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‘(f Gryaab

Ryaverket

. Atta kommuner — ca 900 000 anslutna

« Gryaab driver reningsverket och 130
km tunnlar

 Kombinerat ledningsnat —
inkommande flode 2-16 m3/s

* Producerar slam och biogas.
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Mikroplastprojekt 2018-2020

« Ursprung och forekomst av mikroplast i

avloppsvatten: |
 Var kommer de ifran? ((‘
» Vilken slags plast ar det?
¢ Péverkan av l’Otnln97 AALBORG UNIVERSITET
« Vart hamnar mikroplasten?




Hushalls- Galler 20 mm

spillvatten

—

Inkommande



‘((Grgaab

Provtagning

« Hushallsspillvatten

« Inkommande och utgaende avloppsvatten
* Rens fran rensgaller

« Slam

« Externt organiskt material
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Analysmetod

« Massa, inte bara antal viktigt (FPA FTIR

« State-of-the-art, mkt detaljerad info:
» storlek

Contents lists available at ScienceDirect

Water Research

journal homepage: www.elsevier.com/locate/watres

Quantification of microplastic mass and removal rates at wastewater

treatment plants applying Focal Plane Array (FPA)-based Fourier k=
O rl I Ie r Transform Infrared (FT-IR) imaging

Marta Simon’, Nikki van Alst, Jes Vollertsen

p O I yl I l e re r Aalborg University, Department of Civil Engineering, Thomas Manns Vej 23, 9220 Aalborg @st, Denmark

ARTICLE INFO ABSTRACT

° Article history: “This paper presents a method for microplastic (MP) mass quantification using a Focal Plane Array-based
stwvcg 14 *vbm:r?' 2018 Fourier Transform Infrared imaging technique. It discusses the issue that particle number is not a
eceived in revised form

conserved base quantity and hence less suited than mass to compare independent studies on MP in the

23 April 2018 environment. It concludes that MP mass should be included when quantifying MP pollution in the

Accepted 11 May 2018

wslabiEon AE ey 2018 environment, supplementing the conventional approach of reporting particle numbers. Applying mass as
the unit of MP measurement, the paper presents data showing that Danish wastewater treatment plants
[ ) I I l a S S a o discharge around 3 t/year of MP in the size range 10~500 um. This value corresponds to an annual per
b dn s —— capita emission from these plants of 0.56 g MP/(capita year). The distribution of polymer types by mass

Wastewater treatment plants and particle number differed because the size of MP particles of the different material types varied,
FTIR spectroscopy ©2018 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY license

es/by/4.0/).

. Storleksordning 10 - 2000 um.
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Ursprung polymerer Ryaverket

Resultat

. . : ‘
« Mikroplaster till Ryaverket: 5,
« 30 % hushallsspillvatten g
« 70 % tillskottsvatten g .

Spillvatten Ovrigt vatten Inkommande

m Polypropylen mpolyeten MPolyester mPVC mOvriga

Coa Fo 0ad®Ua A
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Resultat - hushallsspillvatten

Antal
partiklar per
liter

glperson, ar gl/pe, ar
fran ref. uppraknat till allt
omrade spillvatten

ug/l fran ref.
omrade
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Mikroplast i spillvatten Typ av
plast i
& hushalls-
/ spillvatten
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m polyeten mPolyester mPolypropylen mPVC mOvriga




‘(f Gryaab

Resultat — inkommande

Antal
. Jlansluten
Antal pe Partllii(tlg:' per | ug/l %erson, ar
60

SECLCIAIE 971000 | 530 + 180 9,0
Kappalaverket
(2020) 576 000 390 83 7.9 7,6

Sjolundaverket
(201 6) 354 000 1880 180 20 19

10 danska ARV
(Simon et al., 2018) 2 243 000 7220 350 - 26

'A‘. ‘/‘ i alian “




‘(f Gryaab

30

gram/pe och ar
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Mikroplast i inkommande vatten (efter galler)

10 danska ARV

Sjolunda

Kappala

Ryaverket

Typ av plast
i allt
inkommande

avlopps-
vatten

m Ovriga

W Akrylat

| PVC

H polyeten
M Polyamid
M Polyuretan
H Polyester

M Polypropylen
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Resultat — utgdende vatten [

Antal .
%ael;'tllii(tlgrr dg/person, ar

Ryaverket 3,8 0,7 0,08 0,10
Kappalaverket 0,11 0,06 0,005 0,005
Sjolundaverket 8,7 1,4 0,14 0,15

10 danska ARV 54 4.4 0,33

‘ .
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Mikroplast i utgaende vatten

0.35
0,30
m Ovriga
= 025
(0 O Akl’\/|at
-
o 0,20
o 5 PVC
Q.
‘E'* 0,15 B polyeten
1]
& 0,10 m Polyester
0,05 . m Polypropylen
0,00

10danska ARV Sjolunda Ryaverket Kappalaverket

O 9




‘((Grgaab
Berakning — braddning/dagvatten

Braddat | (raddat

: tillskotts-
spillvatten
(m?3/ar) (V ag}gp)

Ryaverkets 312000 23811000

upptagnings-
e
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Resultat — rotat och avvattnat slam

Ryave rket 1400

Kappalaverket 3700 510 8,0 8,1
Sjolundaverket 3750 420 7,1 7,5

Coa Fo 0ad®Ua A
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Slutsatser

« Ursprung:
* 30 % fran spillvatten (2 g/pe, ar)
70 % fran ovrigt vatten (5 g/pe, ar)
« Hushallsspillvatten innehaller 2—7 g mikroplast/pe, ar
» Mikroplasten utgors i huvudsak av: polyeten, polyester och

polypropylen.

« Ryaverket avskiljer effektivt mikroplaster (10-500 um), ca 99% >
Utgaende avloppsvatten innehaller ca 0,8 ug/L
« ~0,10 g per person och ar
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Slutsatser

 Tillforsel av mikroplast till recipient via dagvatten ar 100 ganger
hogre an via utgaende, renat avloppsvatten.

« 2 mm galler avskiljer 30 % av mikroplasten - forbranning.

» Ungefar 40 % av mikroplasterna reduceras i samband med
rotning pa Ryaverket.

« Ca 60 % av mikroplasterna avskiljs till slam. Liknande
koncentration som i Malmo och Stockholm, 5-8 g/pe, ar.
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Slutsatser

« Slam som godningsmedel i 35 ar har inte okat koncentrationen i
jord (Miljgstyrelsen, 2017; Ljung et al., 2018).
« Samma mangd MP i jord oavsett slamgodsling.
« Plastanvandning inom jordbruk, avloppsslam inte huvudsaklig kalla
(Norsk institutt for vannforskning, 2019)

« Manga tillforselvagar av mikroplast till miljon -

uppstromsatgarder avgorande. (Regeringsuppdrag Hallbar
slamhantering, 2020)
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Mass balance Rya WWTP

= MP 10-500 um, g/ pe, year

Domestic
wastewater
2.2 glpe, year U

Infiltration, inflow

and othersources
0.5 g/pe, year

Storm water
4.4 g/pe, year

Q -

Influent
7.1 glpe, year

2 mm screens

Incineration
2 glpe, year

Digesters

Effluent
wastewater
0.1 g/pe, year
Unknown
Digested sludge

4.8 g/pe, year







‘Science af the Total Environment 798 (2021) 149287

Contents lists available at ScienceDirect.

Science of the Total Environment

SvensktVatten R oeas

Mikroplaster i kretsloppet UTVECKLING

journal homepage: www.elsevier.com/locate/scitoteny

Emelic Lijung, Kristina Borg Olesen,
Per-Giran Andersson, Emma Filtstrim, Jes Vollerssen,

The occurrence and fate of microplastics in a mesophilic anaerobic )
= Hans Bertil Witsgren, Marinette Hagman

digester receiving sewage sludge, grease, and fatty slurries

crsrocy poddey

Rupa Chand **, Lasse Abraham Rasmussen 2, Susanne Tumlin ®, Jes Vollertsen *

* Department of the Buill Environmen, Aulborg Uiversity, Thamas Manns Vej 23, 9220 Aalborg, Denmmark

o Massbalans av
mikroplaster pa

« A full microplastics mass and particle

LR
number balance on a WWIP digester @ %
+ Micrplasics quantied in shocge and s T . . a a ‘ 7 e e
grease down to 10 gm applying WFTIR == ? s @ il

Tmaging tichmque sna

S o
+ Mass balance on the digester: 0.025 & — e mm.m:l—‘
e 4
e o e ! @

capita ' day ™' in; 0.017 g capita~'
day~ out
+ Number balance on the digester: 4.14 x

10 Neapita-* day i 295 x 10°N . et Angelica Andreasson
capita ' day " out AA anc v e 7 s
« Each single source, e.g. human excre- wesone ageea Frida Backbom
tion, must contribute less than 0.025 g Cogencer W
capita' day .
ARTICLE INFO ABSTRACT
Artice history: 1 digester of treatment plant serving for incoming
Received 12 April 2021 and outgoing microplastics (MPs). The annual MP load on the digester was 7326 kg y ' and 120 x 10" Ny 7,
Received in revised form 19 july 2021 ‘while the digested sludge contained 4885 kg y ' and 0.85 x 10" Ny~ . The corresponding mean reduction of
Accepted 2 July 2021 S 5 - s gt

Available online 28 July 2021

compasition before and after the digester could similarly neither confirm nor deny if MPs were lost in the di-

Water Research 201 (2021) 117307

Rapport
Nr2020-8

WATER
& REsEARcH

Contents lists available at ScienceDirect

Svenskt Vatten Utveckling

Water Research —_A

ELSEVIER journal homepage: www.elsevier.com/locate/watres

oo L4 \—|
K ar tla l I 1 I l A complete mass balance for plastics in a wastewater treatment plant - s
Macroplastics contributes more than microplastics
Lasse Abraham Rasmussen ® , Lucian Iordachescu ®, Susanne Tumlin b, Jes Vollertsen *

[}
2 Department of the Built Environmens, Aalborg Universicy, 9220 Aalborg @s;, Denmark
° Gryaab AB, Bax 8954, 40274, Gathenburs, Sweden

(] ] (o] ARTICLEINFO ABSTRACT
C— 1 1 I I 0 I I I I I I Keywards: A complete plastic particle mass balance was established at Sweden's a1 treatment plant.
’ Wastewater treatment plant It comprised material collected at its two bar sereens, a 20 mm and a 2 mm one, in the influent water after the 20
Microplastic ‘mm sereen, the effluent water, and the digested sludge. Macro- and microplastics above 500 pm were analysed
:*“;“P‘“’“ individually applying ATR-FTIR, while microplastics of 10-500 pm were analysed by pETIR imaging with
lastio:

i automated particle recogrition. Masses of plastics 500 pm were determined by weighting, while the mass of the

L]
1 e smaller microplastics was estimated from the imaging. The total plastic load on the plent was 202.2 kg d %, of
which the two screens retained 73%. The remaining plastic mass was found in the sludge (13.6%) and the
avioppSsreningsver Ty e T e
also fragmentation below the size detection limit of the analyrical approach, or by degradation. The bar screens
furthermore retained plastics smaller than the screen size, indicating that this material should be taken into
account also when solely looking at smaller particles. The overall treatment efficiency of the plant was high:

99.6% considering both macro- and mi ics, and 96.6% consi only ies <500 pm.

Susanne Tumlin
Cecilia Bertholds
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“®Contact details
Susanne Tumlin

|
susanne.tumlin@gryaab.se
031-64 73 56
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Mikroplaster i miljon ar 2019

Fran NV-rapporten 2019

« "Tveksamt om ytterligare krav pa avskiljning av mikroplast vid
avloppsreningsverk kan motiveras baserat pa miljdobalken eller
annan lagstiftning. Detta eftersom mikroplasterna till storsta delen
redan avskiljs i ett konventionellt avloppsreningsverk.”

* "Inte relevant att foresla atgarder for slam”

« "Viforeslar inga specifika atgarder for att minska spridning av
mikroplaster via dagvatten i den har redovisningen. Daremot har
Naturvardsverket i mars 2019 redovisat Regeringsuppdrag att
foresla etappmal om dagvatten.”



BALANCING THE KNOWN AND UNKNOWN

Giedré ASmonaité, Bethanie Camey Almroth

Q

NATUR

VARDS
VERKET _‘r|

“Assimilating this knowledge from many
levels of biological organization allows us
to conclude that current levels of MPs
may not be highly problematic in the
environment at present.”
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Science Advice for Policy by European Academies
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ASCIENTIFIC
PERSPECTIVE ON

MICRO-
PLASTICS

IN NATURE AND SOCIETY

idence fovew Separt bo.4

“The best available evidence suggests
that microplastics and nanoplastics do
not pose a widespread risk to humans
or the environment, except in small
pockets.

...the situation could change if pollution
continues at the current rate.”




