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Topic: The Regulation of Nitrification Process in Water Environment Containing High 
Concentration of Ammonia and Other Substances  
 
Hypotheses:  

The regulation of nitrification process consisting mainly of the adjustment of pH and dissolved 
oxygen concentration will lead to the initiation and  long-term maintenance of the activity of nitrifying 
bacteria even in extreme conditions prevailing in the liquid phase of the digestate, as well landfill 
leachate. Also the application of suitable strategy of the flow of treated water (continual x semi-
continual) will be possible for the optimisation of this process. Thanks to reasonable strategy of the 
nitrification process control, the process of the biology treatment of the liquid phase of the digestate 
could be optimised. Similarly, also the process of biological treatment of wastewater containing large 
amount of ammonia will be possible to optimise by the operation of the systém. 

 
Summary:  

Nitrification is very important process for the nitrogen cycle in the nature. There is taking place 
at different conditions in water environment as well as in the soil. The nitrification represents very 
important process for biological wastewater treatment. During the nitrification, ammonia is firstly 
converted to nitrite by ammonia oxidisers. Consequently, the nitrite is oxidised to nitrate by the nitrite 
oxidising bacteria. Despite the ammonia represents the substrate for ammonia oxidisers, it may 
inhibit their activity at higher concentration. Nitrite oxidising bacteria seem to be even more sensitive 
towards the ammonia as ammonia oxidising bacteria. The inhibition becomes intensive mainly at 
higher pH values by the reason of the increase of the representation of un-dissociated ammonia 
under such conditions. The nitrite produced by ammonia oxidising bacteria may also inhibit the 
activity of both groups of nitrifying bacteria. Nitrifying bacteria may be sensitive even towards higher 
concentration of organic compounds.  

The aim of this Ph.D. thesis is to suggest suitable methods for the control of nitrification 
process applied in aquatic environment with extremely high concentration of ammonia as well as 
organic compounds. Main attention will paid to the maximization of nitrification rate and minimisation 
of nitrite accumulation during the treatment of the liquid phase of the digestate performed by the 
reason of the prevention of nitrogen losses during the handling with this material. Simultaneously, 
optimal conditions for the application of so called short-cut nitrification during biological treatment of 
landfill leachates and other wastewater streams characterised by similar properties will be set up by 
the method of short-cut nitrification/ANAMMOX (Anaerobic ammonium oxidation). 

Successful aplicant working on the topic will be additionally supported from the identical 
external project besides regular scholarship. 

 
Source of: Project of Ministry of Agriculture NAZV QK1710176 


