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Monitoring and Modeling Microplastic in the Greater
Paris Catchment and the Seine River
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Ref: Li et al., (2020)

icroplastics in rivers

Photo by Cole Brookson courtesy of Rochman Lab

Polyethylene (PE)
Polypropylene (PP)
Polystyrene (PS)
Polyethylene Terephthalate (PET)
Polyamide (PA)
Polyvinyl chloride (PVC)

Plastic gyre in the Seine river
Photo: Oykil, Copyright: own

‘Llelels [t

laboratoire eau environnement systemes urbains

Microplastics (MPs) = plastic particles <5 mm

Knowledge gaps:

Spatial & temporal scale
Impact of urban areas
Impact of agricultural areas
Smaller MP sizes (<300 um)
Fate of MPs



Llelels

laboratoire eau environnement systemes urbains

Campaign Flood
. . (Feb 2021)
Seine river
(urban) | Campaign 1
(Jul 2021)
Campaign 2
(Nov 2021)
Campaign 3
(Feb 2022)
Campaign 4
(Jul 2022)
Campaign 5 Replicates

Sampling campaigns Bougival
(May 2022)

Sampling to assess
MP concentrations in the
environment
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Campaign 6 Sediment
trap (?)

Orgeval Campaign 1

agricultural (Feb 2021)
area

Campaign 2
(Apr 2021)

Campaign 3
Comparison (Jun 2021)

Campaign 4 UFO
(Apr2022)

Campaign 5 UFO S
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Sampling microplastics

Two size-fractions:
Fixation at shore
10-300 pm & 300-5000 pum

—

Volume:

1m3 for >300 pm
until 2 -2 x 10 um filters clog

i

Water flow: Pressure gaugs River watdr 5000 pm inlet cage
~7 L min? Q inlet
300 pr{:ﬁlter’%ﬂ < 2 x 10 pm filters

Laboratory
treatment

Filters (@ 167 mm)
Filtered river
y water outlet

Universal Filtration Object (UFO)
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Laboratory treatment 10-300 um fraction

1. Filter preparation 2. H,0, wet oxidation 3. Nal density separation 4. Anodisc filtration
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H,0, 10 vol-%, 30°C, 24h JAMSTEC with Nal solution 0.2 um alumin filter
6~ 1.65gcm3, 24h

\—/ —/ \—/

Resuspension Resuspension Resuspension

Resuspension: filtration on steel mesh, 2 min uItrasonlcatlon SR
Procedural blanks for each batch of samples i
All solutions are 2.7 um-pre-filtered A
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Polymer identification with uFTIR & siMPle

1. Spectra aquisition

Spectra matching
via a library

Nicolet iN10 (OmqicPi
Cells 25x25 pm

e  Full filter mapping
* 100% of sample

HUFTIR: Microscope-coupled Fourier-Transmission Infra-Red spectrometry ——— R 7
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Seine river: Campaigns 1-4

F S6 SiteName
- S1 Marnay-sur-Seine

S2 Choisy-le-Roi

M1 Marne

S3 Suresnes

upstream
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S4 Bougival

S5 Triel-sur-Seine

S6 Poses

Hydrological data stations

[ | Départements
Urbanized area

downstream
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Seine river: Campaigns 1-4
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Microplastics along the urban gradient

Z S6
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Sample volume: 73L-930L
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Microplastics along the urban gradient

Z S6

5000 | July 2021 November 2021 February 2022
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Particles m
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M Upstream Il Downstream * Replicated sampling S4 PR =y s

Sample volume: 73L-930L 3000
2500 Acrylonitrile butadiene styrene (ABS)
. 7 5 Acrylic
Polyamide (PA)
E 2000, B Polysthylene (PE)
2 1500 N Polyester (PET)
2 1 B Polypropylene (PP)
© Polystyrene (PS)
a 1000, B Polyurethane (PU)
500 Polyvinyl acetate (PVAC)
7 B Poly vinyl chloride (PVC)
0] Styrene butadiene rubber (SBR)

S4.1 S42 S43 S44 S45 S46
Replicate

Sample volume: 59 L-67 L
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Microplastic sizes and types

Proportion (%}

20.0%

—~ 15.0% |

10.0% |
5.0% |

0.0% |

D 50=95.7 um

100 125 150 175 200 225 250 275 300
Major particle diameter (um)

Vinyl copalymere -
Styrene butadiene |

rubber (SBR)

Poly vinyl chloride (PVC)-
Polyvinyl acetate (PVAC)1
Polyurethane (PU)
Polystyrene (PS)1
Polypropylene (PP)
Polyester (PET)1
Polyethylene (PE)-

Pan acrylic fibre
Polyamide (PA)-

Epoxy 1

Alkyd-

Acrylic paint]

AcrylicH

Acrylonitrile butadiene |
styrene (ABS)

0

1 jeleis

laboratoire eau

environmement systemes urbains

50 75 100 125 150 175 200 225 250 2?5 300
Particle size (um)
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Knowledge gaps:
Spatial & temporal scale
Fate of MPs

Water

—

Settling trap

Particles h™'

751

(55}
L]
1

251

pe pp

Test (35 minutes)

Q&
S

protein ps pvc
polymer



Llelels

laboratoire eau environnement systemes urbains

Knowledge gaps:

Results Orgeval

Spatial & temporal scale

Impact of agricultural areas

B1 seau B2 seau B3 UFO
220070 n=3 n=48 n=71
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Modeling

Upstream
concentration

Secondment in Delft, The Netherlands — at
Deltares

Sept 22- Feb 23

Use data from samplings in hydrodynamic
models

-> model MP in the Seine river
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UNIT CELL

Surface water | 0.1 m

Flowing water 4.9r§1
 height

0.02m

Sediment

PE plastic particles after 365 days
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Thank you for listening O

Ecole des Ponts

Cleo Stratmann (cleo.stratmann@enpc.fr) ParisTech
ESR 4, Limnoplast

Laboratoire Eau Environnement et Systemes Urbains (Leesu)

Ecole des Ponts ParisTech
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