
like dissolves like definition chemistry
like dissolves like definition chemistry is a fundamental principle in chemistry that explains the
behaviors of solvents and solutes based on their molecular characteristics. This concept indicates
that polar substances tend to dissolve in polar solvents, while nonpolar substances dissolve in
nonpolar solvents. Understanding this principle is crucial for various applications in chemistry,
including solution chemistry, extraction processes, and the formulation of products in
pharmaceuticals and cosmetics. In this article, we will delve into the detailed definition of "like
dissolves like," explore its implications in chemistry, and provide practical examples to illustrate the
concept. Additionally, we will discuss the significance of this principle in both scientific and
industrial contexts, ensuring a comprehensive understanding of the topic.
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Understanding the Concept of "Like Dissolves Like"

The phrase "like dissolves like" serves as a guiding principle in chemistry, particularly in
understanding solubility. This concept posits that substances with similar polarities are more likely
to dissolve in each other. This means that polar solvents, such as water, will dissolve ionic and polar
compounds effectively, while nonpolar solvents, like hexane, will dissolve nonpolar substances. The
rationale behind this principle lies in the interactions between molecules, which can be categorized
into cohesive and adhesive forces.

Cohesive forces are the intermolecular forces that hold similar molecules together, while adhesive
forces occur between different types of molecules. When a solute is added to a solvent, if the
adhesive forces between the solute and solvent are stronger than the cohesive forces among the
solute particles, the solute will dissolve. This interaction emphasizes the basic premise of "like
dissolves like," as the compatibility of molecular properties dictates solubility.

Polar and Nonpolar Molecules

To grasp the "like dissolves like" principle, it is essential to understand the distinction between polar
and nonpolar molecules. Polar molecules contain regions of partial positive and negative charges



due to differences in electronegativity between atoms, leading to an uneven distribution of electron
density.

Characteristics of Polar Molecules

Polar molecules exhibit the following characteristics:

Unequal sharing of electrons between atoms.

Presence of functional groups such as -OH (hydroxyl), -NH2 (amino), or -COOH (carboxyl) that
enhance polarity.

Higher boiling and melting points due to strong hydrogen bonding.

Characteristics of Nonpolar Molecules

In contrast, nonpolar molecules possess the following traits:

Equal sharing of electrons, resulting in a balanced charge distribution.

Usually composed of identical atoms or symmetrical arrangements.

Lower boiling and melting points, as they lack strong intermolecular forces.

Applications of "Like Dissolves Like"

The significance of the "like dissolves like" principle extends beyond theoretical chemistry into
various practical applications. This concept is pivotal in fields such as pharmaceuticals,
environmental science, and industrial processes.

Pharmaceutical Formulations

In the pharmaceutical industry, understanding solubility is crucial for drug formulation. Many drugs
must be dissolved in solvents to be delivered effectively. For instance, polar drugs are typically
formulated with polar solvents to ensure optimal solubility and bioavailability. Conversely, nonpolar
drugs require nonpolar solvents to achieve similar outcomes. This principle guides the selection of



excipients in drug formulations, impacting the efficacy of medications.

Environmental Science

In environmental science, the "like dissolves like" principle is crucial for understanding pollutant
behavior. For instance, oil spills demonstrate this principle vividly; nonpolar oil does not mix with
polar water, resulting in distinct environmental challenges. This understanding aids in developing
effective cleanup strategies that target specific types of pollutants based on their polarities.

Examples in Everyday Life

The "like dissolves like" principle is observable in many everyday situations. By recognizing these
examples, one can appreciate the relevance of this concept in daily life.

Common Examples

Salt in Water: Table salt (NaCl) is ionic and polar, thus it easily dissolves in polar water.

Oil and Water: Common cooking oils are nonpolar and do not mix with polar water,
illustrating the principle.

Soap and Grease: Soaps contain both polar and nonpolar regions, allowing them to dissolve
grease (nonpolar) in water (polar).

Alcohol in Water: Ethanol is polar and dissolves well in water, demonstrating the
compatibility of similar polar substances.

Conclusion

The "like dissolves like" definition in chemistry encapsulates the essential relationship between the
polarity of molecules and their ability to dissolve in one another. Understanding this principle is
crucial for various applications, ranging from drug formulation to environmental management. By
recognizing the characteristics of polar and nonpolar molecules, one can predict solubility outcomes
in different contexts. This knowledge not only enhances our understanding of chemical interactions
but also aids in practical decision-making across multiple scientific and industrial domains.



Q: What does "like dissolves like" mean in chemistry?
A: "Like dissolves like" is a principle stating that polar substances tend to dissolve in polar solvents,
while nonpolar substances dissolve in nonpolar solvents, based on molecular compatibility.

Q: Why do polar and nonpolar solvents not mix?
A: Polar and nonpolar solvents do not mix because their intermolecular forces are incompatible;
polar solvents attract polar solutes through hydrogen bonding, whereas nonpolar solvents interact
through weaker van der Waals forces.

Q: Can you give an example of a polar solvent and a polar
solute?
A: An example of a polar solvent is water, and a common polar solute is sodium chloride (table salt),
which dissolves readily in water.

Q: What role does temperature play in solubility?
A: Temperature can significantly affect solubility; generally, increasing temperature increases the
solubility of solid solutes in liquids, but it can decrease the solubility of gases.

Q: How does the "like dissolves like" principle relate to soap?
A: Soap molecules have both polar and nonpolar parts, allowing them to interact with nonpolar
grease while remaining soluble in polar water, which enables the cleaning process.

Q: Are there exceptions to the "like dissolves like" rule?
A: Yes, there are exceptions; some compounds may exhibit unexpected solubility due to specific
molecular interactions, such as hydrogen bonding or ion-dipole interactions.

Q: How does this principle apply in chemical reactions?
A: In chemical reactions, the solubility of reactants can affect the rate and extent of the reaction,
influencing the formation of products based on the "like dissolves like" principle.

Q: How can I determine if a substance is polar or nonpolar?
A: To determine if a substance is polar or nonpolar, one can analyze its molecular structure,
electronegativity differences between atoms, and the symmetry of the molecule.



Q: Why is the "like dissolves like" principle important in
environmental science?
A: This principle is crucial in environmental science as it helps predict the behavior of pollutants in
different environments, guiding cleanup efforts based on the polarity of the substances involved.

Q: What is the significance of this principle in food chemistry?
A: In food chemistry, the "like dissolves like" principle is significant for emulsifying agents that help
mix polar and nonpolar ingredients, improving texture and stability in food products.
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