


Operating aeriation tanks with a nitrogen based regulation 
 

For the wastewater treatment plant Dassow, Germany, the controlling of aeration 

tanks is adapted to achieve a more effective decomposition of nitrogen. 

The aeration tanks, where ammonium is quantified at the end of each tank, is 

intermittently aerated. Two parameters are influenced as a function of measured 

ammonium. 

 

• An alternate ammonium value extends or shortens the aeriation time.  

For example: The desired value for the nitrification time is 40 minutes and for the 

ammonium value is 1.2 mg/l. If the ammonium value falls under the given value, 

the nitrification will be interrupted even if the 40 minutes of aeration are not 

reached. On the other hand, aeriation time will be extended if the ammonium 

value is higher as 1.2 mg/l after 40 minutes of nitrification. 

 

• The required oxygen demand depends on the measured ammonium value. The 

higher the ammonium value, the higher is the needed oxygen demand and the 

other way round. The oxygen demand influences directly the frequency of the 

blowers. 

For Example: Every 1 mg NH4/l more than 1.2 mg NH4/l tops the oxygen demand 

from a base value of 0.8 mg O2/l by 0.25 mg O2/l. 

 

Both parts of the controlling increase the amount of air in the wastewater when 

needed, but if the wastewater treatment plant is lacking incoming nitrogen loads, air 

and energy will be saved. 

  



Removing nitrogen from sludge liquor with the anammox 

process 
 

The wastewater treatment plant in Grevesmühlen, Germany, has a capacity of 

65.000 population equivalents. Furthermore, it has a centralized sludge treatment 

with more than 120.000 PE. This leads to a high nitrogen return for the WWTP. To 

reduce this nitrogen load, a deammonification plant was built. It is like a small two-

staged WWTP with its own compensating reservoir and thickener. 

 

At first half of ammonium is metabolized into nitrite. The tank is designed as an 

aerobic flush reactor. The detention time is around 1.5 hours and return sludge is not 

needed. 

 
Formula 1: Nitritation of ammonium to nitrite 

+−+ ++→+ HOHNOONH 25,1 2224  

 

At the second stage specialized bacterias decompose ammonium and nitrite in an 

anaerobic environment to elementary nitrogen. This is called anaerobic ammonium 

oxidation (Anammox) This anammox bacterias have a very low rate of growth. To 

keep them in the process return sludge is needed 

 
Formula 2: Anaerobic ammonium oxidation of ammonium and nitrite to elementary 

nitrogen 

OHNNONH 2224 2+→+ −+  

 

The benefits of this process is a more energy-effective way of decomposing nitrogen 

loads. In comparison to the “main” aeriation tank of Grevesmühlen WWTP just half of 

air and energy is needed for the reduction of nitrogen loads. This also leads to a 

decreased and more stable nitrogen value in the WWTP output. 

 


