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SBR+MBBR+Bio-P — Vad blir det? Eva Tykesson
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Bio-P i biofilmsprocesser

For att fa bio-P maste bakterierna utsattas for
vaxlande anaeroba och aeroba forhallande.

* Flytta biofilmen
* Variera forhallanden i bassangen
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BioP in MBBR...
Yes we can!

Co authors: G. Scherpereel, S. Lind, K. Sorensen, H.
Humbert.
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AnoxKaldnes MBBR technology

Mixing Sieves
for anoxic/anaerobic for media
conditions retention

- AnoxK™ Mixers

Carriers
For biofilm growth
- AnoxK™5 or AnoxK™z

Aeration
using coarse or
fine bubble aeration




New compact MBBR system with BioP

Anaerobic o Full draw at the end of SBR cycle

o No Settling — no SVI
' . o No risk of loosing biomass or granules
_ . 100% SBR volume exchange ratio / cycle
Aerobic ° . . .
Anaerobic (no mixer) o No residual NO; into Anaerobic

:.
&

o Need to remove TSS in separate unit
o DAF with no chemicals - Spidflow™
o Need buffer tank for EQ
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o High Biogas production
o Fresh Biomass with 90% VSS
o No thickening required - sludge @ 4-5%

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

* Now applied in WW (after MBBR, primary)
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@ : Micro air bubbles — ) .
TSS separation (40.70 um) Patented Hydraulic design




SBR cycle operation

3 cycle configurations:

CP: BOD<20 mg/l TSS<25 mg/l PO,<0.5 mgP/I

Anaerobic Aeration B
90-120’ 90-120’ 3-4h cycle = HRT

CNitP: CP + NH,<3 mgN/I

Anaerobic Aeration

6-8h cycle = HRT

90-120’ 210-270°

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

Anaerobic Aeration Anoxic
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Aeration Anoxic Aeration Anoxic



BioP-MBBR — Pilot trials
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1- Lab trials: 2 - Pilot trials: 3 - Pilot trials:

- Raw WW (2 sites) -  Raw/Settled WW (1 site) - Raw WW (other site)
- 20°C, CP/CNIitP/CNP - 15-25°C, CP/CNit/CNP - 15-25°C, CNP
- AnoxK™S5 & AnoxK™Z - 1 SBR with AnoxK™5 - 2 SBRs with AnoxK™$5

- Proof of concept - Scale-up / Patent - Optimisation / Design



BioP-MBBR — Pilot results

WW compo 100 Start-up cP -+ NH4in = NH4out e TINout -- PO4in ¢ PO4out CNP 10
|_Parameters | [ Long rain event 5
raw WW 5 g . diluted WW i 8
ToC 15_250C E :: -_- i ROy o _'._‘ . o . . . E - ‘ .
tCOD (mg/L) 1055 2170 Hiwt T § g B Y E b Al 7 g
sCOD (mg/L) 185 = %60 VoY < : i e g
TSS (mglL) 661 2 50 ’ i N E
TKN (mgN/L) 99 = T _ H \ *g‘
NH, (mgN/L) 68 = A0 e e _-'--,_‘ . .: E {‘ 4 : P
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50 100 150 200 250 300 350
Parameters Phase 1 | Phase 2
(avg) > NO, > NO, R I°C 25

T°C 20-25°C 14-17°C 20

Cycle time 8h 10h % NO, pathway 15
COD load (kg/m?3.d) 2.3 1.8 10
CODs load (kg/m3.d) 0.40 0.35

T°C

e 5
TKN load (kgN/m3.d) 0.21 0.18 0
PO, (mgP/L) 150 200 250 300 350

TIN (mgi)
NH, (mgN/L) 3.2 (95%) | 5.3 (92%)



WRAP-UP

o BioP in MBBR = Yes we Can!

o PO, < 0.4 mgP/L without chemical

o Very stable BioP in all 3 configurations (CP / CNitP / CNP)
o N-removal is the more challenging

o CODyg, is limiting = Nitrite Pathway

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

o SBR operation suitable for advanced on-line cycle control
o New Biofilm system

o Robust 2 no sludge retention/settling issue

o Compact =2 kgCOD/m3.d
o Resource Recovery compatible

o P-recovery - BioP + digestion
o Low CO, footprint = no chemical
o Energy recovery = high biogas production




MiDAS Sweden - En mikrobiell databas 6ver bakterier pa svenska

avloppsreningsverk

AnoxKaldnes och Aalborg Universitets tar nu
MiDAS-projektet till Sverige

- Projektets mal ar att karakterisera de viktigaste éweiﬁéaigsﬂi‘i’%'z,;,igmikrpb,-e,,
mikroorganismerna pa reningsverken i syfte att ooPareing?)
fa en battre processforstaelse samt for att
mojliggora en battre felsokning och
processoptimering

- Tycker du detta later spannande? Hor av dig till
Eva Tykesson, eva.tykesson@anoxkaldnes.com,
for mer information!
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