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Mainstream Anammox and
NOB suppression strategies in MBBRs
— from lab to full scale?




F) Overview ANOXKALDNES
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6 Moving Bed Biofilm Reactor (MBBR)
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LT) The Anox K™ Z carriers
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(T) First trial: Lab scale nitrification
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e NOB inhibition in thinner biofilms?

e Application for mainstream anammox?

AOB

NAR (NO,-N/NO, ;-N)

Piculell et al., Env. Tech., 2016

POWERSTEP is funded under the European Union Horizon 2020 Framework Programme.
Grant Agreement No. 641661




F) Different options for ANITA Mox™
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Lab scale
e Z-200 + K5

Synthetic feed (50 mgNH,-N/L,
15°C)

2 week cycle w “reject”
Stable nitritation

TN removal 0.07 gTN/L,d

Pilot scale

Z-50 + K5

Real wastewater (28->18°C)
1 week cycle w reject
Stable nitritation

TN removal 0.13 gTN/L,d

Proof of concept

Carlsson et al., IWA LET, 2016
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F) Full scale trials with POWERSTEP
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COD-reduction = Energy positive N-reduction (no COD)
NH, > NO, NH,+NO, > N,
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5 Control strategies for NOB supression (N-stage)
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 Biofilm thickness control (Z-200)

« Switch to reject
* Varying frequency and duration
* High pH -> low pH (loop)
* Flow rate and aeration controlled with alternating pH set points

* FA/FNA/pH inhibition
» Aimed for a good NO,-N/NH,-N ratio for AMX

« Superior Tuning and Reporting (STAR) control
program (Kruger, DK)
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Activity (gN/m?2,d)
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*

Anammox activity (gN/m?,d)

NAR (NO,-N/(NO, ;-N)

Anammox performance
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- Mainstream anammox and
NOB suppression strategies in MBBRS
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Mainstream anammox ...from lab to full-scale?
e Two-stage MBBR system = Possible at right conditions
e Lab and pilot trials successful = Weak water and low temperatures

= Reject scheme requires

NOB supression strategies "= Rapid changes

= Biofilm control (Z-200) for nitritation

= Alternating feed supply with reject
scheme (pH/FA/FNA)

= Extreme conditions (pH)

= Reliable sensors

2-stage MBBR

Thin, exposed biofilm = NOB Pure AnAOB = No NOB competition
suppressed
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F) Thank you!
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