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Aims and objectives

Aims

ωImplementation of alternative bioremediation technologies based on Partial Nitritation (PN)-anaerobic ammonium 
oxidation (ANAMMOX)

ωN removal with less sludge production and reduced operational costs

General objectives

ωCharacterization of the key role bacterial and algal species in the treatment samples

ωQuantification of the microbial communities involved in the biotransformation process by qPCR 

ωMonitor the microbial consortia related to PN-ANAMMOX processes

ωCorrelate the bacterial consortia dynamics with reactor performance
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SBR pilot plant 

Set up

ωSameaspreviouslyexplainedby Roberto

Molecular analyses:

ωQuantitative PCR on N cycle genes 

Denitrification (nirS, nirK, nosZ1)

Bacterial nitrification (amoA) 

Anammox(hzo)

nirS/nirKnosZ1

amoA

hzo
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N removal

ωAcclimation periods are important to reach steady-state 
conditions

ωBacteria adaptation to undiluted influent allows increased 
N removal efficiency (60ς70%)

ωAbrupt changes in the influent lead to a reversible shock 
for bacteria reducing their metabolic activity

ωQuick stabilization leads to N removal efficiency between 
70 and 80%

ωCompliance with discharge in sewer system (100 mg N/L) 
was successfully demonstrated. 

ωN removal efficiency achieved maximum values of 40 
mgN/gVSS/day

Ą the PN/anammox process represents an important 
solution
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Dynamic changes in microbial functional genes

ωAnammox bacteria GCCs in the first batch (IN 1) was one 
order of magnitude higher than in the second (IN 2)

ωHigher abundance of AOB was detected in IN 2 

ωA conspicuous number of denitrifierswere detected in 
both biomasses.

ωAnammox and AOB bacteria increased when fed with a 
mixture of WW 1 (30%) and synthetic wastewater (70%). Ą

pivotal role in the process Ą need for an acclimation phase 

ωDrastic decrease in anammox and AOB at the end of the period 
for undiluted wastewater due to toxic compounds affecting 
reactor performance. 



EventoFinale _Webinar 3 giugno2021

Conclusions 

ÅA process stabilization strategy was reported, highlighting the importance of the initial acclimation 
period. 

ÅAn increase of anammox and AOB bacteria was observed in line with the nitrogen removal rate of the 
reactors

ÅSignificant reversible reductions in bacterial activity were observed due to wastewater toxicity.

ÅA conspicuous number of denitrifierswere detected in both biomasses
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SBR demonstrative plant 

Molecular analyses:

ω16S rRNA NGS 

ωQuantitative PCR on N cycle genes 

Total bacterial and anammox(16S rRNA)

Denitrification(nirS, nirK, nosZ1 andnosZ2)

Bacterial and archaealnitrification (amoA) 

Anammox(hzo)

Set up

ωSameaspreviouslyexplainedby Roberto Canziani

nirS/nirKnosZ1/nosZ2

amoA

hzo
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N removal

ωN residue of N-NH4
+ and N-NO2

-, 
could be always detected in the 
effluent  Ą the PN/ANAMMOX 
process was inhibited 

ωA constant level of organic Nwas 
detected probably derived from the 
recalcitrant azo dyes 

ωThe N-NO3
- level was negligible

ωThe N removal rateincreased over 
time reaching a removal efficiency up 
to 70%during the last three weeks


