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Abstract 
Nitrogen removal from municipal wastewater with application of 
Anammox process offers cost reduction, especially if it is combined with 
maximal use of organic content of wastewater for biogas production. In 
this study a new technology is proposed, which is based on ammonium 
concentration from municipal wastewater by ion exchange followed by 
biological removal of ammonium from the concentrated stream by 
partial nitritation/Anammox process. In experiments on ammonium 
concentration four the most common ion exchange materials were tested 
in packed bed columns, namely strong and weak acid cation exchange 
resins, natural and synthetic zeolites. Experiments with synthetic 
wastewaters with different content and municipal wastewater showed 
that strong acid cation resin is the most suitable for ammonium 
concentration from municipal wastewater due to its high exchange 
capacity and fast regeneration. Since NaCl was used for regeneration of 
ion exchange materials, spent regenerant had elevated salinity. 
Experiments with activity determination showed that both nitritation 
and Anammox bacteria are inhibited by NaCl, where effect on 
Anammox bacteria is more severe. Adaptation of partial 
nitritation/Anammox biomass was studied using two strategies of 
salinity increase and it was possible to adapt the biomass to NaCl 
content of 10-15 g/L. The technology was tested in batch mode using 
strong acid cation resin for ammonium concentration from pretreated 
municipal wastewater, and partial nitritation/Anammox biomass for 
nitrogen removal from concentrated stream. It was shown that it is 
possible to remove 99.9% of ammonium from wastewater with ion 
exchange while increasing concentration of ammonium in spent 
regenerant by 18 times. Up to 95% of nitrogen from spent regenerant 
was removed by partial nitritation/Anammox biomass in batch tests. 
Moreover, possibilities of integration of the technology into municipal 
wastewater treatment technology, challenges and advantages were 
discussed. 
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