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Abstract 

          Size reduction is one of the most widely used unit operations in the chemical and allied 

industries. Comminution is the process of exposing materials to stress through collisions and 

reducing the size of larger solid units into smaller unit masses. Stress and other impacts are 

transmitted to the larger unit via the mechanochemical process. Mills and crushers are two of 

the most commonly used production technologies. The concept of mechanochemical reactions 

is not new; scientists have been using it for a long time. Even though many various size reduction 

techniques are available, the knowledge of the qualities of the material to be prepared is the 

most important factor. As a smart material, size reduction provides benefits like enhanced 

surface area and the creation of unique slow/control nutrients (drugs, fertilizers, etc.). 
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Introduction   

        Size reduction is the process of breaking down a substance's particles into smaller, more 

discrete bits, coarse particles, or powder. Comminution and grinding are other names for the 

process of reducing particle size. Milling is the process of mechanically reducing the size of solid 

particles 

Different methods are used in the chemical industries to minimise the size of solids 

Crud ores are broken down into manageable pieces. 

Powdered synthetic compounds are produced. 

Occasionally, commercial products must adhere to strict specifications regarding 

the item's dimensions and, occasionally, shape. 

In several industrial processes, particles are ground to boost the reactivity of solids 

It makes mechanical methods for separating undesirable big contaminants easier  
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Objective of size reduction 

1. A smaller size results in a larger surface area. 

2. Size reduction creates particles with a specific size distribution. It is simpler to combine 

powders with a limited size range. 

3. Finer particle size is necessary for pharmaceutical suspensions. The pace of sedimentation is 

slowed. 

4. Insufflations (powders inhaled directly into the lungs), pharmaceutical capsules. Particles used 

in suppositories and ointments must be less than 60 m. 

Mechanism of size reduction and material 

1. Cutting -floppy and greasy materials 

2. compression- Soft substances 

3. Impact -The hammer mill reduces the size of almost all medications. For materials that are 

friable and relatively hard, fluid energy mills are employed. 

4. Attrition - Brittle medications 

The reduction process in the comminution of food products entails deforming the food 

component until it breaks or tears, and such breaking may be accomplished by using a variety 

of forces. Compression (crushing), impact, attrition or rubbing, cutting, and shearing are the 
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basic types of forces utilised in food processing. There are typically several different types of 

forces acting during a comminution procedure. For instance, the manufacturing of cocoa, 

flour, mustard, and powdered sugar all involves crushing, grinding,and milling  

Types of size reduction and its example of equipment 

 

 

       Crushing: 

        When a material is subjected to an external force that is greater than its strength, the 

material fails because it ruptures in numerous directions. The shape and size of the particles 

created by crushing are erratic. The properties of new surfaces and particles are influenced by 

the type of material and manner of force application. For instances: Crushing produces food 

grain flour, grits, meal, and ground feed for cattle. Crushing is also used to get juice from 

sugarcane and oil from oilseeds. 

        

 Impact:  

              A material fails when it experiences a quick blow of force that is greater than its 

strength. For instance, using a hammer to crack a nut. 

 Cutting:  

              Reducing the material's size is done by piercing it with a thin, sharp knife. The 

substance is just slightly deformed and ruptured  throughout this process, and the newly 

generated surface is largely unharmed. For instance, using a sharp knife to cut fruits and 

vegetables into    smaller pieces. 

Attrition: 

                      Wearing down or rubbing away through friction. Between two toothed metal discs 

revolving in opposite directions, the material is ground to a powder.Shearing is a size-reduction 

technique that combines crushing and cutting. The knife and the bar make up the shearing 

apparatus. The size reduction process is close to that of cutting if the knife or shearing edge is 

thin enough and sharp, however a thick and dull shearing edge functions like a crusher. The knife 

in a competent shearing device is typically thick enough to absorb the stress caused by the 

material impacting. The clearance between the bar and the knife in a perfect shearing unit 

should be as tiny as is practical, and the knife should be as thin and sharp as possible. 
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Factor affecting size reduction 

   Hardness: The material's hardness has an impact on the size reduction procedure.Soft          

materials are simpler to crush into smaller pieces than hard one 

  Toughness: Crude medications with a fibrous composition or a greater moisture content       

tend to have a tougher nature. In size           reduction, a soft but tough materials may pose more 

of a challenge than a hard but brittle substance. 

 Stickiness: Stickiness makes it very difficult to reduce size.This is because material sticks to 

the mill's sieve surface or grinding surfaces. If the procedure utilised for size reduction involves 

heat, it is challenging to power a medicine that has a gummy or resinous character. Complete 

material dryness could be able to aid with this challenge. 

 Material structure: Materials with unusual structures might be problematic when they 

are shrunk. For instance, vegetable medicines with cellular structures typically form lengthy 

fibrous particles when shrunk.Similar to this, a mineral material with weak lines forms flake-like 

particles when its size is reduced 

 Moisture content: The amount of moisture in a material impacts a variety of its 

characteristics, including hardness, toughness, and stickiness, all of which have an impact on 

particle size reduction. Either dry or wet material should be used. It shouldn't be wet at all. When 

wet grinding, a material with a moisture content of 50% and 5% does not cause any issues. 

 Softening temperature: When heat is produced during the size reduction operations, 

waxy substances like stearic acid or medications containing oils or fats soften.The mill can be 

cooled to prevent this. 

 Physiological impact: Some medications have a high potency. Dust created during 

particle size reduction in a mill may have an impact on the operator. The enclosed mills may be 

utilised in these circumstances to prevent dust. 

Bulk density: The output of material size reduction in a machine depends on the substance's 

bulk density. 

 

Advantages  of size reduction 

                   Bulk density: A byproduct of size reduction Positive effects of size reduction 

 ingredients: Only small, uniform-sized ingredients can be mixed successfully. Due to the small 

particle size, there are a lot of particles in each dose. The more particles there are, the more 

effective the mixing. For formulations that contain low dosage medications, this requirement is 

especially more crucial. 

Uniform flow: The flow of powder into dies during the compression of tablets is successful if the 

size of the particle is small. 

Effective drug extraction: When the particle size is smaller, the solvent can penetrate organic 

tissue or cells more quickly. 

Improved physical stability: When particles are tiny and uniform in size, the rate of 

sedimentation in suspensions and emulsions is reduced. 

http://www.ijnrd.org/


© 2022 IJNRD | Volume 7, Issue 11 November 2022 | ISSN: 2456-4184 | IJNRD.ORG 

IJNRD2211202 International Journal of Novel Research and Development (www.ijnrd.org)  

 

c9 
 

Increased rate of dissolution: A substance dissolves more quickly when its surface area is bigger. 

Therefore, decreasing the size makes it easier to increase the surface areaimproved absorption 

rate: Because dissolving is improved, the smaller the particle, the faster the absorption. 

Disadvantages of size reduction 

                      Drug degradation: Drug decomposition may take place as a result of milling's 

excessive heat output. Increased surface area is another factor that aids in the breakdown of 

drugs. 

Poor mixing; Very tiny particles are frequently subjected to strong cohesive forces, which causes 

particle agglomeration. However, this aggregation prevents the effective blending of various 

components. 

 

conclusion 

Here, different sizes of size reduction equipment are investigated. Size reduction is crucial for 

many industries, including the chemical, pharmaceutical, food, etc. abundance of diverse size-

reduction methods 

2020,13(1) International Journal of ChemTech Research, 48–54 Kumar, A., et al. 

There are currently sizes and capacities available. They are able to prepare a variety of foods. 

The choice of equipment for size reduction is just as crucial as the kind of feed that needs to be 

processed. Overall, size reduction helps to achieve uniform, homogenous mixing and the best 

material flow. 
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