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1 Introduction

Preventing Plastic Pollution project has established seven pilot catchments to
determine a baseline of the amount & sources of plastic pollution. In order to
compare all the actions carried out and their impacts by involving all the
stakeholders in the catchment areas.

Working in partnership with 18 organizations from across France and England,
Preventing Plastic Pollution seeks to understand and reduce the impacts of
plastic, macroplastics and microplastics pollution.

It is important to understand the origin of plastics at sea in order to effectively
target the sources that release them. Globally, we lack a baseline of the extent of
plastic pollution and where that pollution is coming from, making management
of the problem piecemeal, costly and difficult.

Working in 7 pilot catchments that represent different activity conditions in the
France-Channel-England area: Bay of Veys, Rade de Brest, Bay of Douarnenez,
the Medway, the Tamar, the Great Ouse et Poole Harbour. The pilots will be used
to demonstrate the effectiveness of a transferable catchment based approach to
plastic pollution.
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These 7 pilot catchments of the project in partnership worked on a
harmonisation of plastic pollution measurement and identification methods
aiming to have a comparative approach.

This Guidance on standardised approaches to measure plastic pollution, present
the protocols adopted across the 7 catchments for sampling and analysis of
microplastics in seawater, freshwater and sand sediments.

Other aspects of the standardisation of measurements are presented in the
other project deliverables:

e Macroplastic database to gather data from litter survey, litter picking and
clean up events at the catchment rivers, the coast area and on beaches in our
pilot catchments. Available at:

¢ Microplastic database, to gather data from microplastic surveys from
involved partners.

e The conceptual catchment model used to identify pollution hotspots (zones
and activities), a scalable and transferable modelling tool to provide
quantifiable evidence of sources and quantities of plastic pollution in
catchments. See documents: “Guidance on transferrable catchment model”,
and “Macroplastic distribution model”.

Dispersion model at sea.

The project work package: Understanding Plastic Pollution - From Source to Sea,
also looked at the impacts of microplastics in freshwater and marine
environments. A report: Ecological Risk Assessment presents these results.

2 Water sampling

2.1 Catchment rivers sampling

The definition of sampling points is very important and must take into account all
catchment activities.

2.1.1 Useful data for positioning sampling points
e Rivers, watershed,

e Location of flow gauging stations,

e Land Use

e Agriculture: field crops, crops under plastic greenhouses, vegetables on
tarpaulin (onions, shallots, corn, etc.),

e Urban areas, roads crossing rivers, laybys,

¢ Industrial zones and related activities

e Location of wastewater treatment plant discharges and their type of
treatment (water file and sludge file), sludge spreading plans,
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e Industries,
e Location of storm basins, rain outlets...

2.1.2 Field equipment

The choice taken was to create a sampling net for rivers as similar as possible to
the nets used in the marine environment for many years, the Manta net (see
section 2.4.2).

Rectangular opening net 100 * 30 cm. 330 pm or 80 pm mesh

For small streams, outfalls or wastewater treatment plants, another type of net is
used, similar to the plankton net: circular diameter 25 cm. 330 pm or 80 ym
mesh;
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Small equipment:

e 2,5mm, 250 pm or 80 pm sieve.

e Glass bottles previously passed in a
muffle furnace at 450 ° C, covered with
aluminium foil;

e Metal pliers, screwdrivers, stainless steel
hose clamp;

e Metal ruler;

e Current T
meter or L
hydrological
impeller;

e Timer

2.1.3 Recommendations for the prevention of external contamination

¢ Avoid wearing synthetic fibre clothing.

¢ Avoid standing in front of the sampling area: Stand behind or to the side of
the net during sampling.

e If necessary, wipe the material with a paper towel or natural fibre wipe
(cotton for example).

e Cover the sample to limit its exposure to the air.

2.1.4 Sampling protocol
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On arriving at a site, filter 3 buckets of stream water through a 250 pm metal
sieve into a metal bucket. Fill a sprayer up to the 8 L mark with this filtered river
water. These will be the reservoir of net and sieve washing water. Details of the
sampling location are recorded and photographs taken of the site. Next, rinse
the net by pouring filter water through the net with the cap of the cod-end
removed.

Choose a location in the river channel where best to place the net. If possible,
choose a location at the sampling site with at least 30 cm depth of water in the
thalweg (main cross-sectional area of flowing water across the stream). In
wadable waters, and where it is safe to do so, hammer two rebars into the stream
bed to hold the net frame (with floats where appropriate) in place perpendicular
to the flow or alternatively hammer metal stakes into the riverbanks and tie off
the net from these points. In non-wadable waters the net is deployed from either
the riverbanks with angle iron or from river crossings with the frame being
dropped off the downstream side of the crossing and tied off ensuring it is
perpendicular to the flow.

Position the sampling net at this location, measure the headroom if necessary. If
the net is fitted with a mechanical current meter, the number of rotations is noted.
If an hand held current meter is used to measure flow, the nose of the current
meter is positioned in the immediate vicinity of the opening of the net. Three
measurements of flow velocity are taken at the start, the middle and at the end of
the sampling.

The protocol for sampling at sea with the manta net provides a volume of water
of 160 m3 (see 2.2). Due to low flow velocities in the river, sometimes this volume
is difficult to reach. In order to limit the sampling time, a maximum duration of 30
min per point has been decided. The filtered volume is then calculated from the
measurements of current velocity (either from meter fitted to the net of the hand
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meter) as a function of the dimension of the wetted section of the opening of the
net.

For the hand current meter, an abacus indicating the volume filtered as a function
of the flow speed makes it possible to determine the immersion time of the net
to filter a volume of approximately 100 m?.

At the end of the time limit, the net frame is removed from the river flow, if fitted
with a mechanical current meter, the number of rotations is noted. The contents
of the net are carefully washed down to the end of the bag by first dunking the
net in the stream and then, with the net raised to head height or suspended off a
bridge to rinse with river water.
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The contents of the net are recovered in the 200 or 300 um sieve. Sorting is done
on site to remove macroparticles such as plant debris. This debris is rinsed by
being rinsed/dunked in the coarse sieve within a bucket of filtered stream water
before disposal.

The residue from the sieve is transferred to glass bottles and kept in an icebox and
returned to the laboratory as soon as possible, where they are refrigerated or
frozen while awaiting processing.

In addition to the samples, a glass bottle half-filled with ultrapure water is opened
by the river for the duration of the sampling. This bottle will serve as a sampling
blank. It is kept in the same way as the samples taken in the river.

Procedural control samples are taken at every fifth site. On arriving at a
designated ‘Control Site’, the net is cleaned as above. Three buckets of filter
stream water are collected and a sprayer filled with filtered stream water. The
three buckets of filtered stream water are poured through the net. Then contents
of the net are then washed into the 250 um mesh sieve using the sprayer, and the
contents of the sieve then transferred into a labelled glass sample bottle and
covered as previously. Once the control sample has been collected, the river
microplastic sample is collected as normal.

Data forms (see below) are filled in for each sample.
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Data form used for microplastic sample

mnmerr ey - Preventing Plastic Pollution
France ( §anfel) England CATCHMENT
havmrng DATA FORM : MICROPLASTIC SAMPLE
Sample identification:
Data point name: location/place:
GPS coordinates: latitude - longitude:
Date and time of sampling: Identification of sampler(s):

Weather conditions: dry sunny  dry cloudy wet rain  storm  snow  freeze

Sampling position: on the shore from the water from a bridge from a boat
Technigue used: mesh size 300 pm mesh size 80 pm
Depth : surface 30 cm of surface other (specify) -

Nature of the sample: river water

Description of biophysical environment

Substrate type: silt/mmds sand small gravel gravel/block
Presence of: oils foams floating sludges plant debris other
Clarity: clear light cloundy cloudy
Qdour : oils waste water other (specify)

| Hyvdrology: low waters medium waters lugh waters flood

Particular comments:

Sampling time:
minutes

diterrey E B Frevent
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France {

mniLerIrey -
Channel
Manche

PR
PLASTIC POLLUTION

Preventing Plastic Pollution

) England

CATCHMENT

DATA FORM : MICROPLASTIC SAMPLE

Speed measurementl Speed in m/s

Time in min

. 3
Volume inm

1-start

#DIV/0!

2

3

4-15min

#DIV/0!

#DIV /0!

10

Total volume

#DIV/0!

Photo(s) of the sampling point:

All the information is entered into the microplastics database.

Channel ) England

France ( Manche
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2.2 Coastal areas sampling

2.2.1 Useful data for positioning sampling points

e Check tidal times and coefficients: samples should be taken at the same time
of the tide (ebb tide or low tide to target plastic debris from the catchment).
Avoid tidal coefficients above 100 or exceptional weather events that result in
a large amount of organic debiris (driftwood, algae) from the catchment areas
that disrupt sampling.

¢ Avoid sampling in seaweed beds and tide lines as these structures tend to
accumulate plastics, which will overestimate the average contamination level
of the area.

e Have a good knowledge of the hydrodynamics of the area to position the
sampling points (estuarine zones, mixing zones), currentology, circular
accumulation zones (if possible with the help of modelling).

¢ Identification of human activities constituting potential sources of
contamination in order to position sampling points: densely populated areas,
ports (commercial, fishing, yachting, military), wastewater treatment plants,
tourist or industrial areas, shellfish farming, mooring areas, etc.

2.2.2 Field equipment

Rectangular Manta net with an opening of 60 * 16 cm (335 pm mesh) or double
neuston type net with lateral floaters (335 pm mesh).

*PREVENTI 12
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Others

e Flowmeter

e GPS

e Timer

¢ 5mm and 280 uym sieve
e Sprayer

e Water wash bottle

e Metal pliers, screwdrivers, stainless hose clamp;

e Glass bottles previously passed in a muffle furnace at 450 °C;
¢ Notebook, markers pen

2.2.3 Protocol

To investigate the presence of microplastics (MP) in surface waters, the top 20
cm of water is sampled using a standard Manta net or a double neuston with a
mesh size of 335 um at an average speed of 3 knots for 20 min. At the beginning
of the sampling the GPS coordinates and the value displayed on the flowmeter
are recorded.

To avoid the net overlapping the waves, which could lead to variability in the
flow of water through the net and mixing of the water in the water column due
to the wind, the sampling of surface water is carried out when the wind speed is
less than 5 m s™, corresponding to a Beaufort scale of O to 2. The weather
conditions (wind, rainfall) are noted. Sampling is systematically carried out
against the current at ebb tide, when the water flows out of the bay.

At the end of the sampling, the GPS coordinates and the value displayed on the
flowmeter are recorded again. The net is rinsed from the outside with seawater
collected on site using the sprayer to concentrate the debris in the collector. The
samples are immediately transferred to glass jars, if the volume of marine debris
is not too large; otherwise, the debris collected is transferred to the 280 pm
sieve, and the non-plastic debris (algae, leaves, wood, etc.) is rinsed and sorted
directly on the boat. The remaining debris collected on the sieve is then
transferred to glass jars and stored at -20°C until laboratory analysis.

A glass jar filled with 50 ml of distilled water was left open on the boat for the
duration of the sampling in order to evaluate the contamination of the air by the
microfibers. All the glassware and solutions used were previously

PREVENTI 13
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decontaminated (glassware in a muffle oven at 450°C for 6 hours; solutions
filtered through a 0.2um pore size filter) in order to avoid any source of sample
contamination. Seafarers and handlers avoid wearing synthetic microfiber
clothing and the colour of the boat's hull and antifouling paint are noted to
eliminate any contamination from these potential sources.

3 Sandy sediment sampling

The protocol used was based on that proposed by Cedre.

3.1 Useful data for positioning sampling points

The sampling of microplastics on a beach is carried out on a 100 m transect
which must be positioned at the height of the high water mark of a tide with a
coefficient of approximately 80.

The sampling must therefore be carried out at times close to low tide following a
high tide close to a coefficient of 80 or after having previously located the high
water mark at a coefficient of 80 (see below)

*PREVENTI 14
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- ate ark at a coefficient of 80.
3.2 Field equipment

e 12.5-meter cotton twine between 2
stakes

e Rake, trowel and corer

e 2L metal container

e Glass bottles previously passed in a
muffle furnace at 450 °C, covered with
aluminium foil

3.3 Recommendations for the prevention of external contamination

e Avoid wearing synthetic fibre clothing.

e Avoid walking/trampling the sampling area.

e Position yourself downwind of the transect.

e Clean the material with a paper towel or natural fibre wipe.
e Cover the sample to limit its exposure to the air.

3.4 Protocol

The sampling must be representative of the 100-meter section: 16 samples
represented by 8 segments of 12.5-meters. For this purpose, a 12.5-meter cotton

*PREVENTI 15
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twine is used. It contains two 50 cm twine ends fixed at 5 and 10 meters from
point A respectively (Figure below).

The sampling is made with a guided random method. The sampling is called
“guided” because the sampling points are placed at 5, 10, 15, 20, 30, 35, 40, 45, 55,
60, 65, 70, 80, 85, 90 and 95 meters. Sampling is random, as at each sampling
point a circle of 1 meter in diameter is drawn with the help of 50 cm twine ends
and sampling will be carried out randomly within this circle. Sampling is carried
out with a7 x 7 cm corer sunk to a depth of 5 cm.

AN ART

A B

Diagram of 12.5 meter twine

QW cm

7cm

50cm

Field view

Diagram of the circle of 50 cm radius drawn and
prositioned 5 and 10 meters from point A and a corer
randomly placed
16
witerreg ° "PREVENTI
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To do this:

Go to the beginning of the 100-m section on the beach and mark the level of
the transect.

Unfold the twine by placing stake A at the beginning of the transect (the first
perpendicular end is 5m away).

Sampling from section 1: 12.5 m

At each of the 2 perpendicular twine ends, draw a circle (radius of the end).
Position the 7 X 7 cm corer anywhere in the circle, avoiding coarse debris or
algae, etc.

Drive the corer in 5 cm deep.

Using the small rake, clear the sand around the core barrel (beyond its base).
With the trowel in a horizontal position, cut the sand at the level of the base
of the corer.

Tilt the sampler, keeping the sand inside (with the trowel blocking the hole).
Remove the sand from the trowel and scrape off any excess sand from the
corer.

Transfer the contents into the 2 L container and cover with the lid.

Continue transect (section 2): 25 m

Rotate the line (stake A moved, stake B held in the sand) to reach the 25 m
(section 2).

Repeat the operation carried out for section 1.

Continue the transect by carrying out sections 3 (37.5 m) and 4 (50 m).

The sampled sand is then homogeneously mixed in a metal container. Then the
quartering method is carried out 3 times.

For a distance of 50 m, there are 8 segments of about 0.25 L (2 L in total). The
quartering method allows to go from a volume of 2 L to a volume of 0.25 L.

*PREVENTI 17
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Following quartering, the samples are transferred to glass bottles and stored in a
cooler prior to deposit in the laboratory. The samples are kept in negative cold
until they are processed.

In addition to the samples, a glass bottle half-filled with ultrapure water is opened
by the river for the duration of the sampling. This bottle will serve as a sampling
blank. It is kept in the same way as the samples taken in the sand.

Data forms (see below) are filled in for each sample.

Data form used for microplastic sample in sandy sediment.

*PREVENTI 18
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sMiLerrey EA Preventing Plastic Pollution

rance | gonehe | Englard )
Research and Development unit

foy--Lcy. P S5

FIELD SHEET : Microplastics sampling in sediments

Catchment area :

Location/place :

Data point name :

GP5 coordinates @ Latitude - Longitude :

Sample identification :

Sampling date and time :

Sampler(s) identification :

Tide : Coefficient : High tide - Low tide :

Transect length :

Subsamples number :

Sampling containers number !

Weather conditions :

Dry and sunny [] Dryand overcast [ Humid [0 Rain [0 Storm [ Snow [0 Frost

Sediment type :

Sitt/mud [ Fine sand [0 Coarse sand [0 Gravel

Mumber of persons on the beach :

Ot 5 0 5to10 O 10te20 0 =20

Presence of !

O Algae [0 Rocks O wastes

If presence of wastes, wastes types !

Ohservations :

This document cannot be reproduced in any form without written consent from GIP “LABOCEA"
Site of BREST Phone : 02-98-34-11-00 Fax. : 02-95-34-11-01
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4 Microplastic analysis in water
4.1

4.2 Recommendations for the prevention of external contamination

4.2.1 Laboratory work environment

e To wear a cotton lab coat in an area that is "as clean as possible", do not wear
synthetic clothing, favour non-fibrous cotton clothing. Be careful with certain
hygiene and cosmetic products.

e When possible, do not use laboratory gloves (electrostatic attraction of fibres
= risk of contamination).

e Avoid carrying out operations under air vents and air conditioners that may
carry fibres. Working in a closed room is preferable, such as a laminar flow
hood that can further limit external contamination.

4.2.2 Preparing solutions

Each solution should be filtered with a membrane pore size of 0.2 to 1 um to limit
the contribution of fibres and/or particles during the cleaning and rinsing of
equipment and digestions: ultrapure water, ethanol, digestion solution, etc.
Identify containers (for example with "MP") used only with filtered solutions.

Even if you are using a glass bottle, make sure that the plastic cap is not worn out
(coated seal): if it is, opening and closing your bottle can cause microparticles of
plastic to be released from the cap. The same applies if you use other plastics:
make sure there is no contamination. Adding an aluminium foil between the cap
and the neck can limit this possible contamination.

4.2.3 Preparing material

e Use glass or metal materials rather than plastic, especially for items in direct
contact with the sample.

e Limit the use of materials with a coated inner lining that could crumble
(coated seal caps, etc.),

e Whenever possible, place the material (glassware + fiberglass filters) in a
muffle furnace (6h at 450°C) to eliminate any external particles. If not

PREVENTI 20
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possible, rinse the material (glassware + dissecting tool) with ultrapure water
at least 3 times and then once with filtered 70% ethanol. Store in aluminium
or in a clean, closed glass or metal container.

4.2.4 Environmental and negative controls

e Sampling control: a glass bottle, containing ultrapure water, is left open for
the duration of the sampling period and then filtered through a filter
corresponding to those used to filter the digestates.

e Procedural control: filtered.

e Laboratory control: contamination via the surrounding air: a control (number
to be defined according to the number of samples) undergoes the same
analysis steps as the samples (digestion, filtration, observation).

e Procedural blanks: the entire field and laboratory process is repeated 3 times
with ultrapure water, give an indication of how much contamination
originates from the method not the sample.

*PREVENTI 21
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4.3 Protocol for microplastics analysis in water samples

4.3.1 Equipment and products required

Equipment:

Glass petri dishes, metal sieves, metal tweezers, glass or metal
Erlenmeyer/beaker, heated stirring block or shaking heated water bath, glass
magnet bar, binocular loupe, FTIR or Raman.

Solutions (filtered at 0.2um):

Ultrapure water, ethanol, hydrogen peroxide, potassium hydroxide.

4.3.2 Sample preparation

1. The whole sample is poured through 5mm, Tmm and 300um stainless steel
sieves stacked on top of each other (inside a glass or metal container) when the
amount of organic material is high, otherwise the sample is transferred to a 300
or 280um sieve.

2. Plastic particles > 5 mm are collected manually (with help of tweezers) and
placed on a filter in a glass dish or in a sealed vial:

*PREVENTI 22
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3. Plastic particles visible to the naked eye (0.5-5mm) were collected using
tweezers and placed in a separated glass dish or in a sealed vial:

The manually collected fractions > 5 mm and 0.5-5 mm are stored dry at -20°C in
the dark before being processed by FTIR.

The rest of the sample will undergo digestion steps (H.O. and KOH, see following
steps below).

4. The remaining sample present in the sieve is collected and transferred to a glass
Erlenmeyer (or any other glass container):

4.3.3 Digestion

First step of chemical digestion using H,0, 30% (1 volume of sample + 1 volume of
H.0,). Start the digestion at 25°C and gradually increase to 50°C under agitation at
300 rpm for 2 hours. Use a glass magnetic stirring bar.

*PREVENTI 23
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e Recover the digestate by filtration through a 300 uym sieve that can be placed
inside a large glass or metal container. The Erlenmeyer flask and the digestate
are carefully rinsed with ultrapure water to remove all traces of H,0,.

The sample is put back into a new Erlenmeyer for the second digestion:

- for river water: KOH 10% (1 volume of sample + 2 volumes of KOH) at 60°C for 24
hours under agitation at 300 rpm. Use a glass magnetic stirring bar.

- For sea water: 200 or 400 ml (depending on the amount of organic matter) of a
H.0,/KOH mixture.

After 24 hours, the stirring is stopped (remove the stirrer and the temperature
probe).

For sea water (less organic matter): the sample is rinsed with ultrapure water on a
280 um sieve and then filtered through a cellulose nitrate filter.

Samples on filters are photographed in high definition using a binocular
magnifying glass with an automated stage and then stored at 4°C until the
particles are analysed by FTIR spectrometry. All particles are pointed and counted
one by one on the high-definition photos of the filters (ImageJ Software).

For river water: The Erlenmeyer flask is placed on an incline in a dish, wedged with
aluminium for decantation for 48 hours.
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The supernatant is vacuum filtered onto either cellulose nitrate filters (47 mm
diameter, 12 ym mesh) or stainless steel (25 mm diameter, 150 um mesh) and
thoroughly rinsed with ultrapure water. It may be necessary to use several filters
if there are large numbers of particles in the sample.

Where there were substantial amounts of inorganic material, density separation is
used. NaCl is added to saturation, the solution stirred and left for 24 hrs. The
surface layer containing floating particles is removed and stored in a glass vial
before filtration.

Place each filter on aluminium foil in a separated glass dish (so that the filter does
not stick to the bottom as it dries). Let the filters dry for 24-48 hours.

For cellulose nitrate filters, transfer, under binocular magnifying glass, the plastic
particles on an alumina filter (porosity 0.2 um) for FTIR analysis (do not put too
many particles on the filter and space them enough). Stainless steel filters can be
used in the FTIR directly, without transferring particles.
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4.3.4 Identification using FTIR microspectroscopy

In the project the chemical nature of the particles is determined by non-
destructive analysis using an attenuated total reflection Fourier Transform
infrared (FTIR) spectrometer. The project partners were equipped with an FTIR,
however, as the characteristics of each instrument were different, variations in the
protocol took place, but internal tests validated the results of the different
instruments (see section “Interlaboratory tests” below).
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FTIR requirements: Microscope coupled to a spectrometer for reflection and
transmission analysis. It also needs to be coupled with a diamond or germanium-
tipped ATR to identify large particles. Ideally, it should be possible to carry out
rapid mapping and even imaging.

The FTIR should be able to identify particles from 5 mm to 200 pm (10 um is the
lower limit for FTIR). The spectral range should be 700 to 4000 cm™. Spectra can
be acquired manually or automatically. A good spectral resolution (min. 8 cm™) is
preferred.

The detector can be cooled with liquid nitrogen for rapid analysis. The stage must
be motorised in order to move the filter easily.

Choice of filters: cellulose nitrate, alumina, stainless steel or silicon. Plastic filters
such as polycarbonate are not recommended.

Particle identification by FTIR :

For particles larger than 1 or 0.5 mm and isolated under binocular magnifier:
position the filter on the FTIR stage. Count the total number of particles.

Put on the ATR tip, select the corresponding acquisition mode and make the
necessary adjustments. Position on the particle to be identified and start the
acquisition of the infrared spectrum. ATR acquisition must be done in manual
mode as some particles may stick to the tip.
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For smaller particles, it is possible to either perform the analysis by ATR (manual
mode), or to use the reflection mode or the transmission mode (transparent
samples) in manual or automatic mode (be careful with the autofocus).

When the spectrum is acquired, the background noise must be subtracted and
compared with a database either provided by the manufacturer of the instrument,
or purchased (commercial database), or made in-house from known materials
(aged plastics for example). A background noise is made between each particle
analysis.

A particle is considered to be identified when the percentage match is more than
70%.

The spectra of the identified PM are stored in .csv or .txt format. The results are in
Excel format.

The results are provided in numbers per polymer type (PE, PP, PS...), per size class.
The particle size limit that can be identified by FTIR is 10 um, this particle size limit
also depends on the sample preparation stage.

Special case of non-automated FTIR:

For particles < Tmm: The large quantity of particles < Tmm and the absence of an
automated method may require a sub-sampling of these particles for their
spectral analysis. This sub-sampling step makes it possible to calculate a minimum
number of particles to be analysed according to the total number of particles
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counted by the operator on the filter while setting a maximum error threshold
linked to the sub-sampling (here fixed at 20% maximum) (Kedzierski et al., 2019).

In addition, the colour, shape and texture of the particles are also monitored
visually.

Special case of particle-laden filters with an automated FTIR:

If the number of particles is very high, sub-sampling can be carried out in order to
reduce the analysis time. Several approaches are possible: analyse a specific
number of particles as a function of the total number or analyse a percentage by
mass of the number of particles (min 20%).

4.4 Interlaboratory tests

4.4.1 Internal to the project

An inter-laboratory exercise on a common sample was carried out among the
different project partners, in order to verify the FTIR identification of the different
microplastic polymers.

4.4.2 External to the project

Interlaboratory exercises of European networks (QUASIMEME, JRC) were carried
out in order to ensure the accuracy of the reported results (not all partners).

*PREVENTI 29

'-ASTIC POLLUTION:

uuuuuuuuuu

France ( {12"0¢!) England




Standardised approaches to measuring plastic
pollution

5 Microplastic analysis in sand/sediments

5.1 Recommendations for the prevention of external contamination

See above section “Recommendations for the prevention of external
contamination”

5.2 Protocol for sand samples

5.2.1 Preparation of the concentrated ZnCl2 solution

To be done in a flow hood.

Prepare a concentrated solution with a density greater than that of all the
polymers, 1.7 kg of ZnCl; in 1L of ultrapure water.

- Shake until complete dissolution. Caution: exothermic reaction.
- Filter the solution to remove any particles in suspension (cellulose nitrate filter).
- Collect the filtered solution in the Erlenmeyer flask.

- Transfer to a 2.5 L amber bottle and store.

5.2.2 Sample preparation

Sieving:
- Weigh 100 g of raw sample into a glass container.
- Overlapping the 5 mm, 1 mm, 300 um and 80um sieves in a glass or metal dish.

- Transfer the contents of the sampling onto the first sieve (5 mm), then rinse the
sides of the glass container with ultrapure water. Rinse the container several times
with ultrapure water and transfer the contents onto the sieve.
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- Use tweezers to remove the large pieces (>5 mm). Rinse them and place them
(as flat as possible) on a filter.

- Rinse the sieve well.

- Remove the 5 mm sieve. Rinse the back of the 5 mm sieve as well, so that what
is left on it falls onto the 1 mm sieve.

- Rinse the 1 mm sieve with ultrapure water and place the pieces >1 mm on a filter.
Rinse the sieve several times. Rinse the edges of the sieve well.

- Rinse the back of the 1 mm sieve as well, so that what is left on it falls onto the
300 um sieve.

- Transfer all the particles retained on the 80 um and 300 pum sieves into 2
Erlenmeyer flasks which have previously been passed in a muffle furnace. Rinse the
walls of the sieves well.

5.2.3 Extraction

Agitation et decanting:
To be done in a flow hood.

- Introduce two volumes of dense ZnCl, solution to one volume of sand. Using a
glass rod magnet and a magnetic stirrer, stir the contents of the Erlenmeyer flask
with sufficient agitation to move all the sand. (Cover the Erlenmeyer with a
crystallizer and aluminium foil).

- After 5 minutes of stirring, place the Erlenmeyer inclined in a dish, wedged with
aluminium and let it decant for 24/48 hours. The Erlenmeyer flask is always
covered with the crystallizer and the aluminium foil.

Filtration:

- Transfer the supernatant into the filtration system, then filter (CAUTION: do not
add all the ZnCl,, it is necessary to limit the appearance of grains of sand on the
filter).

- Rinse the filter and the Buchner with ultrapure water.

- Remove the filter from the filtration apparatus and place it in a petri dish on a
sheet of aluminium foil to dry before analysis under a binocular magnifying glass.
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- Repeat the agitation, decanting and filtration operations a second time in the
same way.

- Two filters are thus obtained.

Note: Depending on the nature of the sample, additional digestion steps may be
performed.

5.2.4 Analysis

Identification of particles by FTIR according to the same protocol as for water
(see section “Identification using FTIR microspectroscopy” above).
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