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5.1 CRYSTALLISATION AND DISTILLATION

Crystallization and distillation are both separation techniques commonly used in
chemistry to isolate and purify substances based on their physical properties. They
are particularly useful in the separation and purification of solids and liquids,

respectively.
Crystallization:

Purpose: Crystallization is employed to separate a dissolved solid from a liquid to

obtain a purified solid in crystal form.

Process: It involves dissolving a solute in a solvent to create a solution. The
solution is then allowed to cool or evaporate under controlled conditions, causing

the solute to come out of the solution and form crystals.

Principle: The principle behind crystallization is that the solubility of a solute in a
solvent changes with temperature. By controlling the temperature and rate of
cooling or evaporation, specific crystals can be formed and separated from the

solution.

Applications: Crystallization is widely used in the pharmaceutical, chemical, and

food industries for the purification of substances.
Distillation:

Purpose: Distillation is used to separate components of a liquid mixture based on

differences in their boiling points.

Process: The liquid mixture is heated to its boiling point, and the vapor is then

condensed back into a liquid and collected. Since different components have
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different boiling points, they will vaporize and condense at different temperatures,

allowing for separation.

Principle: The principle behind distillation is that the component with the lower
boiling point will vaporize first, while the one with the higher boiling point will

remain in liquid form for a longer time.

Applications: Distillation is widely used in the production of alcoholic beverages,

petroleum refining, essential oil extraction, and the purification of water.

In summary, crystallization is primarily used for separating solids from liquids
through the formation of crystals, while distillation is employed for the separation
of different components in a liquid mixture based on their boiling points. Both
techniques are crucial in various industries for obtaining pure substances from

complex mixtures.
Crystallization:
Recrystallization:

Purpose: Similar to crystallization, recrystallization is a technique used to purify a
solid by dissolving it in a solvent, allowing impurities to be removed, and then

allowing the pure compound to crystallize.

Process: The compound is dissolved in a hot solvent, and the solution is then
cooled to encourage crystal formation. Impurities remain in the solution, leading to

a purified solid.
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Solubility and Temperature:

Understanding the relationship between solubility and temperature is crucial for
effective crystallization. Some compounds become less soluble as the solution

cools, promoting the formation of crystals.
Seed Crystals:

The addition of small crystals of the desired compound (seed crystals) can
facilitate and control the crystallization process. These seed crystals provide a

template for the growth of larger crystals.
Related Topics for Distillation:
Fractional Distillation:

Purpose: Fractional distillation is used when the components of a liquid mixture
have closer boiling points. It employs a column with multiple condensation

surfaces to achieve more precise separation.
Azeotropes:

Some mixtures form azeotropes, which are constant boiling mixtures. These can be
challenging to separate by simple distillation. Techniques such as azeotropic

distillation may be employed to break these azeotropic mixtures.
Steam Distillation:

Purpose: Steam distillation is used for the distillation of temperature-sensitive
compounds. It involves passing steam through the mixture, reducing the boiling

points of the components and preventing their degradation.
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Other Separation Techniques:
Chromatography:

Purpose: Chromatography is a versatile technique for separating and analyzing
complex mixtures. It involves the movement of a mobile phase through a
stationary phase, with different components interacting differently and thus

separating.
Filtration:

Filtration is the process of separating solids from liquids or gases using a porous
medium. Techniques like gravity filtration, vacuum filtration, and membrane

filtration are commonly employed.
Centrifugation:

Centrifugation involves the use of centrifugal force to separate components in a
mixture based on their density. It is commonly used in biological and chemical

laboratories.
Extraction:

Extraction involves the separation of a substance from a mixture by selectively
dissolving it in a suitable solvent. Liquid-liquid extraction and solid-liquid

extraction are common variations.
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Advanced Crystallization Techniques:
Zone Refining:

Purpose: Zone refining is an advanced crystallization technique used for the

purification of semiconductors and other high-purity materials.

Process: A molten zone is passed through a rod of the material, and impurities are
selectively drawn into the molten region. The purified material then solidifies,
resulting in a highly purified crystal.

SonoCrystallization:

Purpose: SonoCrystallization involves the use of ultrasonic waves to induce and

control the crystallization process.

Process: Ultrasonic waves create cavitation in the liquid, providing nucleation
sites for crystal formation. This technique is applied in research for the controlled

crystallization of various substances.
Emerging Distillation Technologies:
Supercritical Fluid Distillation:

Purpose: Supercritical fluid distillation utilizes supercritical fluids (above their
critical temperature and pressure) to achieve separation, combining properties of

both liquids and gases.

Advantages: This technique is useful for extracting heat-sensitive compounds and

Is employed in the pharmaceutical and food industries.
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