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Course Description 

This course is designed for engineers, considering the needs of the industries to 

comply with more stringent laws to control solid, wastewater and air pollution. This 

course introduces the principles and physicochemical methods to control wastewater, 

solid and air pollution. The course will be presented with numerical problems and 

case studies so that the students may adequately understand the subject and apply 

the knowledge after their graduation in industry. 

Course Outline 

Water treatment: Objectives, water related diseases, sources and characteristics. 

Water treatment plant: Types, components, sources and design basis. 

Reaction kinetics: Types of chemical reactions. Rate of reactions, reactor design, 

mass transfer models of CSTR and plug flow reactors. 

Coagulation: Principal, types of coagulants, stability of colloidal matter, mechanisms 

for coagulation, chemistry, kinetics and design of coagulation systems. 

Flocculation: Types, chemistry kinetics and design of flocculation systems. 

Sedimentation: Types and sedimentation basins, design of sedimentation basins, 

and Floatation systems. 

Filtration: Theory, types, slow sand filtration, rapid sand filtration, deionized 

exchange, mechanisms of water filtration, transport and attachment step, designing 

of water filtration systems, pilot plants. 

Disinfection: Types and design. 

Adsorption: Types, principals and application in the industry, kinetics of adsorption 

and adsorption isotherms. 



Ion exchange and demineralization: Process, mechanisms, types, design of 

softening and demineralization systems. 

Membrane processes: Dialysis, reverse osmosis. 

Gas transfer: Theory and application. 

Diffuse aeration systems 

Taste and odour: Sources and control. 

Corrosion: Sources and control, organic and inorganic removal. 

Water treatment facility design 
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