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Microplastiche.
Origine, esposizione e rlschlo per

I'ambiente e per l'uomo
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> Macroplastiche (MAP): dimensioni >5 mm secondo
.. .o Nasse maggiore

~Microplastiche (MP):  dimensioni >1 pm - <5 mm
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s secondo I'asse maggiore
oplastiche (NP):  dimensioni < 1 pm secondo
3 I’'asse maggiore
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Table 5.1 The standardised size categories of pieces of plastic

Category Size definition
Macroplastic MAP =25mm Any piece of plastic equal to or
larger than 25 mm in size along
its longest dimension
Mesoplastic MEP <25mm-5mm | Any piece of plastic less than
25mm to 5mm in size along
its longest dimension
Plasticle PLT <3mm All pieces of plastic less than
Smm in size along their
longest dimension
Microplastic MP <3Smm—1 mm Any piece of plastic less than
Smm to | mm in size along its
longest dimension
Mini-microplastic | MMP <] mm—1 pm Any piece of plastic less than
| mm to 1 pm in size along its
longest dimension
MNanoplastic NP <] pm Any piece of plastic less than
1 pm in size along its longest
Fauetat it Da Crawford 2017
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Attualmente, la
produzione mondiale
e dll'ordine di 350
milioni di tonnellate
all’'anno ed e in
costante aumento.

La maggiore quantita
e rappresentata da
imballaggi e
materiali monouso.
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Plastic manufacture
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Il messaggio dei media
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SCIENTIFIC REPLIRTS La realta scientifica

OPEN Evidence that the Great Pacific

Garbage Patch s rapidly
“accumulating plastic

| L Labratas®a, B, Sht%, F. Faresc?, B, St Rosa?, 1. Alkmat, B Mactbarse?, 5. Hubasa?,
| & Cumidia™ A Sebvner?, & Lovicir?, i bobla™', P Dubsaifak 0, M Mard™,
| B Schd e A, B, Bemmibin™* & . Rafiir 37

—_ PGP

=== Quter GPGP

Table 2. Mean ohserved mass and numerical concentrations within the 1.6 million km? GPGP for different
size and type of ocean plastics. Plastic tvpe H include pieces of hard plastic, plastic sheet and film, type N
encompasses plastic lines, ropes and fishing nets, tyvpe P are pre-produection plastic pellets, and tvpe F are pieces
made of foamed material.
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I problemi creati dalle macroplastiche

I rischi per gli r:
Y animali marini
non sono
dovuti solo
all'ingestione
di plastiche.

oltre 30 kg di
plastiche. =
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De Gueldre and Bentvelsen 2013 Stockholm World Water Week







Primary sludge Secondary sludge
sedimentation sedimentation
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Il percorso delle
MP.in un
Impianto di
trattamento.

Incineration Farmland

Mass balance of microplastic in Danish wastewater

L‘'esempio della Danimarca
» Carico totale di MP agli impianti di trattamento:

4 N

4000 t/anno (25° e 75° percentile:1100 e 5100) 7 N
>Quantita presente nelle acque trattate: 11 Infet 5-16ty Emssontote
t/anno wastewater —_—

>Quantita accumulate nei fanghi: 3100 t/anno 1,100 - 5,100 ty

4000 Incorporated into
1,000 - 3,100 ty the sludge fraction

\_ ) 3100

Nel bilancio di massa mancano circa 900 t/anno.
Questo viene spiegato con le incertezze nelle varie
fasi delle misure e con dinamiche non
perfettamente conosciute all‘interno dell‘impianto
(es. parziale degradazione di alcuni polimeri).
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Concentrazione media

N/L mg/L
Effluente non trattato 127000 2 Da: DEPA (Danish Environmental Protection
Effluente trattato 5800 0.034 Agency) 2017: Microplastic in Danish
ATE—— a5 4 0.6 wastewater . Sources, occurrences and fate
phatuimento 7o . Ly,
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July MNowv  July MNov July Nov July Nov July Nov
WWTP1 | WWTP2 & WWTP3 | WWTP4 | WWTP S

Concentrazione media N/m3
Luglio Novembre
Effluente non trattato 2540 4160
Effluente trattato 100 240
Abbattimento % 96.1 94,2
Variabilita % 58-99
Influent Effluent
Hot _ Polyethyle Mot
i [ ne deterimin

Others &d
o Polyethyl

Others__
" eng

Folypropyl Acrylic_—
Ene Polyester

Poly
lene

Berylic

FPolyester

— Mainly Polyethylene and Polypropylene emitted

Filmis Beads _ Foams
Films____Beads Foams - -

Fragments

— Mainly fragments emitted, fibres rather retained



i_lﬂ'!;ll_ea Results: Runoff Assessment

- Fragments rater

mobilized

- 14 MP/m? or 140,000
MP/ha

=) 32 5 kg microplastics
for the Henares river
watershed

Conbrod Sludge applied in the Sludge applied in
past Mowvember 2017

mFragments mFibres mFilms © Granule mBeads




Comparison of findings

EFFLUENT ___ RUNOFF
Microbeads

Films

Fibres

Fragments

RIVER

Fibres

. Fragments
icrobea gm

Fibres

» Fragments

@ River sampling sites *

30

% 20

Distribuzione delle concentrazioni di MP 10
nelle acque superficiali (fiumi e laghi) a

livello globale (Europa, Asia, N America) .

Da: Schell, Rico, Vighi, 2019) s ' 5 - m—

Microplastiche N/m?3




100%: 100

b

ng per adul
|__'l'|
i}

Hffspori
chn
[’

O

- _rr  __rr 7
0 0.00015 00015 0015

Tire paricles {g/L)

Gommarus L'llE'.:'-'

Tubifex spp,

Mortality (%)
Motality (%)
Reproduction fzctor

a0 EL] 40

Polystyrene Microplastic Concentration [ dw in sediment)




15 : l
- i I Skeletonema costatum
o : : Tigriopus Jeponicus
© I .
. Bl I D
aphnia na
% 0.7 1 l c ) o
rassostrea gigas
$ o6 :
i - : Gammarus fossarum
= .‘g ' ! Tripneustes gratila
- o c 04 |
" 03 1 |
T S : Calanus heigolandicus
— e o' l “ Lemna minor
- A 1 .
: Brachionus koreanus
o -

1.0E-03 1.0E-01 10E+01  10E+03 10E+05 10E+07  1.0E+09
Microplastic concentration (particles/L)

Curva di SSD (Species Sensitivity Distribution) costruita su valori di NOEL per specie
d’acqua dolce (da Besseling et al., 2018). Le linee verticali in rosso rappresentano,

valore medio e 95 percentile misurati nelle acque superficiali (da Schell Rico & Vighi,
2020).
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Iingestione di microplastiche da parte di - ‘G
animali’acquatici e terrestri e amplamente h
documentatain letterz A, Sia,Ir
condizior sperimenta i sia naturali.
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Non J]y € nessuna evidenza che particelle
offs I)J,} ca delle dimensioni di mm o pm
J055ano entrare nelle cellule ed essere

- mcorporate nel tessutl
TN > Non e corretto parlare di

v

Microbeads in the gut of
Daphnia magna

300um

Predators consume

emamnererey i bioaccumulo
R s > Non ci puo essere
M( biomagnificazione
—a > Non c’é un vero trasferimento

nella catena alimentare ma un

microplasics semplice attraversamento dei
sistemi digestivi

M:ngest
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Contents lists available at Sciencelirect A mOdeIIing
Environmental Pollution approaCh for

| - | | = &
journal homepage: www.elsevier.com/locate/envpol | nony‘pheno‘
and
Leaching of plastic additives to marine organisms @Er-:-:‘-srd..l.lt bisphenol-a

Albert A. Koelmans®"™*, Ellen Besseling*", Edwin M. Foekema"”

“Our conservative analysis shows that plastic ingestion by the
lugworm yields NP and BPA concentrations that stay below the
lower ends of global NP and BPA concentration ranges, and
therefore are not likely to constitute a relevant exposure pathway. *

“For cod, plastic ingestion appears to be a
negligible pathway for exposure to NP and
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Update of the risk assessment of di-butylphthalate (DBP),
butyl-benzyl-phthalate (BBP), bis(2-ethylhexyl)phthalate
(DEHP), di-isononylphthalate {DINP) and di-
isodecylphthalate (DIDP) for use in food contact materials

Comparing the GroupPhthalates exposure estimates for the mean consumer with the group-TDI of
50 pa/kg bw per day (expressed as DEHP equivalents), it can be concluded that (dietary exposure
contributes for 1.8-14% of the group-TDL.)

As regards the high (P95) consumers, it can be conduded that(dietary exposure amounts for

- 50 pg'kg bw per day (expressed as DEHP equivaents).

These conclusions cover all European population groups (all countries, all surveys, al age groups),
including children and women of child-bearing age.

As regards DIDP, not being included in the group-TDI, a separate risk analysis was conducted.
According to the dietary exposure estimates, covering all population groups (all countries, all surveys,
all age groups), the mean exposure level was 0.001-0.057 pg/kg bw per day, and the P95 exposure
level was 0.008-0.095 pg/kg bw per day. These estimates are(far below the TDI for DIDP)of 150 pa/kg
bw per day, which is based on liver effects.




La possibilita che'le microplastiche
possano essere veicolo di
contaminanti ambientali
incrementandone il bioaccumulo e
stata negata da modelli teorici.....

Chlorpyrifos

m Water
m Water+ MP

....:nconfermati da dati sperimentali. bxponrs e dor)

Hexachlorobenzene
m Water
m Water+ MP

7 10 14

(Da SChe” et al., 2020) Exposure time (days)




__Effect
treshold

Exposure
trend

JJ.[ 0 statl sviluppati

molti modelli per

;;u edere I'andamento

sdelle concentrazioni di

‘-.,__ mlcroplastlche nei

- diversi comparti
ambientali e stimare il
possibile rischio futuro.

Concantration of foating micrapiastics {logfimp) m™ )

Everaert et al. 2018
Environmental Pollution



3 > Non eS|stono datl sulle
' | | AMambientalh

> I metodi di misura sono ancora
sperimentali

B > Non é chiaro se esiste una soglia
dimensionale al di sotto della
quale possono attraversare le
membrane cellulari

> Non sono noti 1 possibili effetti
all'interno della cellula
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ASCIENTIFIC
PERSPECTIVE ON

Environmental and Health Risks of — | M ICRO‘
¢« PLASTICS

IN NATURE AND SOCIETY

Independent

- "Although the currently-available evidence suggests that
microplastic pollution at present does not pose widespread risk
to humans or the environment, there are significant grounds
for concern and for precautionary measures to be taken.
High-quality risk assessment approaches are essential to
prioritise such measures and to determine when and where to
apply them.”
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Le microplastiche sono ubiquitarie
neII ‘ambiente. Comunque, allo stato
attuale, non rappresentano un rischio

Le nanoplastiche sono completamente |
sconosciute. |
Un approfondimento delle conoscenze z
sull’esposizione e gli effetti e un tema di

ricerca prioritario.



C“ECHA

ROPEAMN CHEMICALS AGENCY

ANNEX XV RESTRICTION REPORT

PROPOSAL FOR A RESTRICTION

SUBSTANCE NAME(S): intentionally added microplastics
CONTACT DETAILS OF THE DOSSIER SUBMITTER

European Chemicals Agency (ECHA)
VERSION NUMBER: 1.1

DATE: 20 March 2019

= Tu -| | dati di monitoraggio
- dispomblll indicano che le
- microplastiche primarie
(intenzionalmente prodotte)
non rappresentano mai piu
di 1-2 % del totale presente
nei diversi comparti
ambientali, In genere molto
meno.

Microbeads
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Molti oggetti di plastica monouso saranno banditi
~ In Europa entro il 2020.
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Un primo passo ma ancora insufficiente

Non esistono ancora interventi per il
controllo del packaging



Oggi e necessario cambiarla

nuovamente con una riduzione

drastica dell’'uso della
plastica

Grazie per I'attenzione



