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Plastic-Seine
project

Microplastics and the Seinéiri

o Scientific questions:

» s the estuary an accumulation zone of microplastics (MPs) ?
« How does the MPs concentration evolve during a tidal cycle ?

* Does the salinity gradient impact the MPs distribution in the water
column?

O Plastic-Seine research project

sy
. Cr UE
”GG@G MR Un1VERSITE CATHDLUIQUE DE LOUEST
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Plastic-Seine
project

O Seine river estuary:

— From Poses to Le Havre

— 170 km

— Semi-diurnal tides

— Heavily industrialised =» Two industrial harbors
Petrochemical hub
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September 16, uMed 2019 Limit of the Seine river estuary (Fisson et al., 2014) 3



Plastic-Seine Material &
project Methods

o 2017-2019: 4 sampling campaigns

o 3 sampling points along the estuary
with diferent salinity gradient

L'estuaire de la Seine

Eau salée

> <

= -
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Plastic-Seine Material &
project Methods

o 2017-2019: 4 sampling campaigns

o 3 sampling points along the estuary
with diferent salinity gradient

o Ebb tide

L'estuaire de la Seine

Eau salée

> <

-

September 16, pMed 2019



Plastic-Seine Material &
project Methods

Plankton nets used in the collection

September 16, uMed 2019

2017-2019: 4 sampling campaigns

3 sampling points along the estuary
with diferent salinity gradients

Ebb tide

Two plankton nets, 300 um mesh size,
collecting upper 15 cm (surface water)
and 50 cm (subsurface water)

Van Veen grab for sediment samples
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Plastic-Seine Material &
project Methods

Water samples purificationy

N

Sieving
e Sieve 5 mm
¢ Selection of

plants and
microplastics

Densimetric
separation

¢ 3:1 ratio Nal (1.65
g.cm3):sample

® Extraction of MPs
in supernatant

~

DetergentSDS

e1g, 50°C, 24h
* Protein
denaturation

*GF/D 47mm,
2.7um pore size
¢ Glass fiber filters

®

 1ml of each, - +15mlof
40°C, 48h H,0,(30%), 40°C,
e Lipid & starch 48h

degradation ‘ ¢ Oxidation of

@‘ L organic fraction @

= A
R v
-4 :

Observatio

-
e Binocular &

image processing spectroscopy
software 025 9% of
e Size, form & color collected
are identified @ ‘ e
). P ®

Protocol adapted from Dris et al., 2016

September 16, uMed 2019

Only particles are
considered (no fibers)

Observation detection
limit = 50 ym
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® 4x25g+ Nal
(1.65g.cm™)
o settle for 24h

A

(I N
Filtration
o metallic filter

10 pm mesh

* 47 mm
diameter

Filtration

*Metallic filter 10
pm mesh

® 47 mm
diameter

“'di'g“"'éf“g't'ion

* stereomicroscope

® enumaration,
shape andsize

e C=175g.L"
* 40°C, 24h

* H,0,30% 15 ml
* 40°C, 48h

* UFTIR
* 5% of the sample




Plastic-Seine Material & Results &
project Methods Discussion 3

MPs concentrations in waté“r
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Results &
Discussion

Material &

Plastic-Seine
project

=
O
=
==
= &
e
2 E ~
S 20 Crystal PS microbeads on raw filter in Vieux-
v
= 28.8 Port
10
14.1 7.9
o E—— E—— 1.7
La Roque Vieux-Port La Bouille

SAMPLING POINT

O Surface water [ Subsurface water September 16, uMed 2019 10



Plastic-Seine Material &  Results &
Discussion

Water column contamination in literature

O Tamar estuary, England (Sadri et
Thompson., 2014):

o 0.74 particles.m3

% 8 o)
o
U7 PK2M, g, (aSe%/ PRSES]

- O Guanabara bay, Brazil (Olivatto et al.,
5 0 2019):
22 w0 . o 14 -213 particles.m®
S g 3 /1
9 E . .
s =20 | O Urban estuaries, China (Zhao et al,,
s e
0 _ S o 136 - 249 particles.m3
La Roque Vieux-Port La Bouille

SAMPLING POINT

O Surface water [ Subsurface water September 16, uMed 2019 11



Plastic-Seine Material & Results &
project Methods Discussion

MPs concentration in sediment
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Plastic-Seine

Material &

CONCENTRATION
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MPs concentration in sediment sa €y

Sediment contamination in literature

o Pearl river, China (Fan et al., 2019) :
o 258 - 685 particles.kg™
N

W

972
610

Vieux-Port La Bouille
SAMPLING POINT

O Ebro delta, Spain (Simon-Sanchez,
2019) :

o 2052 particles kg™

September 16, uMed 2019 13



Plastic-Seine Material & Results &
project Methods Discussion

Polymer identification in water

100%

90%

80%

70%

60%

50%

40%

NOMBRE DE PARTICULES

30%

20%

10%
0%

La Roque La Roque Vieux-Port Vieux-Port La Bouille La Bouille
Surface Subsurface Surface Subsurface Surface Subsurface

[ Aucun spectre  [1Non identifié [ Naturel Pigment [PA [IPS MPET CPP MPE

Raman spectroscopy results for 25 % of water samples from the Seine River
estuary

September 16, uMed 2019

O

Between 10 % and 50 % particles did not
respond or spectrum was not identified

PE &PS contribute between 20 % and 45
% of the samples

Vieux-Port: crystal PS microbeads

Type of polymers found, a) PE, b) PA, c) PP, d) PS



Plastic-Seine Material & Results &
project Methods Discussion
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WFTIR spectroscopy results for 10 % of sediment samples from the Seine River estuary

September 16, uMed 2019

Polymer identification in Sedi

O

High proportion of PE particles
and copolymer PE-PP

Occurrence of PVC not found in
water column = high density

15



Plastic-Seine Material & Results &
project Methods Discussion

o QOutcomes;

» High concentration of MPs in water column samples in the Seine River estuary
» Point-source pollution of crystal PS microbeads in Vieux-Port

» Same order of MPs concentration in sediment samples as in the literature

> Between 20 % and 45 % of PE & PS in water column samples

» PVC found only in sediments

September 16, uMed 2019 16



Plastic-Seine Material & Results &
project Methods Discussion

Outcomes & perspectlves

O Perspectives:

> Increase the percentage of particles identified in each sample to
increase the representativity of the results

» UFTIR for unidentified and no responding particles to increase
percentage of identified particles

» Impact of salinity gradient on the MPs distribution in the water column

September 16, uMed 2019 17
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Plastic-Seine Material & Results & References
project Methods Discussion
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