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5.3 Tank-Agitated Batch Crystallizers

Tank-agitated batch crystallizers are vessels designed for the batch-wise
crystallization of materials. These crystallizers are equipped with agitators or
stirrers to maintain a homogeneous mixture during the crystallization process. The
agitators help in preventing the formation of large crystals and ensure consistent
conditions throughout the batch. Tank-agitated batch crystallizers are versatile and
find applications in various industries, including pharmaceuticals, chemicals, and
food processing, where batch-wise production and control over crystal

characteristics are essential.
Swenson-Walker Crystallizers:

Swenson-Walker crystallizers are continuous crystallization systems known for
their efficiency in producing large quantities of high-purity crystals. These
crystallizers employ a rotating drum or belt that continuously moves through the
crystallization process. The rotating surface provides an ideal environment for
crystal growth and facilitates the separation of crystals from the mother liquor.
Swenson-Walker crystallizers are commonly used in the production of fertilizers,

salts, and other crystalline products on an industrial scale.
Vacuum Crystallizers:

Vacuum crystallizers operate under reduced pressure conditions, which lowers the
boiling point of the solvent and facilitates crystallization at lower temperatures.
These crystallizers are particularly useful when dealing with heat-sensitive
materials or when it is necessary to reduce energy consumption. The vacuum helps
in removing volatile components, promoting supersaturation, and enhancing the

overall efficiency of the crystallization process. Vacuum crystallizers are widely
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employed in industries such as pharmaceuticals, specialty chemicals, and food

processing.
Distillation:

Distillation is a separation technique used to separate components of a liquid
mixture based on differences in their boiling points. It is a widely applied method
for purification, concentration, and the production of high-purity substances.
Distillation involves heating a liquid mixture to its boiling point, collecting and
condensing the vapor, and then collecting the purified liquid. Various types of
distillation processes exist, including simple distillation, fractional distillation, and
steam distillation, each tailored to specific applications. Distillation is essential in
industries such as petrochemicals, pharmaceuticals, and beverages, where the
separation and purification of liquids are critical for product quality and

compliance with standards.
Tank-Agitated Batch Crystallizers:

Tank-agitated batch crystallizers are vessels designed for the batch-wise
crystallization of materials. These crystallizers are equipped with agitators or
stirrers to maintain a homogeneous mixture during the crystallization process. The
agitators help in preventing the formation of large crystals and ensure consistent
conditions throughout the batch. Tank-agitated batch crystallizers are versatile and
find applications in various industries, including pharmaceuticals, chemicals, and
food processing, where batch-wise production and control over crystal

characteristics are essential.
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Swenson-Walker Crystallizers:

Swenson-Walker crystallizers are continuous crystallization systems known for
their efficiency in producing large quantities of high-purity crystals. These
crystallizers employ a rotating drum or belt that continuously moves through the
crystallization process. The rotating surface provides an ideal environment for
crystal growth and facilitates the separation of crystals from the mother liquor.
Swenson-Walker crystallizers are commonly used in the production of fertilizers,

salts, and other crystalline products on an industrial scale.
Vacuum Crystallizers:

Vacuum crystallizers operate under reduced pressure conditions, which lowers the
boiling point of the solvent and facilitates crystallization at lower temperatures.
These crystallizers are particularly useful when dealing with heat-sensitive
materials or when it is necessary to reduce energy consumption. The vacuum helps
in removing volatile components, promoting supersaturation, and enhancing the
overall efficiency of the crystallization process. Vacuum crystallizers are widely
employed in industries such as pharmaceuticals, specialty chemicals, and food

processing.
Distillation:

Distillation is a separation technique used to separate components of a liquid
mixture based on differences in their boiling points. It is a widely applied method
for purification, concentration, and the production of high-purity substances.
Distillation involves heating a liquid mixture to its boiling point, collecting and
condensing the vapor, and then collecting the purified liquid. Various types of

distillation processes exist, including simple distillation, fractional distillation, and
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steam distillation, each tailored to specific applications. Distillation is essential in
industries such as petrochemicals, pharmaceuticals, and beverages, where the
separation and purification of liquids are critical for product quality and
compliance with standards.Mixed-Suspension, Mixed-Product-Removal (MSMPR)

Crystallization:

MSMPR crystallization is a continuous crystallization technique that involves the
removal of both crystals and mother liquor from the crystallization vessel. This
method allows for precise control over the residence time of crystals in the system,
influencing the crystal size distribution and purity. MSMPR crystallization finds
applications in various industries, including pharmaceuticals and specialty

chemicals.
Polymorphism in Crystallization:

Polymorphism refers to the ability of a substance to exist in multiple crystal forms
while maintaining the same chemical composition. Understanding and controlling
polymorphism in crystallization processes are crucial, as different crystal forms
may exhibit distinct physical, chemical, and biological properties. This topic is
particularly relevant in pharmaceuticals, where the polymorphic form of a drug can

impact its bioavailability and stability.
Reactive Distillation:

Reactive distillation integrates chemical reactions with the distillation process,
combining reaction and separation in a single unit operation. This approach can
lead to increased efficiency, higher product yields, and simplified process designs.

Reactive distillation is employed in the production of various chemicals, including
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esters, ethers, and biodiesel, where simultaneous reaction and separation enhance

overall process performance.
Membrane Distillation for Separation:

Membrane distillation is an emerging separation technique that utilizes
hydrophobic membranes to separate components based on vapor pressure
differences. This method is particularly useful for separating volatile components
from liguid mixtures and is being explored for applications in desalination,

wastewater treatment, and the concentration of heat-sensitive compounds.
Crystallization in Supercritical Fluids:

Crystallization in supercritical fluids involves utilizing supercritical carbon dioxide
or other supercritical fluids as solvents to induce crystallization. This technique
offers advantages such as lower environmental impact, faster mass transfer rates,
and the ability to control crystal size and morphology. It is applied in the

pharmaceutical and food industries for the production of high-purity products.

UNIT OPERATIONS IN AGRICULTURAL PROCESSING



ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

UNIT OPERATIONS IN AGRICULTURAL PROCESSING



