
vapour pressure definition in chemistry
vapour pressure definition in chemistry is a fundamental concept that describes the
pressure exerted by a vapor in equilibrium with its liquid or solid phase at a given
temperature. This concept is crucial in various chemical processes and applications,
including distillation, evaporation, and understanding the behavior of substances under
different conditions. In this article, we will explore the intricacies of vapour pressure, its
significance in chemistry, the factors influencing it, and practical applications. The
discussion will also include the relationship between vapour pressure and temperature, the
concept of boiling point, and how vapour pressure is measured.

This comprehensive exploration will serve as a valuable resource for students, educators,
and professionals looking to deepen their understanding of this essential chemical property.

Understanding Vapour Pressure

Factors Affecting Vapour Pressure

The Relationship Between Vapour Pressure and Temperature

Vapour Pressure and Boiling Point

Measuring Vapour Pressure

Applications of Vapour Pressure in Chemistry

Conclusion

Understanding Vapour Pressure

Vapour pressure is defined as the pressure exerted by a vapor in thermodynamic
equilibrium with its condensed phases (liquid or solid) at a given temperature within a
closed system. This equilibrium indicates that the rate of evaporation of the liquid equals
the rate of condensation of the vapor. Vapour pressure is a crucial property of liquids and
solids that affects their physical behavior and interactions in various chemical processes.

When a liquid is placed in a closed container, some of its molecules escape into the gas
phase, creating vapor. As more molecules enter the vapor phase, the pressure increases
until it reaches a point where the number of molecules evaporating equals the number
condensing back into the liquid. At this equilibrium state, the vapour pressure is constant
and dependent on the nature of the liquid and the temperature.



Importance in Chemistry

Vapour pressure plays a vital role in understanding various chemical phenomena, such as
phase transitions, solubility, and volatility. It helps predict how substances will behave
under different conditions, which is essential for both theoretical studies and practical
applications.

Factors Affecting Vapour Pressure

Several factors influence vapour pressure, including temperature, intermolecular forces,
and the nature of the substance. Understanding these factors is essential for predicting
vapour pressures in various scenarios.

Temperature

One of the most significant factors affecting vapour pressure is temperature. As the
temperature of a liquid increases, the kinetic energy of its molecules also increases, leading
to a higher rate of evaporation. Consequently, the vapour pressure of the liquid rises with
an increase in temperature. This relationship is typically represented by the Clausius-
Clapeyron equation, which describes the change in vapour pressure with temperature.

Intermolecular Forces

The strength of intermolecular forces within a substance significantly impacts its vapour
pressure. Liquids with strong intermolecular attractions, such as hydrogen bonding or
dipole-dipole interactions, tend to have lower vapour pressures because more energy is
required for molecules to escape into the vapor phase. Conversely, substances with weaker
intermolecular forces exhibit higher vapour pressures.

Nature of the Substance

The chemical composition and structure of a substance also dictate its vapour pressure. For
instance, volatile substances such as alcohols and ethers have higher vapour pressures
compared to non-volatile substances like oils and heavy hydrocarbons. This variance is due
to the different molecular weights and structural characteristics that influence how easily
molecules can transition from liquid to vapor.



The Relationship Between Vapour Pressure and
Temperature

The relationship between vapour pressure and temperature is a critical aspect of physical
chemistry. As mentioned, higher temperatures result in increased vapour pressures. This
relationship can be graphically represented, showing a direct correlation between
temperature and vapour pressure for a given substance.

At a specific temperature, the vapour pressure reaches a value known as the saturation
vapour pressure. This represents the maximum pressure that the vapor can exert at that
temperature before condensation occurs. The saturation vapour pressure is unique to each
substance and varies significantly based on molecular characteristics.

Vapour Pressure and Boiling Point

Boiling point is closely related to vapour pressure. The boiling point of a liquid is defined as
the temperature at which its vapour pressure equals the atmospheric pressure surrounding
it. When a liquid's vapour pressure reaches the atmospheric pressure, bubbles of vapor can
form within the liquid, leading to boiling.

At higher altitudes, where atmospheric pressure is lower, the boiling point of water
decreases.

Conversely, in a pressure cooker, the increased pressure allows water to boil at
temperatures higher than 100°C.

This relationship is crucial in various applications, particularly in cooking and industrial
processes, where controlling boiling points can enhance efficiency and safety.

Measuring Vapour Pressure

Measuring vapour pressure can be achieved through several methods, each suitable for
different types of substances and conditions. Some common techniques include:

Barometric Method: Involves measuring the height of a column of mercury in a
barometer, which reflects the vapour pressure of the liquid.

Manometric Method: Uses a manometer to measure the pressure exerted by the
vapor in a closed system.



Dynamic Method: Involves maintaining a constant temperature and measuring the
rate of evaporation to determine vapour pressure.

Each method has its advantages and limitations, and the choice of technique often depends
on the specific properties of the substance being analyzed.

Applications of Vapour Pressure in Chemistry

Vapour pressure has numerous applications across various fields of chemistry and industry.
Understanding vapour pressure is essential in areas such as:

Distillation: Vapour pressure is fundamental in separating components of mixtures
based on their boiling points.

Environmental Science: Helps in understanding the evaporation of pollutants and
chemicals from bodies of water.

Pharmaceuticals: Critical in drug formulation, especially in the design of aerosol
medications.

Food Science: Influences the preservation methods and the shelf life of food
products.

The applications of vapour pressure demonstrate its significance not only in theoretical
chemistry but also in practical, real-world scenarios.

Conclusion

In summary, the vapour pressure definition in chemistry serves as a cornerstone for
understanding various chemical behaviors, particularly in phase transitions, boiling points,
and evaporation processes. Factors such as temperature, intermolecular forces, and the
nature of the substance play pivotal roles in determining vapour pressure. The relationship
between vapour pressure and boiling point illustrates its importance in both theoretical
constructs and practical applications across numerous scientific and industrial fields. As we
continue to explore and understand vapour pressure, its relevance in chemistry and its
applications will undoubtedly expand, making it a topic of ongoing interest and research.



Q: What is vapour pressure?
A: Vapour pressure is the pressure exerted by a vapor in equilibrium with its liquid or solid
phase at a given temperature within a closed system. It represents the tendency of a
substance to evaporate and is a crucial property in chemistry.

Q: How does temperature affect vapour pressure?
A: As temperature increases, the kinetic energy of the molecules in a liquid also increases,
leading to a higher rate of evaporation and an increase in vapour pressure. This relationship
is described by the Clausius-Clapeyron equation.

Q: What is the significance of saturation vapour
pressure?
A: Saturation vapour pressure is the maximum pressure exerted by a vapor at a specific
temperature when the liquid and vapor are in equilibrium. It is crucial in determining boiling
points and understanding phase changes.

Q: How is vapour pressure measured?
A: Vapour pressure can be measured using several methods, including barometric methods,
manometric methods, and dynamic methods. Each method has its advantages depending
on the substance and conditions being analyzed.

Q: What factors influence vapour pressure?
A: The main factors influencing vapour pressure include temperature, intermolecular forces,
and the chemical nature of the substance. Stronger intermolecular forces generally lead to
lower vapour pressures, while higher temperatures increase vapour pressures.

Q: Why is vapour pressure important in distillation?
A: Vapour pressure is critical in distillation as it allows for the separation of components in a
mixture based on their boiling points, which are directly related to their vapour pressures.
This process is widely used in the chemical and petroleum industries.

Q: How does vapour pressure relate to boiling point?
A: The boiling point of a liquid is the temperature at which its vapour pressure equals the
external atmospheric pressure. This relationship explains why boiling points can change
with altitude and pressure conditions.



Q: What role does vapour pressure play in
environmental science?
A: In environmental science, vapour pressure helps in understanding the evaporation rates
of pollutants and chemicals from water bodies, which is essential for assessing
environmental impact and pollutant dispersion.

Q: Can vapour pressure affect food preservation?
A: Yes, vapour pressure influences food preservation by affecting moisture loss and shelf
life. Understanding the vapour pressures of different components can help in optimizing
storage conditions and preservation methods.

Q: What is the difference between vapour pressure and
partial pressure?
A: Vapour pressure refers specifically to the pressure exerted by a vapor in equilibrium with
its liquid or solid phase, while partial pressure is the pressure exerted by a single
component of a mixture of gases in a system. Both concepts are important in
thermodynamics and gas behavior analysis.
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