Objective assessment of the evolution of microplastic contamination
IN sediments from a vast coastal area
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Contextualization Target area

The environmental pollution by microplastics Is well recognized. Microplastics were
already detected in various matrices from distinct environmental compartments SCAN ME
worldwide, some from remote areas. Various methodologies and techniques have
been used to determine microplastic in such matrices, for instance, sediment
samples from the ocean bottom. In order to determine microplastics in a sediment

matrix, the sample is typically sieved through a 5 mm mesh, digested to remove the |_E

..-5@7

organic matter and density separated to isolate microplastics from the denser part of ;I'.l.l.l.

the sediment [1]. The physical analysis of microplastic consists of visual analysis under . g .: o el

a stereomicroscope to determine particle size, colour, and shape. The chemical ""IJ "
analysis Is performed by an Iinfrared spectrometer coupled to a microscope e 1il£‘.|:
(micro-FTIR), allowing the identification of the chemical composition of microplastic, o "' J-

lL.e., the type of polymer. Creating policies and legislation to control and manage
(micro)plastic pollution is essential to protect the environment, namely the coastal
areas. The developed regulation must be supported by the known relevance anad
trends of the pollution type. This work discusses the assessment of contamination
trends of a 700 km? oceanic area affected by contamination heterogeneity, sampling
representativeness and the uncertainty of the analysis of collected samples [2].
The methodology developed consists of objectively identifying meaningful variations FOR THE

of microplastic contamination by the Monte Carlo simulation of all uncertainty COMPLETED
sources. The comparison of contamination levels was performed for a 99% confidence

level. The collected information on the environmental area is crucial for the objective WORK VERSION
and binding determination of microplastic contamination relevance [3].

>0 C 400 U

: T Google Eartt

20 km 4 Bata SI0, NOAA) U.S: Navy; NGATC
Image Liandsat/iGopernicus

Experimental

¢ NaCl density
separation

* HO, dlgestlon * Vlsuallsatlon | ¢ Micro-FTIR analysis

¢ Sampling ¢ 5 mm sieving

immum =ll
lllll )
il
FESTeEEEaauR
, EE'EIHII:‘-'-? /
EEREEY )
‘lllll -

=71 Wy

Reflet (VA)
© ©
o a
T
i
(%)
3
o
C‘: J >

TR
» . B —
________ S

Measurement uncertainty determination

+ Identification of the measurement uncertainty sources
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Content: a) simulation of information on microplastic contamination at each sampling point; b) simulation of various 3D surfaces expressing spatial contamination variability; ¢) numerical scan
S pat 1A | h ete rog ene |ty of microplastic values in the 3D surfaces to collected contamination estimates in the sampling area (blue dots); d) simulation of microplastic levels distribution from contamination estimates.
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Conclusions

¢ Microplastics (T) * Polyethylene terephthalate (PET)

¢ PET microplastics are
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