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Studier gjorda

» Uppstarten juni 2018- oktober 2019
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ack for updates Full-scale aerobic granular sludge for municipal
wastewater treatment - granule formation,
microbial succession, and process performancet

v’ stabil drift efter ca 15 manader (org matrl, N, P)
v'Kritiska parametrar:

v'BOD,/N (2-3.5-5)

v'Infléde (kortare cykeltider vid hdga floden)

v Temperatur

v'HBg belastning innan aktivslamprocessen var i drift
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Studier under "garantiperioden” da anlaggningen studerades
mer intensivt — jamforelse mellan AGS & CAS (oktober 2020 —
sept 2021)

v'Drift & Reningsgrad
v'Energianvandning & ytbehov
v'Mikrobiologiska undersokningar

Kompletterande studie av temperatureffekter pa AGS i labb-
skala

Jamforelse av lakemedelsreduktion mellan AGS & CAS
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Parameter

BOD-

BODy soluble
COD

COD soluble
TN

NH4*-N

NO3 °N

TP

PO43-P soluble
SS

n

* Not measured.

CAS

3.2%0.6
3.0%£0.0
34+4
31+3
9.7+3
0.33+0.3
8.7+3
0.76 £ 0.74 0.65+0.45
0.59 + 0.68 0.45+ 041
6.6x4 11£3
23 23

Utgaende koncentrationer

Sign. diff
between CAS
and AGS
Yes
No
Yes
Yes
No
Yes
Yes
No
No
Yes

Plant

320

*

30+5
*

83+%2
0.46 £ 0.6
71+£2
0.21 £0.26
*
78+4
58
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Yt- och volymsbehov AGS & CAS
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M Final settler
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M Final settler

M Flocculation (after biological treatment) M Flocculation (after biological treatment)

M Sludge buffer tank

I
'S

M Sludge buffer tank

m Buffer 2 m Buffer 2

W Settler - after activated sludge
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W Settler - after activated sludge

Reactor volume Reactor volume

Buffer 1 Buffer 1
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M Pre-settler (CAS and AGS)

Specific footprint (m2m-3d-!)
Specific volume (m3m-3d-?)

M Pre-settler (CAS and AGS)

M Flocculation (before biological treatment)

M Flocculation (before biological treatment)
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AGS ~ 35% lagre an
AGS ~ 50% lagre an CAS i
CAS
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Energianvandning

CHALMERS

Energianvandning per m3 behandlat
avloppsvatten

v’ CAS: 0.26 £ 0.07 kWh m™

v AGS: 0.22 + 0.08 kWh m3

AGS ~ 15% lagre energibehov
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m Discharge sludge pumping
Pumping WWto AGS
® Aeration/mix

Mixing Buffer 1

M Settler sludge pumping
Pumping R-sludge & recirc.
m Aeration
Mixing
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GAOs
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Mikrobiell sammansattning
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Burzio, C., Jennifer Ekholm, Oskar Modin, Per Falas, Ola Svahn, Frank Persson, Tim van Erp, David
Gustavsson, Britt-Marie Wilén (2022) Removal of organic micropollutants from municipal wastewater by
aerobic granular sludge and conventional activated sludge, Journal of Hazardous Materials, 438, 129528.

https://doi.org/10.1016/j.jhazmat.2022.129528 2023-09-20



10

Reningsresultat 2022 & 2023 (hela .
verket)
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Att lasa

CASESTUDY water

Case study of aerobic granular sludge and activated
sludge—Energy usage, footprint, and nutrient removal

Jennifer Ekholm'© | Mark de Blois> | Frank Persson' |
David J. I. Gustavsson™* | Simon Bengtsson®* | Tim van Erp® |
Britt-Marie Wilén'

Journal of Hazardous Materials
E journal homepage:

Research Paper

Removal of organic micropollutants from municipal wa
granular sludge and conventional activated sludge

Ytterligare artiklar kommer....

SvensktVatten Nz

UTVECKLING

Tillampning av
aerobt granulart
slam i Sverige

En fullskalestudie

Mark de Blois
Simon Bengtsson
Karolin Gunnarsson
Sebastian Engstrom
Jennifer Ekholm
Frank Persson
Britt-Marie Wilén
Tim van Erp

David Gustavsson

SvensktVatten e

UTVECKLING

Biologisk rening
av organiska
mikrofororeningar

En jamforande studie i fullskala av aerobt granulart och aktivt slam

Britt-Marie Wilén
Cecilia Burzio
Jennifer Ekholm
Ola Svahn
FrankPersson
Oskar Modin
Mark de Blois
David Gustavsson
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kel “pHo THESIS

Application of aerobic granular
sludge for municipal wastewater
treatment

F

JENNIFER EKHOLM

IVIL ENGINEERING

CHALMERS - '
UNIVERSITY OF TECHNOLOGY PHD THESIS

Removal of Micropollutants from
Wastewater in Aerobic Granular Sludge
and Activated Sludge Systems

CECILIA BURZIO
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Medverkande
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