Spectroscopic and thermal analysis logurianSea
surface floating plastic fragments collected In the
UB S framework of participative science
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INTRODUCTIOBlirfacefloating microplasticmaterial was collectedin the LigurianSeaduring specificcampaignof the citizen scienceassociatiorExpeditionMED 52 sampleswere

collected between Toulon, Calviand Genovaat an averagespeedof 2.5 knots during 60 min eachwith a Manta trawl net lined with 0.333 mm mesh Sampleswere transferredto the

collaboratingscientificinstitutes. Microplasticwas enumeratedand measuredby imagingtechniquesand sorted out. It was further characterizedusingspectroscopyor thermal analysisin

orderto classifyit into different familiesof plasticsaspolyolefing polystyrenicspolyesters polyamidesand others

Volunteerswere involvedin assistingsamplingoperationsand were supervisedclosely Thisinteractive scienceprogramallows comforting the study on the long term. A more collaborative
governancef the marineenvironmentby citizensis anotherbenefit of this approach
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Fig 1. Location, date and hours of Manta tows. The
variouscolorsrefer to the different legs Severaltows were
performedin coastalenvironment,seeinsert.

Fig 2. A ZooScanimage of a Manta tow sample
fraction. Most of the black particlesare polystyrene
particles Insert zoomon small plasticfragments

SPATIAL DISTRIBUTION OF
MICROPLASTIC

Comparison between the ZooScan and
stereomicroscopyshows an underestimation of
microplasticby the former method. Modification
of the settingsshouldimprovethe precisionof the
Instrument  The spatial distribution  of
microplasticis contrasted Highin the harborsand
nearshore, lower Iin the bays with open sea
connection Offshore, microplastic concentration
and surface area are increasing Every sample
containedfloating plasticdebris
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Fig. 3a & 3bMicroplasticnumerical concentration fronZooScanmaging (a) and the their surface area (b) in harbors and near coast (yellow), |
bays (pink) and offshore (white). Horizontal lines = mean values.

CHARACTERIZATION

Non-destructiveFouriertransforminfrared spectroscopyFTIRWwasusedto specifyabsorptionbandsfor eachmicroplasticandto comparethem with spectrafound in literature. Onthe baseof
theseresults,a data bankcontainingthe spectraof main marine microplastichasbeenestablished Thermogravimetrianalysig TGAwas carriedout on eachmicroplasticsample Finally,the
thermal characteristicsof microplasticsi.e. glasstransition temperatures(T,), cristallinity and melting temperatures(T,), were collected using differential scanningcalorimetry (DSC)The
results obtained usingthe combinationof the different characterizationtechniquesallowed us to initiate and to developa methodologyfor classifyingmicroplasticsamplesinto the main
familiesof plasticspreviouslymentioned

families in collected samples.

Fig. 6 Distribution of main plastic

Fig. 4 IR spectrum of polyamide 6,6 (NYLON Fig. 5 TG analysis of polyamide 6,6 (NYLON
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DSCesultsfor polyamide6,6 (NYLON) : T,=57°C ; crystallinity G0% ; T, =260°C
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