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Project MATISSE

eMergingcontAminanTsIn roSsSea: 
occurrence, sources and ecotoxicological 
risks   (PNRA18_00216 - B2)

The research objectives of MATISSE are 
associated to the following three lines:

ÅProviding a picture of the present 
levels of emerging contamination at 
BTN

ÅIdentifying the contamination 
sources (wastewater treatment 
ǇƭŀƴǘǎΣ ǊŜǎŜŀǊŎƘ ŀŎǘƛǾƛǘƛŜǎΣ ǘƻǳǊƛǎƳΧύ

ÅEvaluating the ecological and 
toxicological risk 





EMERGING CONTAMINANTS

less persistent but 
continuously discharged 

(semi-persistent)

known or suspected 
negative ecological and/or 

human health effects

extremely low concentrations, 
from ʈg L-1to sub-ng L-1

potential water pollutants, 
even if largely unregulated

mainly synthetic 
origin

newly identified or previously 
unrecognized contaminants

Workshop PNRA, Roma  5-6 dicembre 2023 



Vasilachiet al., Water 2021, 13, 181.ñOccurrence and Fate of Emerging Pollutants in Water Environment and Options for Their Removalò
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Danovaroet al., SunscreensCauseCoralBleaching

by PromotingViral Infections, EnvironmentalHealth

Perspectives, 116(2008) 441-447 Review2023

Environmentalimpactsof the
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Analytical methods 
for EPs in water

Åvery low concentration

Åpossible matrix effects

Åneed of sensitive and selective 
analytical techniques (GC-MS, LC-a{Χύ

Åneed of preconcentrationtechniques    
(i.e. Solid Phase Extraction - SPE) 



Critical issues

1. The analysis of trace contaminantsoften requires the
collectionof large volumeof waterand the subsequent
samplepreparationmaycausetroublesto thequantitative
determination (interferences, high blank levels, low
reproducibilityetc.)

2. Spot(or grab) samplingcanprovideaccurateandprecise
data but they represent just a òsnapshotó of the
contaminationat thetimeof samplecollection

3. To increasethe samplingfrequencyis expensiveandnot
alwayspossible
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Sampling technique based on free flow of analyte 

molecules from the sampled medium to a receiving 

phase in a sampling device

The òdriving forceó is the different chemical 

potential of the analyte in the two media

Å Enables sampling, selective extraction and in-situ preconcentration

at the same time

Å Allows sequestration of pollutants from episodic events

Å Does not affect the speciation, sampling only the dissolved phase

Å Does not require energy and simplifies the sample preparation 

procedure

Å Provides Time-weighted average (TWA) concentrations 

Passive Sampling



TWA concentrations of  pollutants : 

passive vs. spot sampling
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Polar organic chemical integrative sampler (POCIS)*

* Alvarez, D.A., Petty, J.D., Huckins, J.N., Jones-Lepp, T.L., Getting, D.T., Goddard, J.P., Manahan, S.E., Environ. Toxicol. Chem., 2004, 23, 1640-1648.
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Å Two microporousmembranes of polyethersulfone(PES, 
porosity 0.1 mm) which enclose the sorbent

Å Most common sorbents:
ïOasisHLB (Hydrophilicmodifiedstyrenepolymer)

ïTrifasic(IsoluteENV / Ambersorb1500 / SX-3Biobeads)

POCIS worksin kineticregime
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POCIS processing and analysis

HPLC-ESI-MS/MS
High performance liquid chromatography -
electrospray ionization ςtandem mass 
spectrometry



WWTP spot 

sampling

WWTP passive 

sampling

07-nov (SPE-1)

7-21 nov14-nov (SPE-2)

21-nov (SPE-3)

28-nov (SPE-4)
21 nov- 5 dic

05-dic (SPE-5)

12-dic (SPE-6)
5 dic - 19 dic

19-dic (SPE-7)

26-dic (SPE-8)
19 dic - 2 gen

02-gen (SPE-9)

09-gen (SPE-10)
2 gen - 16 gen

16-gen (SPE-11)

23-gen (SPE-12)
16 gen - 30 gen

30-gen (SPE-13)

Field activity at Terra Nova Bay

WWTP effluent of  

M.Zucchelli Station
(expedition2021-22)
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Road Bay



Road Bay

Spot sampling

Road Bay

Passive sampling

04-nov

4 nov - 25 nov13-nov

25-nv

15-gen

15 gen - 2 feb24-gen

02-feb

Field activity at Terra Nova Bay

Seawater sampling 

in Road Bay
(expedition2021-22)
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Road Bay
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Results WWTP - Spot sampling

14 ECs measured during the 37 th campaign (25 ECs detected during the two 

campaigns)

Considering the averaged concentrations for the whole period (12 weeks for 37th ):

Åmost abundant: CAFF, KETO and NAPR (11-8 µg L-1)

Åintermediate: OC, BP-3, IBU, DCF and PRX/TFL (1.5-0.8 µg L-1)

Ålower concentrations: EHMC and TCS (0.3-0.09 µg L-1)

Ådetection/quantitation limit:   E1, PFOA and PFOS


