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Unit processes are also referred to as chemical conversions. In simple terms, 
the process which involves chemical changes are known as Unit Processes. Together 
with unit operations (physical conversions), unit processes (chemical conversions) form 
the basic building blocks of a chemical manufacturing process. 

Unit Process and Unit operation 











Unit Process 
we defined unit processes as chemical transformations or 
conversions. Unit processes are the core of industrial synthetic 
chemistry and are dominant in organic processes. We will look at 
some of the unit processes that we are likely to encounter  
in subsequent learning activities. 



Unit Processes in Chemical Industry 
Halogenation  









Preparation of Chlorobenzene  







Method  













Mechanism 

















Unit Operations 
we defined unit operations as physical transformations. They are very 
many and include size reduction, size enlargement and separation of 
mixtures. In this unit, we shall look at operation principles of 
equipment in these unit operations and their  
application in the chemical industry. 



Size Reduction 



Principle of Size Reduction 

A jaw crusher consists of a vertical fixed jaw and another swinging jaw that moves  

in the horizontal plane. The two jaws make 20-30o  angle between them. The swinging 

jaw closes about 250 to 400  times/min.  Feed is admitted between the jaws.  It is 

crushed several times between  the jaws before it is discharged at the bottom opening.  

A jaw crusher produces a coarse product. 
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A Ball Mill 





A ball mill is a tumbling mill generally used for previously crushed materials. It is generally 

used to grind material 6mm and finer, down to a particle size of 20 to 75  microns. 

A ball mill is a type of grinder used to grind and blend bulk material into nanosize using 

different sized balls. The working principle is simple; impact and attrition size reduction take 

place as the ball drops from near the top of a rotating hollow cylindrical shell. 



Working  of Ball Mill 













Principle 





Schematic diagram of an evaporator. 



Main functions of evaporation in industry 
i. It is used to pre-concentrate foods prior to drying, freezing or 
sterilization e.g. fruit juice milk and coffee. 
ll. To increase the solid contents of food and to preserve it by 
reduction in water activity. 
III. Removal of water provides Microbiological stability. 
IV. Reduces deteriorative chemical reactions. 
V. Reduces transportation and storage costs. 
VI. Evaporation provides greater convenience for consumers such as 
fruit drinks for dilution, soups, tomato or garlic paste. 
VII. Convenience for manufacture such as liquid pectin, fruit 
concentrates for use in ice cream or baked goods. 
Vlll. Evaporation changes the flavor or color of a food e.g. 
caramelized syrups for use in baked goods and sugar confectionery. 



Types of evaporators 

To maintain the quality of liquids, avoid the damage to the 
product, exposure of the liquid to the lowest boiling 
temperature for the shortest period of time, energy 
efficiency and minimized environmental impact are the 
requirements during the evaporation process which results in 
the development of a large range of different evaporators 
types. Evaporators may be classified on the following bases 









Distillation 
Distillation is the most common separation technique that separates 
substances by the difference in the tendency of vaporization. 
Vaporization may be defined as:  



Principle 



The Boiling Point Diagram 









Heterogeneous Azeotrope 






