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För att få bio-P måste bakterierna utsättas för 
växlande anaeroba och aeroba förhållande.

• Flytta biofilmen
• Variera förhållanden i bassängen

Bio-P i biofilmsprocesser



Romain Lemaire

BioP in MBBR… 

Yes we can!

Co authors: G. Scherpereel, S. Lind, K. Sorensen, H. 

Humbert.
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New compact MBBR system with BioP

Full draw at the end of SBR cycle

No Settling – no SVI 

No risk of loosing biomass or granules

100% SBR volume exchange ratio / cycle

No residual NO3 into Anaerobic

Need to remove TSS in separate unit
DAF with no chemicals  Spidflow™

Need buffer tank for EQ

High Biogas production

Fresh Biomass with 90% VSS

No thickening required  sludge @ 4-5%
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Micro air bubbles

(40-70 µm)
Patented Hydraulic design

SPIDFLOW™ = High Speed DAF  30-40m/h
• Developed for DW/desalination (>10 references)

• Now applied in WW (after MBBR, primary)



3 cycle configurations:

CP: BOD<20 mg/l  TSS<25 mg/l  PO4<0.5 mgP/l
Anaerobic
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CNitP: CP + NH4<3 mgN/l

CNP: CNitP + TN<10-15 mgN/l

New compact MBBR system with BioPSBR cycle operation
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BioP-MBBR – Pilot trials

8L

40%

AnoxK™5

40% 

AnoxK™Z

1- Lab trials:
- Raw WW (2 sites)

- 20°C, CP/CNitP/CNP 

- AnoxK™5 & AnoxK™Z

 Proof of concept

2.5m3

55% 

AnoxK™5

2 - Pilot trials:
- Raw/Settled WW (1 site)

- 15-25°C, CP/CNit/CNP

- 1 SBR with AnoxK™5

 Scale-up / Patent

1.2m3

60% 

AnoxK™5

3 - Pilot trials:
- Raw WW (other site)

- 15-25°C, CNP

- 2 SBRs with AnoxK™5

 Optimisation / Design



BioP-MBBR – Pilot results

Parameters

Type of WW raw WW

T°C 15-25°C

tCOD (mg/L) 1055

sCOD (mg/L) 185

TSS (mg/L) 661

TKN (mgN/L) 99

NH4 (mgN/L) 68

TP (mgP/L) 12

PO4 (mgP/L) 4.5

sCOD / PO4-P 41

sCOD / TKN 1.9

Long rain event

 diluted WW

Start-up CP CNP

<0.5

BioP

Parameters 

(avg)

Phase 1 

 NO2

Phase 2 

 NO3

T°C 20-25°C 14-17°C

Cycle time 8h 10h

COD load (kg/m3.d) 2.3 1.8

CODs load (kg/m3.d) 0.40 0.35

TKN load (kgN/m3.d) 0.21 0.18

PO4 (mgP/L) 0.25 (95%) 0.35 (92%)

TIN (mgN/L) 8.4 (92%) 17.2 (83%)

NH4 (mgN/L) 3.2 (95%) 5.3 (92%)

WW compo

Results

% NO2 pathway

T°C



WRAP-UP

BioP in MBBR = Yes we Can! 
PO4 < 0.4 mgP/L without chemical

Very stable BioP in all 3 configurations (CP / CNitP / CNP)

N-removal is the more challenging
CODsol is limiting  Nitrite Pathway

TN < 10 or 80% N-removal without external C is possible

SBR operation suitable for advanced on-line cycle control

New Biofilm system 
Robust  no sludge retention/settling issue

Compact  2 kgCOD/m3.d

Resource Recovery compatible
P-recovery  BioP + digestion 

Low CO2 footprint  no chemical

Energy recovery  high biogas production



- AnoxKaldnes och Aalborg Universitets tar nu 
MiDAS-projektet till Sverige

- Projektets mål är att karakterisera de viktigaste 
mikroorganismerna på reningsverken i syfte att 
få en bättre processförståelse samt för att 
möjliggöra en bättre felsökning och 
processoptimering

- Tycker du detta låter spännande? Hör av dig till 
Eva Tykesson, eva.tykesson@anoxkaldnes.com, 
för mer information!

MiDAS Sweden - En mikrobiell databas över bakterier på svenska 
avloppsreningsverk


