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Achieving Effective Size Reduction
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Size Reduction Method Selection
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Desired Particle Size

The ultimate goal of size reduction

Material Properties

Characteristics affecting reduction process

Hardness

Resistance to deformation

Abrasiveness

Tendency to cause wear

Water presence affecting process
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Which size reduction method should be used for a specific material?

Crushing

Ideal for coarse
reduction of hard,
abrazive mMmaterials

weith high
thircsug b past.
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Grinding

Suitable for frmer
particle prodwuction
using vanous .
mechanisms. Cutting
Best for fibrous or
ductile malterials
u=ing sharp blades.

&
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Ultrafine
Grinding
Produces extremely
fime particles using
specialized
methods.

&



Equipment
Parameters
Determines
reduction

capabilities and
output

Environmental
Conditions

Can affect material

and equipment
performance
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Inefficient Size Reduction Process
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Feed
Size/Shape
Impacts initial

processing
requirements

Affects ease and
é speed of reduction
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Diverse Applications of Size Reduction

Pharmaceuticals

Enhances drug formulation
and bicevailability

| T e

Liberates valuable minerals
from ores

Recycling
Facilitates waste handling
and processing
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Food Processing

Improves texture, flavor, and
digestibility

Produces fine powders for
catalysts and pigments

Cosmetics

Creates fine powders for
makeup and lotions
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High Energy Consumption in Size Reduction
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Kick's Laws

Energy is
proporticnal to
reduction ratio

09-01-2026

Bond"s Law

Ernergy is
proporticnal to
crack length
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Particle Size

Finer particles
neaed mMmore energy

Rittinger=s Law

Energy is
proportional to
surface area




Principles Methods

Factors Applications
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Factors Influencing Convective Heat Transfer
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Heat Transfer
Fluid Rate

Temperature

The amount of heat

The temperature of transferred per unit
the surrounding fluid time

Convective

Heat Transfer
Surface

Temperature

The temperature of
the surface

A measure of how
effectively heat is
transferred between
a surface and a fluid

Surface Area

The total area of the
surface involved in
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ASSESMENTS
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List factors affecting size reduction

09-01-2026 NDDS|MUCOADHESIVE DRUG DELIVERY SYSTEM | LAVANYAA E | AP |SNSCPHS.




rurionts
WWW.SNSEroups.com

hardness
toughness
stickiness

moisture content
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2 .Name different types of grinding equipment.
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Hammer Mills, B) Ball Mills,

D) micronization

C) Jet Mills
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Name equipment used for ultrafine grinding.
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Feed Funnel
Micronized Product Outlet

Compressed
Feed Air or
Gas Inlet

Vortex Finder

Grinding
Chamber

/

» /
e
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Compressed
Grind Air or
Gas

—CM = o)

Replaceable

: I Grind Air or
Liners ]

Gas Manifold
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