
london dispersion forces definition chemistry
london dispersion forces definition chemistry is a fundamental concept in the field of chemistry,
particularly in the study of intermolecular forces. These forces, also known as van der Waals forces,
arise from the temporary fluctuations in electron density within molecules. The interaction among
atoms and molecules largely influences physical properties such as boiling points, melting points,
and solubility. This article will delve into the definition and characteristics of London dispersion
forces, their significance in chemistry, and how they compare to other intermolecular forces.
Additionally, we will explore various examples of London dispersion forces in action, their
implications in real-world applications, and the factors influencing their strength.

The following sections will provide a comprehensive overview of this important topic.

Understanding London Dispersion Forces

The Role of London Dispersion Forces in Chemistry

Factors Influencing London Dispersion Forces

Comparison with Other Intermolecular Forces

Examples of London Dispersion Forces

Applications of London Dispersion Forces

Understanding London Dispersion Forces

London dispersion forces are weak intermolecular forces that occur between all atoms and
molecules, regardless of their polarity. These forces arise due to the temporary dipoles that occur
when the electron distribution around a molecule or atom becomes uneven. Such fluctuations can
lead to a momentary positive charge in one region and a negative charge in another, inducing a
similar dipole in neighboring particles. This phenomenon results in an attractive force between the
molecules.

Named after the German physicist Fritz London, who first described them in the 1930s, these forces
are one of the weakest types of intermolecular attractions. However, they play a crucial role in the
behavior of nonpolar substances, where other types of intermolecular forces, such as hydrogen
bonding or dipole-dipole interactions, are not present.

Characteristics of London Dispersion Forces

Several key characteristics define London dispersion forces, including:



Universality: London dispersion forces are present in all atoms and molecules, whether polar
or nonpolar.

Strength: These forces are relatively weak compared to other intermolecular forces, typically
ranging from 0.1 to 10 kJ/mol.

Dependence on Size: The strength of London dispersion forces increases with the size of the
atom or molecule, specifically due to the larger electron clouds that can distort more easily.

Temperature Sensitivity: These forces are affected by temperature changes, with increased
temperatures typically leading to decreased interactions as kinetic energy overcomes
attractive forces.

The Role of London Dispersion Forces in Chemistry

London dispersion forces play a vital role in determining the physical properties of substances.
While they are the weakest of the intermolecular forces, their effects can be significant, especially in
nonpolar substances. These forces contribute to various important phenomena in chemistry,
including the condensation of gases and the melting of solids.

In nonpolar molecules, such as noble gases and hydrocarbons, London dispersion forces are the only
type of interaction present. This makes them essential for understanding the behavior of these
substances, especially in terms of their boiling and melting points. For example, as the size of a
hydrocarbon chain increases, the boiling point elevates due to enhanced London dispersion forces.

Significance in Biological Systems

London dispersion forces also play a crucial role in biological systems. They contribute to the
stability and structure of large biomolecules, such as proteins and nucleic acids. The interactions
between nonpolar side chains in proteins rely heavily on London dispersion forces, influencing
folding and overall functionality.

Factors Influencing London Dispersion Forces

Several factors affect the strength of London dispersion forces, including molecular size, shape, and
polarizability. Understanding these factors is essential for predicting the behavior of substances in
various chemical contexts.



Molecular Size

As a general rule, larger molecules exhibit stronger London dispersion forces. This is because larger
molecules have more electrons, which can create larger temporary dipoles when their electron
distribution fluctuates. The increased number of electrons enhances the potential for interaction
with neighboring molecules.

Molecular Shape

The shape of a molecule also influences London dispersion forces. Linear molecules tend to have
stronger dispersion forces than spherical or branched molecules with the same molecular weight.
This is due to the greater surface area available for interaction in linear molecules, allowing for
more effective overlap of electron clouds.

Polarizability

Polarizability refers to the ease with which the electron cloud of an atom or molecule can be
distorted. Atoms with a larger number of electrons and those positioned further down the periodic
table are generally more polarizable. Increased polarizability leads to stronger London dispersion
forces due to the more significant temporary dipoles that can be formed.

Comparison with Other Intermolecular Forces

To fully appreciate London dispersion forces, it is important to compare them with other types of
intermolecular forces such as dipole-dipole interactions and hydrogen bonding. Each type of force
has unique characteristics and strengths that influence molecular behavior.

Dipole-Dipole Interactions

Dipole-dipole interactions occur between polar molecules, where positive and negative ends attract
each other. While generally stronger than London dispersion forces, they only occur in molecules
with permanent dipoles. In contrast, London dispersion forces can occur in all substances.

Hydrogen Bonding

Hydrogen bonding is a specific type of strong dipole-dipole interaction that occurs when hydrogen is
bonded to highly electronegative atoms like nitrogen, oxygen, or fluorine. Hydrogen bonds are
significantly stronger than London dispersion forces and are crucial in the structure of water and



biological macromolecules.

Examples of London Dispersion Forces

London dispersion forces can be observed in various everyday substances and phenomena. Here are
some notable examples:

Nonpolar Gases: Noble gases such as helium and argon exhibit London dispersion forces that
allow them to condense into liquids at low temperatures.

Hydrocarbons: Alkanes, such as propane and butane, rely on London dispersion forces for
their boiling and melting points, which increase with molecular size.

Biological Molecules: The stability of protein structures is partly due to London dispersion
forces among nonpolar amino acid residues.

Applications of London Dispersion Forces

London dispersion forces have practical implications in various fields, including materials science,
biology, and chemical engineering. Understanding these forces enhances our ability to manipulate
materials and predict their behaviors.

Materials Science

In materials science, the understanding of London dispersion forces is essential for designing new
materials with desired properties. For example, the creation of nonpolar solvents relies on the
principles of London dispersion forces to solubilize nonpolar compounds effectively.

Biochemistry

In biochemistry, London dispersion forces contribute to the folding and stability of proteins and
nucleic acids. By understanding these interactions, researchers can better predict how proteins will
behave in different environments, aiding in drug design and protein engineering.



Conclusion

London dispersion forces, although the weakest of intermolecular forces, are crucial in
understanding molecular interactions and behaviors in both organic and inorganic chemistry. They
influence the physical properties of substances and play a significant role in various applications
across different scientific fields. By comprehensively exploring the definition, characteristics, and
implications of London dispersion forces, we can appreciate their importance in the molecular world.

Q: What are London dispersion forces?
A: London dispersion forces are weak intermolecular forces that arise from temporary fluctuations in
electron density within atoms and molecules, leading to momentary dipoles that induce attractions
between neighboring particles.

Q: How do London dispersion forces compare to hydrogen
bonds?
A: Hydrogen bonds are a type of strong dipole-dipole interaction that occurs between polar
molecules, particularly those containing hydrogen bonded to electronegative atoms. They are
generally much stronger than London dispersion forces, which are present in all substances.

Q: What factors influence the strength of London dispersion
forces?
A: The strength of London dispersion forces is influenced by molecular size, shape, and
polarizability. Larger and more polarizable molecules exhibit stronger London dispersion forces.

Q: In which substances are London dispersion forces
significant?
A: London dispersion forces are particularly significant in nonpolar substances such as noble gases
and hydrocarbons, where they are the primary type of intermolecular force present.

Q: Can London dispersion forces affect the boiling points of
substances?
A: Yes, London dispersion forces can significantly affect the boiling points of substances. As the size
of molecules increases, the strength of these forces increases, leading to higher boiling points.

Q: Why are London dispersion forces important in biological



systems?
A: London dispersion forces contribute to the stability and structure of large biomolecules, such as
proteins and nucleic acids, influencing their folding and overall functionality.

Q: Are London dispersion forces present in polar molecules?
A: Yes, London dispersion forces are present in all molecules, including polar ones. However, in
polar molecules, other intermolecular forces like dipole-dipole interactions are also at play.

Q: What role do London dispersion forces play in materials
science?
A: In materials science, understanding London dispersion forces is essential for designing materials
with specific properties, particularly in the creation of nonpolar solvents.

Q: How do London dispersion forces affect gas condensation?
A: London dispersion forces allow nonpolar gases, such as noble gases, to condense into liquids at
low temperatures due to the attractive forces that arise from temporary dipoles.

Q: Are London dispersion forces stronger in larger molecules?
A: Yes, larger molecules tend to have stronger London dispersion forces due to their larger electron
clouds, which can create more significant temporary dipoles.
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