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DEFINITION

e Crystallization is the formation of
solid particles within a homogeneous
phase.

Various forms of Crystals
e Cubic

e Tetragonal

e Orthorhombic

e Hexagonal

e Monoclinic

e Triclinic




Theory of Crystallization
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Nucleation

e Nucleation is process of giving birth to a very small solid body
in @ super saturated homogenous medium.

Rate of Nucleation

e Is the formation of number of new solid particles per unit time
per unit volume of mother liquor.

Types of Nucleation

e Homogenous

e Heterogenous

e Spurious
a) Needle Breeding
b) Vieled Growth

Stages of Crystal Growth
e Cluster € Embryo € Nucleus —> Crystal

Rate of Crystal Growth

Factors :
a) Rate of Diffusion
b) Effect of Viscosity




Solubility Curves
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Classification of Crystallizers
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Swenson Walker Crystallizer

Advantages
e It can be operated continuously

e It produces uniform size and shaped
crystals.

e Spiral agitator helps in proper crystal
growth and prevents the crystals to
accumulate on the surface of the
crystallizer.

Disadvantages

e The apparatus is costly and its
maintenance is difficult.
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Advantages

e It is very simple without any moving
parts.

e Corrosive materials can be used as inner
surface can be made acid resistant.

e It can be constructed as large as desired.

e It can be operated continuously or batch
wise.

Disadvantages
e Requires many number of pumps.
e Complex piece of equipment.
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Uses

o [t is used for crystallization of
Sodium Chloride & Magnesium
Sulphate.

Advantages

o [t is preferred when large quantity of
crystals of controlled sizes are
required.

o It is Available in very large sizes with
a body upto 4.5 mts diameter and
6.0 mts height.



Caking of Crystals

e Caking can be defined as the process of
formation of clumps or cakes when crystals are
improperly stored.

e Crystal Humidity is the humidit?/ above which
crystals absorb moisture and below which they
donot absorb moisture.

Factors effecting Caking
Size of the crystals
Shape of the crystals
Humidity

Time of exposure
Impurities in crystals
Melting point
Temperature Fluctuations



Prevention of Caking

Crystals must be more spherical in shape
with least points of contact.

Crystals must be larger in size with more
void spaces & must have narrow size
distribution.

Crystals must have highest possible
critical humidity.

Crystals must be coated with powdery
inert material to prevent absorption of
moisture. Ex: Table salt is coated with
Magnesia or TCP.

Flake Calcium Chloride is coated with
anhydrous Calcium Chloride.

Thank you



