Una visione del futuro
Verso una programmazione pluriennale del PNRA
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The research objectives of MATIS&E
associated to the following three lines:

A Providing a picture of the present
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A ldentifying the contamination
sources (wastewater treatment
LI [ yiaz NHBaSl NOK

A Evaluating the ecological and
toxicological risk
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Figure 1. Impact of sunscreen addition on nubbins of Acropora. Untreated (brown) and treated (bleached)
nubbins of (A) Acropora cervicornis (Caribbean Sea, Mexico); (B) Acropora divaricata (Celebes Sea,
Indonesia); (C) Acropora sp. (Red Sea, Egypt); and (D) Acropora intermedia (Andaman Sea, Thailand).
Images were taken within 62 hr of the start of sunscreen incubations. Scale bar =2 cm.
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Can induce coral
bleaching, damage DNA,
damage larvae, and
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Often causes
oxidative stress in
marine bacteria
and cyanobacteria

Plants

Inhibits seed germination
and photosynthesis in
severoal plants, including

cucumber, tomato, barley,

horseradish, sea spurge,
and several species of
marsh plants

Workshop PNRA, Roma65licembre 2023

o
'-'.'4
4

Crustaceans

Toxic to mussels, clams,
urchins, and others.
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Impairs
photosynthesis and
inhibits growth

Fish
Bioaccumulates in animals.
Acts as an endocrine
disruptor in fish,
decreasing fertility and
causing feminization.
Causes larval deformities
in mussels and sea urchins.



Analytical methods
for EPs In water

A very llowconeentration
A possiblermatrix:effects

A need of sensitive and-selective
analyticalitechniques(GKS, k& {. . X U

A need ofpreconcentrationtechnigues
(I.e. Solid’Phase ExtractioBRE)




Criticah! issues

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

2. Spot(or grabh samplingcan provideaccurateand precise
data but they represent just a osnapshobd of the
contaminatioat thetimeof samplecollection

3. Toincreasethe samplingfrequencyls expensiveand not
alwayspossible



Passive: Sampling

Sampling technique 'based on free flow of:analyte
molecules from the sampled medium to a receiving
phase in a.sampling.device

The odrii viing frorceo 1 s t
potential of the analyte in the two media

A Enables sampling, selective extraction anéh-situ preconcentration
at the same time

A Allows sequestration of pollutants from episodic events

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

A Does not require energy and simplifies the sample preparation
procedure

A ProvidesTimeweighted average (TWA) concentrations
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TWA concentrations of -pollutants
passive vs. spot ' sampling
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Polan organic: chemical ! integrative « sampler

Support ring @

Membrane =
Sorbent phase =
Membrane == T

Support ring @

A Twomicroporousmembranes opolyethersulfongPES,
porosity 0.1 nm) which enclose the sorbent

A Most commonsorbents
I OasiHLB(Hydrophilicmodified styrenepolymen
I Trifasic(isoluteENV /Ambersorb1500 / SX3Biobeads)

* Alvarez,D.A, Petty, J.D, HuckinsJ.N, Joneds_epp T.L, Getting D.T.Goddard J.P, Manahan S.E.Environ Toxicol Chem., 2004, 23, 164(®48.

Workshop PNRA, Roma65licembre 2023

(POCIS)*

POCISvorksin kineticregime

Concentration in the sampler

50 Time



LogKow 3,13

Estrogens

EG

OH

CH;,
H [ w=CH
e |:|
HO

LogKow 4,01 LogKow 3,67
BPA Triclosan
HO
Cl OH
O BPA @(O\Q
H;C CH3 oF cl cl
Log Kow: 3,32 Log Kow: 4,76
UV Filters
ODPABA OC BR3
° °\/[/\./ O OH O
o]
N CH; ==
QEI ‘ fl:i c:fa/cj/\/\ HiC. | =
PN N (v}
LogKow 5,8 LogKow 7,1 LogKow 3,79

LogKow 5,3

Fomarmal o

SPECTROMETRY

Group Compound

Table 1. Structure of the selected emenging pollutants and thesr acid dissociation constant

Structure

Andakancic acids Diclofenac
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POCIS processing@and ' analysis

HPLEESIMS/MS

High performance liquid chromatography
electrospray ionizatiolg tandem mass
spectrometry
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Field activity v at TerraxNova: Bay

WWTP efiluentiohf
M.Zucctiedl|i Statiam
(expeditiof02122)

WWTP spot
sampling

WWTP passive
sampling

07-nov (SPE-1)

14-nov (SPE-2) 7-21 nov
21-nov (SPE-3)
CEIeHA G ) 21 nov- 5 dic
05-dic (SPE-5)
12:die (SPES) | ¢ i - 19.dic
19-dic (SPE-7)
26-dic (SPE-8) 19 dic - 2 gen
02-gen (SPE-9)
09-gen (SPE-10) e i

16-gen (SPE-11)

23-gen (SPE-12)

30-gen (SPE-13)

16 gen - 30 gen
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Field' activity v at TerraaNova~: Bay

Seawaterr samplingy
in Roadl Bay
(expeditioa02122)
Road Bay Road Bay
Spot sampling | Passive sampling

04-nov
13-nov 4 nov - 25 nov
25-nv
15-gen
24-gen 15gen-2feb
02-feb
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Results:WWTP® - Spot sampling

14 ECs measured during the 37 ™ campaign (25 ECs detected during the two
campaigns)

Considering th@veraged concentration®r the whole period 12 weeks for 37):

Amost abundant: CAFF, KETO and NAPR (11-8 pg L)
Aintermediate: OC, BP-3, IBU, DCF and PRX/TFL (1.5-0.8 pug L)
Alower concentrations: EHMC and TCS (0.3-0.09 pg L)

Adetection/quantitation limit: E1, PFOA and PFOS



