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Background — R&D in Sweden

Swedish Agency
For four years, from 2014 to 2017, the Swedish Agency for formﬁeﬂmmem
Marine and Water Management was assigned by the
government to promote advanced treatment of
wastewater by supporting projects in order to develop
treatment methods for municipal treatment plants.

Treatment techniques for
pharmaceuticals and
micropollutants in wastewater

Description of eight projects that have received funding from the

Treatment techniques for pharmaceuticals and
micropollutants in wastewater - Publications - Swedish
Agency for Marine and Water Management

(havochvatten.se) . 'g e mm—
k ..‘n l i’, mibeaftromeningar

ine and Aquatic Environment Grant for 2014-2017
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Background

Swedish EPA are supporting pre-studies and investments in full-scale plants

Pty Feasibility studies
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Involved in Swedish pilot plant

Lund University, Department of Chemical Engineering
Sweden Water Research AB

Kristianstad University

Svedala Municipality (hosting the plant)

Kristianstad
sweden @ water research Eﬂ piegsulry

Sweden
\‘\,\-

LUND

UNIVERSITY

K e
W

SVEDALA KOMMUN

o R




Gothenburg Jonkoping

Gotland Riga Latv i a

Vendsyssel ) .
Jlrmalas

Aalborg

DaU(_)Z]V[) S
Siaulia
arnu U

Klaigeu'a Lithuania

Denmark RN SVEDALA

R ¢ _ Kaunas
*

Vilnius
Kaliningrad e
KanuHuHrpaa
' Gdarnsk
Kiel L

Rostock Grodno
. Olsgtyn CponHa

S Bialystok

Bremen \eSzczecin Bydg?szcz

Poland




lessis & v
. Int Development
F
MORE | soutn eois o i
_ I _— —

Wastewater treatment plant in Svedala

Loading: 12 000 PE (mainly domestic WW)
Biological and chemical wastewater treatment:

* No primary treatment

* Activated sludge (pre-denitrification)

* Post precipitation (FeCl;) and tertiary settling

No anaerobic digestion of sludge
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Pilot plant in Svedala
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Direct membrane filtration and GAC in Svedala

By introducing microsieving and membranes early in
the process line an improved treatment process and
enhanced potential for reuse of energy and water

could be expected Fore e

and forward osmosis

* Wastewater treatment =2 high energy A, g

consum ption it s PO e E

Lo

* Adding removal of organic micropollutants = ;

even higher energy consumption R

: !

Instead: separate organic matter and use it for
generation of energy (biogas production)

and add GAC at the end
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Technical data
T Direct membrane filtration + GAC | Effluent GACiltration |

gl Coagulation tank (m?3) 0.2

Flocculation tank (m3) 0.8

Coagulant dosing In pipe (5-15 mg Al3*/L)
Coagulant? Polyaluminium chloride
Chemically Enhanced Primary Polymer dosing Overflow to floc. tank (1-4 mg/L)
Treatment (Filtration) Holinels Ginionie

Drum filter® area (m?) 0.33

Pore filter opening (um) 100

Filtration rate? (m/h) 8-9

—

Equalization tank volume (m3) 0.6

—

Membrane tank dimensions (m) H:2.35, W:0.5,D: 1.5
Membrane surface area (m?) 40
Direct Membrane Filtration BN Cut-off (MWCO) UF® (Da) 10000

Pore size MFf (um) 0.2

Design fluxd (L/m2h?) 25

GAC column height (m) 0.54

GAC column volume (L) 19

GAC Filtration GAC cross section area (m?) 0.04

Mass of carbong per column (kg) 5.98

EBCTY (min) 10

-
—
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Chemically Enhanced Primary Filtration

CEPT based on microsieving previously developed (in
cooperation) at Lund University A iy

Microsieving in municipal
wastewater treatment
Chemically enhanced primary and tertiary treatment

JANNE VAANANEN
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Effluent WW =» Sand filter + GAC
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Analyses

Pharmaceuticals, biocides and other organic micropollutants — reflecting
Watch lists and other compilations of relevant indicators

Hr

Amnen fér utvérdering av

Listan r baserad paammupplmanUslleil chlist och Lakemedelsverkets ista

frén 2015. A r vl 50 ar viktigs

avancerad rening sisom; aler (hig och I3g), varierade kemiska gemkanemm:elmns
i ett miljo- och halsoperspektiv

1 Acetamiprid
2 atenolol

3 Bisphenol A

4 Carbamazepine
5 Ciprofloxacin
6 Citalopram

7 Clarithromycin
& Diclofenac

9 Erythromycin
10 Estrone

11 Fuconazole
12 Furosemide
13 lbuprofen

14 Imidacioprid
15 Ketoconazole
16 Losartan

17 Methotrexate

«

F

!
Lot

18 Metoprolol

19 Naproxen

20 Oxazepame

21 Paracetamol

22 PFOA

23 PFOS

24 Propranolol

25 Sertraline

26 Sulfamethoxazole
27 Tramadol

28 Trimethoprim
29 Venlafaxine

30 Zolpidem

MoLab, Hagskolan Kristianstad
Ola Svahn och Erland Bjérklund
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Results DMF line

® High reduction of Average reduction with chemical precipitation before
organic matter and microsieving

phosphorus 100
>
-

 Moderate reduction of 80 :
nitrogen
. : 60 B Microsieve .
e Chemicals + |
microsieving is ve ry 40 ® Microsieve + Ultrafiltration |
. . membrane
efficient |
20
0

Ptot Ntot

% reduction
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Short-term GAC after UF =» 98-100% removal of organic micropollutants
As expected no removal in membrane filtration part
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Removal of OMP
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Other studies

Studies of interactions and separation mechanisms in GAC-filters using
liquid scintillation

Estimation of biogas potentials for DMF solutions

Coagulation/flocculation, membrane filtration and adsorption studies in

laboratory scale

Degradation or adsorption in GAC?
Pathogen removal study ° P

* Measuring *C-decay in liquid and gas phases (CO,-trap)
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C-14 partitioning (%)




QUESTIONS?

o . TECHNOLOGIES FORf

‘4 REMOVAL OF %= = \
LUND PHARMACEUTICALS 2
e AND OTHER £—= —
Lund University __ CONTAMINANTS

Asa Davidsson ' OF EMERGI NG
asadavidsson@chemsng.lth.se CONCERN.

Michael Cimbritz - ot i{/
michael.cimbritz@chemeng lth.se




