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ADVANCE WATER AND WASTEWATER TREATMENT SYSTEM 

Module I 

Gas transfer: Aeration systems, Energy requirement, Design of aeration systems. Membrane. 

Filtration, Terminology, Process classification, Membrane configurations, Membrane operation for 

micro filtration, Ultra filtration and Reverse osmosis, Area requirement, Membrane fouling and its 

control, Application of membranes. Electro dialysis: Theory, Area and power requirement, Disposal 

of concentrate waste streams.  

Module II 

Grit removal: Types of grit chambers, Characteristics, quantities, processes and disposal of grit, 

Design of grit chambers, Flotation: Objective, Types of flotation systems, Design considerations. 

Chemical precipitation for removal of phosphorous, heavy metals and dissolved inorganic 

substances.  

Module III 

Microbial growth kinetics, Modelling suspended and attached growth treatment processes. 

Suspended growth processes for biological nitrification and de- nitrification, Biological nitrogen and 

phosphorous removal. Anaerobic sludge blanket processes, Design considerations for up flow 

Anaerobic Sludge Blanket process. Theory and design of Sludge treatment, sludge thickening, sludge 

drying, incineration, aerobic and anaerobic digestion of sludge.  

Module IV 

Wetland and aquatic treatment systems; Types, application, Treatment kinetics and effluent 

variability in constructed wetlands and aquatic systems, Free water surface and subsurface 

constructed wetlands, Floating plants (water hyacinths and duckweed), Combination systems, 

Design procedures for constructed wetlands, Management of constructed wetlands and aquatic 

systems. 
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