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Single-stage nitritation/anammox CANR

® Completely autotrophic nitrogen removal (CANR) from
wastewater In a single reactor requires simultaneous
presence of aerobic and anaerobic ammonium oxidizing
bacteria, AOB and AnAOB, performing nitritation and
anammox, respectively.
For CANR systems, aggregation IS a common concept,
providing favourable conditions for self-immobilizing these
slow-growing microorganisms within their required redox
microenvironments.
Different biomass architectures are observed in different
systems, and not necessarily with spatial segregation of the
two guilds via stratification.

Lab-scale (4L) sequencing batch
reactor (SBR) performing single-stage
nitritation/anammox with intermittent
aeration

 What type of aggregates develop?

« What are their physical characteristics?

e What is their microbial community structure?

Questions on CANR aggregation

How does the aggregation architecture evolve in CANR systems?

How can we control/impose aggregate architecture in CANR systems?

* Does increasing substrate loading under intermittent operation, through stringent

feast/famine conditions, impose aggregation?
* |s aggregation necessarily accompanied by spatial stratification?
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 |ncreased TN removal rate Is accompanied by increasing
volume fraction of particles dp<40um and dp>200um 1
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e At constant high substrate loading rates, the volume
fraction of lower size particles dominate the system

Conclusions

® Increasing substrate loading rate under intermittent operation lead to
aggregation of floccular CANR biomass.

® Biomass develops into 2 distinct size groups, mainly of small AOB and large
AnAOB homo-aggregates.

® Compositions are governed by time-segregation of redox conditions and not
spatial-segregation (stratification).
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® This bimodal homo-aggregation is the base for steering the architecture towards
compact stratified hetero-aggregation for robust nitritation/anammox microbial
community performing at higher treatment efficiencies.

The CANR system can be managed by exploiting the operational conditions from
time-segregated for homo-aggregates to spatially-segregated for hetero-

aggregates.
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