.
This means that at a given temperature, the concentration of molecules in the vapor phase
above a non-volatile liquid is much lower compared to that of a volatile liquid. The low
vapor pressure indicates that the substance does not evaporate easily, making it stable
under standard conditions.

High Boiling Points
Non-volatile substances typically have high boiling points due to the strong intermolecular
forces that need to be overcome for the substance to transition from a liquid to a gas. This
property is particularly significant in applications such as distillation, where non-volatile
substances can be separated from volatile ones based on their boiling points.

Stability and Persistence
Non-volatile substances tend to be more stable and persistent in various chemical
environments. Their resistance to evaporation allows them to remain in a system longer,
making them crucial in many industrial and laboratory applications.

Examples of Non-Volatile Compounds
Several compounds are recognized as non-volatile, each serving various functions in
chemistry and industry. Below are some common examples of non-volatile substances:

Salt (Sodium Chloride): Common table salt is a non-volatile ionic compound that
remains solid at room temperature and does not vaporize.

Glycerol: This viscous liquid is often used in pharmaceuticals and cosmetics and is
known for its non-volatile nature.

Glucose: A simple sugar that is non-volatile and plays a vital role in biological
systems.

Heavy Oils: Many industrial oils, such as lubricants, are non-volatile due to their
high molecular weight and complex structure.



Polymers: Many synthetic and natural polymers are non-volatile, contributing to
their stability and utility in various applications.

Applications of Non-Volatile Substances
The unique properties of non-volatile substances make them suitable for a wide range of
applications across various fields. Their stability and low vapor pressure allow for their
effective use in many industrial processes and scientific research.

Industrial Applications
In the industrial sector, non-volatile substances are often used in formulations that require
stability and a prolonged shelf life. For instance, non-volatile solvents are employed in
coatings, paints, and adhesives where evaporation must be minimized to ensure proper
application and performance.

Pharmaceuticals
In pharmaceuticals, non-volatile compounds are crucial in drug formulation. They often
act as excipients, helping to stabilize active ingredients and control their release rates in
the body. Non-volatile solvents are also used in various extraction processes to isolate
medicinal compounds from plant materials.

Environmental Science
In environmental science, understanding non-volatile substances is essential for studying
soil and water contamination. Many pollutants are non-volatile, and their persistence in
the environment can lead to long-term ecological impacts. Remediation strategies often
target these substances to mitigate their effects.

Comparison with Volatile Substances
To fully appreciate what non-volatile means in chemistry, it is helpful to contrast these
substances with volatile ones. Volatile substances have high vapor pressures and tend to
evaporate quickly, often used in applications where rapid evaporation is desirable.

Physical Properties
Volatile substances typically have lower boiling points and vapor pressures compared to
non-volatile substances. This difference is rooted in the intermolecular forces present;
volatile compounds have weaker forces that allow them to escape into the vapor phase



more readily.

Behavior in Solutions
In solutions, non-volatile solutes affect the properties of the solvent differently than
volatile solutes. For instance, adding a non-volatile solute to a solvent raises the boiling
point and lowers the vapor pressure, a phenomenon known as boiling point elevation and
vapor pressure lowering, respectively. This property is critical in colligative properties and
has significant implications in various chemical processes.

Conclusion
Understanding what non-volatile means in chemistry is essential for both theoretical and
practical applications. Non-volatile substances exhibit unique properties that play critical
roles in various scientific fields, including industrial applications, pharmaceuticals, and
environmental science. Their low vapor pressure, high boiling points, and stability make
them indispensable in many chemical processes. By contrasting non-volatile substances
with their volatile counterparts, we gain a deeper understanding of their behavior and
significance in chemistry.

Q: What does non volatile mean in chemistry?
A: In chemistry, non-volatile refers to substances that do not readily evaporate into a gas
at standard temperature and pressure, characterized by low vapor pressure and higher
boiling points.

Q: What are some examples of non-volatile substances?
A: Examples of non-volatile substances include salt (sodium chloride), glycerol, glucose,
heavy oils, and many polymers.

Q: How do non-volatile substances behave in solutions?
A: Non-volatile solutes affect the boiling point and vapor pressure of solvents differently
than volatile solutes, leading to phenomena like boiling point elevation and vapor pressure
lowering.

Q: Why are non-volatile substances important in
pharmaceuticals?
A: Non-volatile substances are crucial in pharmaceuticals as they help stabilize active
ingredients, control release rates, and are used in various extraction processes.



Q: What is the difference between volatile and non-
volatile substances?
A: The primary difference lies in their vapor pressures and boiling points; volatile
substances evaporate easily due to weaker intermolecular forces, while non-volatile
substances have stronger forces and do not evaporate easily.

Q: Can non-volatile substances be used in industrial
applications?
A: Yes, non-volatile substances are used in various industrial applications, including
coatings, paints, adhesives, and formulations requiring stability and low evaporation rates.

Q: How do non-volatile substances affect environmental
science?
A: In environmental science, non-volatile substances can persist in the environment,
leading to long-term ecological impacts, and are often targeted for remediation strategies
to mitigate their effects.

Q: What role do non-volatile solvents play in chemical
processes?
A: Non-volatile solvents are used to minimize evaporation during chemical processes,
ensuring stability and efficacy in applications such as extraction and formulation.

Q: What is boiling point elevation in relation to non-
volatile substances?
A: Boiling point elevation refers to the increase in boiling point of a solvent when a non-
volatile solute is added, resulting from the solute's presence which disrupts the solvent's
ability to vaporize.

Q: How do non-volatile compounds contribute to
stability in formulations?
A: Non-volatile compounds contribute to stability in formulations by preventing rapid
evaporation, ensuring that active ingredients remain effective over time in products such
as pharmaceuticals and cosmetics.
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