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Plastic pollution in rocky coastal areas of high ecological value: 
development of innovative technologies to assess the impact, 

removal and recycling of materials
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..which worsens in basins with limited water

exchanges and densely populated coasts as the

Adriatic Sea.

Remaining in the sea for hundreds years, plastic can

transport inner additives [1] and adsorbs chemicals

on its surface, which can be released again in the

environment [2,3,4], posing potential risk to marine

biodiversity.

OCCURRENCE  OF MARINE PLASTIC DEBRIS IS 

A WELL-KNOWN ISSUE..

This PhD project aims to investigate the presence and

the effects of plastic litter (both macro- and

microplastics) in the marine environment with a

special focus on the Conero Riviera, including both

field sampling activities and laboratory experiments.

Specific objectives are to study: (i) plastic-biota

interaction and possible consequent adverse effects

and (ii) role of plastics as carriers of contaminants
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OCCURRENCE OF MICROPLASTICS IN MARINE ENVIRONMENTAL AND BIOLOGICAL SAMPLES COLLECTED ALONG THE CONERO RIVIERA (Ancona, Italy)

AND ASSESSMENT OF POLYMERIC NATURE THROUGH MICRO-FOURIER TRANSFORM INFRARED SPECTROSCOPY (μFTIR)

- Water column: Micro Plastic

Particle Pump with 3 filters mesh

sizes 300μm, 100μm and 20μm

(filtration capacity 1m3 water/10

min).

- Water surface (first 20 cm):

Manta net 300μm mesh

(equipped with a flow meter),

lowered from the boat, left

floating and transported along

fixed transepts.

- Sediment: specific bucket

(Van ven grab)

LABORATORY ANALYSIS
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SAMPLING ACTIVITIES
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Membrane Filter

0.8 μM

15% H2O2 

solution

F INAL  

D IGEST ION

V ISUAL  

SORT ING

POLYMER IC  ID ENT I F ICAT ION  

o f  MP s

Items are cutted in

fragments ≤ 1cm2

100 g/L 

Plastic-Water 

Ratio 

(except for PB and DB)

Seawater

Leaching Time 

(LT) 72h

LEACHATES  PREPARAT ION AND ANALYSES

P L A S T I C  L E AC H AT E   F O R  C H E M I C A L  A N A LYS I S

AAS  metals
nitric acid 20% 

(LT 4h)

2^ Washing Solution

Metals
GC with FID for AHs

Central 

Adriatic Sea, 

Ancona Coast 

(Italy)

5 CATEGOR IES

1 Heterogeneous Fragments (HF)

2 Polystyrene Boxes (PB)

3 Mussel Nets (MN)

4 “Rapido” Trawls Rubber (RTR)

5 Drink Bottles (DB)

SAMPL ING ACT IV I TY

PLAST IC  POLYMER  

IDENT I FCAT ION ( F T- I R )

typical fishery 

targeting flatfish  in 

the western side of 

the north-central 

Adriatic

SAMPL ING AREA

COLLECT ION  AND CHARACTER IZAT ION OF BEACHED PLAST IC  I TEMS

“RAPIDO” TRAWL 

VIRGIN BEACHED HPLC for PAHs 

‘VIRGIN’: new store-bought material

‘BEACHED’: naturally weathered material

collected on the beach

PLASTIC LEACHATE  FOR ECOTOXICOLOGICAL BIOASSAYS

Tested at

different

dilutions

Leachate is

filtered with a

Minisart syringe

filter 0.45 𝜇m

A. fischeri

P. tricornutumto avoid mechanical

disturbance of 

plastic particles

Organic 

compounds

methanol (LT 4h)

Tab. 1 Polymer composition of samples 

expressed in percentage. 

PERCENTAGE BIOLUMINESCENCE INHIBITION (A. fischeri )

BEACHED PLASTICSV I R G I N  PLASTICS

PERCENTAGE GROWTH INHIBITION (P. tricornutum )

VIRGIN PLASTICS BEACHED PLASTICS

Fig. 4 Concentration (mean ± st. dev.; n = 3) of 

AHs (μg/g) and PAHs (ng/g) measured in virgin 

and beached plastic leachates.
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«TOGETHER FOR THE MEDITERRANEAN SEA»

HOW TO OBTAIN CLEAN ENERGY FROM PLASTIC 

WASTE RECOVERED FROM THE SEA
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«PLASTIC LITTER IN ADRIATIC BASIN» 
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The results will be presented at The 21th International Symposium on Pollutant Responses In Marine Organisms (PRIMO21) Gothenburg Sweden, May 22-25

2022 during the session «Plastic Pollution, Microplastics & Responses in Marine Organisms» with a Poster: «Leachates from beached and new plastic items:

assessment of chemical composition and ecotoxicity to marine organisms».


