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WHAT IS AERATION? 

Aeration is the process of bringing water and air into close 

contact in order to remove dissolved gases, such as carbon dioxide, 

and to oxidize dissolved metals such as iron. It can also be used to 

remove volatile organic chemicals (VOC) in the water. Aeration is 

often the first major process at the treatment plant. During aeration, 

constituents are removed or modified before they can interfere with 

the treatment processes.



WHY DO WE USE AERATION?

Oxidation of organic matter;

To increase dissolved oxygen content; 

To reduce the concentration of taste and odor causing 

substances, such as hydrogen sulfide and various organic 

compounds, by volatilization / stripping or oxidation;

To oxidize iron and manganese, rendering them insoluble; 

Flocculation of colloids in sewage influent; 

To remove those compounds that may in some way interfere 

with or add to the cost of subsequent water treatment.



DISCUSSION OF CHEMICAL SUBSTANCES 

AFFECTED BY AERATION

Volatile organic chemicals, such as benzene, found in 

gasoline, or trichloroethylene, dichloroethylene, etc.

Carbon dioxide;

Hydrogen sulfide (rotten-egg odor); 

Methane (flammable);

Iron (will stain clothes and fixtures); 

Manganese (black stains); 

Various chemicals causing taste and odor.



METHODS OF AERATION

Passing water through air 

Passing air through water 

 Water can be exposed to air by spraying or by 

distributing it in such a way that small particles or thin 

sheets of water come in contact with the air. 

Water can also aerated by pumping large volumes of air 

through the water.



Water into air

Cascade Aerators 

A cascade aerator consists of a series of steps that the water flows 

over.  In all cascade aerators, aeration is accomplished in the splash 

zones. 

Cascade aerators can be used to oxidize iron and to partially reduce 

dissolved gases.



Cone Aerators 

Cone aerators are used primarily to oxidize iron and manganese from the 

ferrous state to the ferric state prior to filtration. The water being pumped to the top 

of the cones and then being allowed to cascade down through the aerator.



Spray Aerators 

This type of aerator has one or more spray nozzles connected to a pipe 

manifold. Moving through the pipe under pressure, the water leaves each nozzle in a 

fine spray and falls through the surrounding air, creating a fountain affect . In general, 

spray aeration is successful in oxidizing iron and manganese.



AIR INTO WATER

AIR STRIPPING 

It is quite effective in removing volatile organic chemicals 

(VOCs) from water. 

VOCs may be carcinogens. (eg of VOCs are benzene from 

gasoline and trichloroethylene from dry cleaning establishments) 

It can be accomplished by letting the water flow over cascade 

aerators or in specially designed air-stripping towers. In these, 

water is allowed to flow down over a support medium or packing 

contained in the tower, while air is being pumped into the bottom 

of the tower.











ADVANTAGES OF EXTENDED AERATION 

SYSTEM:

Plants are easy to operate, as the management of operation 

is for a maximum of two or three hours per day.

Extended aeration processes are often better at handling 

organic loading and flow fluctuations, as there is a greater 

detention time for the nutrients to be assimilated by 

microbes.

Systems are odor free, can be installed in most locations, 

have a relatively small footprint, and can be landscaped to 

match the surrounding area.

Extended aeration systems have a relatively low sludge 

yield due to long sludge ages, can be designed to provide 

nitrification, and do not require a primary clarifier.



DISADVANTAGES OF EXTENDED AERATION 

SYSTEM:

Extended aeration plants do not achieve denitrification or 

phosphorus removal without additional unit processes.

Flexibility is limited to adapt to changing effluent requirements 

resulting from regulatory changes.

Longer aeration period and hence requires more energy.






























































