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MPs in the Danube region — towards standardised routine analysis

Gabor Bordos, PhD



Microplastics -E:E eurofins

<5mm @

Occurrance ¢
water, sediment, biota

Effects @
uptake by organisms
transport of chemicals




Origin

Pellet raw
materials

Plastic
waste Synthetic
clothing

o

Sampling and testing

Determination
of material
type and particle
number

e

Cosmetics

Expert opinion

Sample
preparation,

|
I
I
I
I
I
I
I
I
I
I
try through sewage |
I
I
I
I
I
I
I
I
I
I
I

""*#*

¥

.

Fibers En T separation of
formed traetment plants ( microplastics
by washlng - B E—
UV radiation, Microplastics on a
mechanical filter membrane
fragmentation
a
_ o 4
L | r ) 4 a
Sampling * "'a o
n <5 mm by filtration - %Z_ %
¢ )
\
I ‘6
) @ hd | | ® ‘6.
tur, "o ‘ — | ’ ‘.“
o SUspendeq solids of waters (for ex. sand Pla“kmn\ | ’ ' \
| | J
1 . b 3

eurofins



Some data from the past
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River Rhein (Mani et al., 2015)

» 15-20 particles/m3
* 300 um cutoff

Danube, Austria (Lechner et al.,2014)
« 1500 t/year
* 0,9 particle/m3
* 500 um cutoff

Swiss lakes (Faure et al.)
* 11.000-220.000 particle/km?
* 300 um cutoff

Danube, Hungary (Eurofins)
50 particles/m3
* 50 um cutoff



Diverse methods
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Study for EUSDR PA4 (2021)

Type of Material type of
Country Analysis method detected detected Reference
microplastics microplastics
Filtration
. INF: 1 ED, O, separation . S Vollertsen et
Denmark deull;et,ugelass 20-500 EFF:4.1-815 | (ZnCly 1.7 gfem?) FTIR microscopy n.d. PA/nylon; PE; PP; PVC al,, 2017
. . VIS, FTIR Fibres, Wagner et al.,
F .d. d. d.
Sweden iltration >300 n.d n.d spectroscopy fragments n.d 2014
Autosampler ) ) Dris et al.,
France (2ah) 100-1000 n.d. filtration (1,6 um) | Visual observation Fibres n.d. 2015
. . Synthetic ",
. Filtration INF: 0,3 . . N . Talvitie et al.,
Finland device 20-200 EFF: 30-285 n.d. Visual observation | particle, textile n.d. 2015
fibres
filtration; .
Netherlands Glass bottle 10-5000 2 separation (NaCl s :2;::;': Fibres n.d. Lesl;;]e.; al.,
1.2 g/em?) P Y
https://dunare oati . PE, PP, PS, PA, SAN, inten
- Filtrati ED, O, ti VIS, FTIR . Mint et
. P ) g Germany ;e':c:" 50-100 3901000 | 0o ;E;:zm';;' microscopy Fibres PEST, PVC, PUR, PET, ;:‘ ;’{‘)'f:,
|OStrateg|a.k0r ABS, PLA
. Filtration WIS, FTIR ) polyester, PE, PP, PS, Talvitie et al.,
many. hu/downl Finland device . 2140 ik spectroscopy Fibres PU, PVC, PA, EVA 2017
o ad/ f/ 2 e/ d 2 0 OO Poland PI?stu: 109—>300 nd. nd. VIS Fibres n.d. Ivare etal,
. . canisters 2020
/ M ICro p I aStICS_ tal Steel bucket 10-5000 10 separation (NaCl VIS, FTIR Fibres polyesters, Magni et al.,
i n v and sieve 1.2 g/em?); O microscopy polyamide 2018
Fibres
Hungary separation (NaCl); ! Parrag &
- VI f .d.
wastewater_re (Pécs) Bucket 0,45-5000 ! s ':gﬂif:s‘ nd Katai, 2020
Hungary Fractionated VIS, hot needle Németh,
port_2021.pdf sovrwes) T 2577 8-1970 nd. e nd. nd. ors
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* Need for harmonisation to obtain comparable data
* Regulation based on harmonised methods

« Standardised, routine analysis to serve legislative goals



MP workflow — sampling
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Bordés et al. (2021) — Water Research
https://doi.org/10.1016/|.watres.2020.116572
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https://doi.org/10.1016/j.watres.2020.116572

MP workflow — analysis
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Preparation

 density separation (Mari et al., 2021)
 oxidation
« filtration

Analysis

* Thermo Nicolet in10MX
linear array detektor, 25 um pixel
transmission
1 filter is 8-10 hours, 2 GB data
siMPle software
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MP workflow — analysis g::.: eurofins
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Analysis

Thermo Nicolet in10MX

linear array detektor, 25 um pixel
transmission

1 filter is 8-10 hours, 2 GB data
siMPle software
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Projects — Tidy Up (2021) <& eurofins

N https://www.youtube.

' com/watch?v=nK-

dzYgCOQaw



https://www.youtube.com/watch?v=nK-dzYqCQaw
https://www.youtube.com/watch?v=nK-dzYqCQaw
https://www.youtube.com/watch?v=nK-dzYqCQaw

Projects — Tidy Up (2021) f:o.{' cu rOfi ns

JDS 10: Hainburg
JDS 24: Budapest
JDS 29: Bezdan
JDS 37: Pancevo
JDS 47: Ruse



Projects — waterworks (Western Balkans) {.:‘: eurofins

Ministry of Foreign Affairs and Trade — call for export boosting projects in the water sector
Used thermo Nicolet IN10 MX procurement

Concept: central lab — sampling knowledge transfer




Projects — waterworks .:f-‘ eurofins

HILCIIrCy
Danube Region

Co-funded by
the European Union
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* Need for harmonisation to obtain comparable data
* Regulation based on harmonised methods

« Standardised, routine analysis to serve legislative goals



Regulation g::.: eurofins

— SUP: (EU) 2019/904 (EU) 2023/2055 - REACH
— amendment with regards to
DWD: EU 2020/2184 synthetic polymer microparticle
A 0 A 12 % 3
N ,LQ'L ,LQQ' ,19‘1' ,LQ‘L ,LQ’L

California Senate Bill N0.1422
— first in word requiring MP testing in
drinking water EU 2024/1441 Commission
Delegated Decision supplementing
EU DWD
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* Need for harmonisation to obtain comparable data
* Regulation based on harmonised methods

e Standardised, routine analysis to serve legislative goals



Microplastics @ Eurofins -:-:.3 eurofins
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Accredited sampling & analysis in Hungary -:-:.3 eurofins

Water
* Drinking water
» Surface water

 WWastewater

Solids matrices
* Soil
» Sediment
 Sludge

« Compost
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Thank you

bordos.gabor@laboratorium.hu
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