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Background — R&D in Sweden

Swedish Agency
For four years, from 2014 to 2017, the Swedish Agency for e girens
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

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

(havochvatten.se)

that have recel ding from the
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https://www.havochvatten.se/en/our-organization/publications/swam-publications/2018-12-21-treatment-techniques-for-pharmaceuticals-and-micropollutants-in-wastewater.html
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Background

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

Projtyp / Feasibility studies

> Full-scale investments

Persomkvhtalonm

Hostod by @gemit for \F SvemktVatten

www.svensktvatten.se
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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)

sweden @ water research Eﬂ ﬁr‘?g’mﬁ * *

Sweden

UNIVERSITY

SVEDALA KOMMUN
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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

Activated sludge
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Pilot plant in Svedala

7 Polyacrylamide

ke Two test lines:
- - 1) Influent wastewater to
A - s direct membrane filtration
o D — (DMF) + GAC
g 2) Biologically treated

desy pues
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SR = : wastewater to
{ LEGENDA : > .
L8 o : < sand filter + GAC
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| O onkoepump
pressure sensor

> Flowmeter

Fway plug valve i
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H - Retentate

Gatevalve

Bypass Possible Energy recovery
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Membrane unit GAC columns
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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

* Wastewater treatment =» high energy
consumption

* Adding removal of organic micropollutants =
even higher energy consumption

Municipal wastewater treatment
by microsieving, microfiltration
and forward osmosis

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
Direct membrane filtration + GAC

02
08
In pipe (5-15 mg AP/L)
Polyaluminium chloride
Chemically Enhanced Primary Overflow to floc. tank (1-4 mg/L)
Treatment (CEPT with filtration) Anonic
033
100
89
06
r H:2.35,W: 0.5, D: 1.5
40
Direct Membrane Filtration - 10000
02
25
B 054 054
19 19
GAC Filtration . 0.04 0.04
598 598
10 10
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Chemically Enhanced Primary Filtration

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

Microsieving in municipal
wastewater treatment
—
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Membrane filtration
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Effluent WW =» Sand filter + GAC
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= // =) ==p| Activated == =)
sludge
! !

2021-06-08
STHB.02.02.00-SE-0119/17



European less is

SN s
= ‘ & 2 Regional
Gdariska Fundacja Wody L Development M O R E
CENTRUM SZKOLEN|OWE Interreg il Fund
South Baltic EUROPEAN UNION

MORE |ictamsg: oo

Analyses

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

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

phosphorus
Moderate reduction of
nitrogen &
. . F M Microsieve
Coagulation/flocculation
+ microsieving is very ® Microsieve + Ultrafiltration |
. . membrane
efficient
cop  TOC

% reduction

Ptot
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Fouling of membranes =» no long-term operation of GAC

Pressure (mbar)

0 PO S, ST — 0
0 1 2 3

Days
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Short-term operation of GAC after UF

GAC-filtration following DMF
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Estrone

Diclofenac
Naproxen
Sertraline
Citalopram
Propranolol
Tramadol

Ibuprofen

Metoprolol

[o)

Clarithromycin
Ciprofloxacin

Short-term GAC after UF =» 98-100%
removal of organic micropollutants
No removal in membrane filtration part

Perfluor:
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Results — effluent GAC
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3000 BV 8000 BV

18000 BV

22600 BV

Metoprolol

96%

97%

81%

50%

Losartan

84%

72%

42%

27%

Atenolol

97%

97%

75%

48%

Diclofenac

87%

74%

47%

27%

Tramadol

96%

94%

60%

37%

Carbamazepine

95%

91%

63%

40%

Venlafaxine

96%

92%

58%

38%

Oxazepame

93%

86%

60%

34%

Citalopram

99%

98%

88%

71%

Naproxen

86%

80%

48%

25%

Erythromycin

100%

69%

29%

-18%

Trimethoprim

97%

97%

91%

51%

Bisphenol A

79%

87%

71%

35%

Sulfamethoxazole

84%

60%

17%

-44%

Propranolol

98%

98%

94%

74%

Fluconazole

79%

65%

38%

19%

Sertraline

100%

100%

100%

100%

Ketokonazole

100%

100%

100%

85%

Imidacloprid

91%

93%

65%

38%

Clarithromycin

100%

80%

72%

-13%
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Supplementary studies

Differentiation between adsorption and degradation

ﬁ""

Competition for adsorption onto activated carbon
In-depth of a GAC filter

Evaluation of energy re-use
Degradation or adsorption in GAC?

Water re-use potential

* Measuring C-decay in liquid and gas phases (CO,-trap)
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QUESTIONS?

CONTACT

_ TECHNOLOGIES FOR
© REMOVAL OF %= \
LUND PHARMACEUTICALS
AND OTHER &,
ST | CONTAMINANTS |

Lund University

Asa Davidsson 'w:.. OF EMERGING
asadavidsson@chemenglth.se : CONCERN.

Michael Cimbritz R
) e ‘ /
michael.cimbritz@chemeng.lth.se
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