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 Process stability in aeration control 

Part 1: Control of flexible zones aeration ON/OFF 
 

 

At present, the dominant technology is pre-denitrification or upstream denitrification in acti-

vated sludge systems, where an anoxic stage (DEN) is located upstream of an aerobic oxidation-

nitrification stage.  

First step of degradation for nitrogen removal is the oxygen of ammonia (NH4-N) to nitrate (NO3-

N), called nitrification. Second step the reduction of nitrate to gaseous nitrogen (N2) which is 

removed by rising air bubbles from the water at all, called denitrification. It will take place only, 

when there is no dissolved oxygen in the water. 

For the process of denitrification fresh raw water is required (BOD). Therefore an internal recir-

culation of nitrate loaded wastewater to the inlet of the aeration tanks is required.   

 

Intensity of processes of nitrification and denitrification and so elimination rate of nitrogen de-

pend on the concentration of bacteria, which must be sufficiently high. But their activity rapidly 

decreases, when water temperature during the winter goes down and concentration of bacteria 

cannot be increased unlimited. 

Furthermore when a load increase comes suddenly, the retention time of water and so the con-

tact time with the bacteria in the tank decreases, which can lead to a reduction of nitrification. 

Without nitrification in the first step, denitrification will not take place and nitrogen is not re-

moved from the water. Secondly ammonia in the effluent of the treatment plant and so in the 

water body can lead to further problems, due to the solution equilibrium of dissolved ammonia 

NH4-N and gaseous ammoniac NH3. Depending on the pH-value in the water body NH3 can be 

formed with a high potential of fish toxicity. Therefore it is very important to keep under all cir-

cumstances nitrification rate as high as possible, even if denitrification becomes limited due to 

missing retention/ contact time respectively reactor volume.  

Monitoring NH4-N concentration in the effluent of the tank, actual degradation of ammonia can 

be detected and further measures can be started. In a first step the DO-SET concentration in the 
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tanks N1 and N2 can be increased. When a maximum level is achieved and the ammonia concen-

tration at the outlet is still higher than acceptable, in the flexible zones DN/N usually used for 

denitrification aeration must be started and zone can be used for enhanced nitrification.  

 

Related VACOMASS® products: 

VACOMASS® flexcontrol with the unique flexalgorithm – function VAer-SET 
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