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Plastics: an (also) Italian story

Giulio Natta - Cheap
Chemistry Nobel in
1963 for the discovery of
Polypropylene

- Excellent properties (durable and light)
- Long lasting
- Great versatility

1 million of PET bottles per minute

&  ~12billions of bottles/year
' j‘ * Highest per-person usage in Europe



Plastics fate in the environment

g SINGLE-USE PLASTIC LIFE-TIME k

Use (1 week, sometimes 10 mins)

Production/storage
(8 weeks)

Environment (450 years)
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Every year, ~8 million tons of plastic end —tl
up in the oceans (one truckload of waste ,i"f’f'lPLANET UR -
every minute)
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By 2050, there could be more plastic than fish in oceans.




Plastics do not disappear
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Polyethylene
terephthalate

Plastics

e PICCOLE PARTICELLE, O
« » - OGNI GIORNO. SI ACCUMULANO NEL NOSTRO CORPO.

PARI AL PESO DI CIRCA 2 5 .
UNA CARTA DI CREDITO A SETTIMANA _4=~F ——

(circa 5 grammi) .
g ALL'ANNO Jenner 2022 doi.org/10.1016/j.scitotenv.2022.154907.

20

A Nanoplastics Microplastics

Mission: desigh novel biotechnological processes to
Remove plastic particles from environment (e.g., fresh water/marine)
g Convert plastics waste in valuable compounds (upcycling/valorization)
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Can plastics become a resource?
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fost Nowsletters The Atlantic
Home > Food Industry
The Protein Shortage Is Coming The Vanishing Vanilla Supply
Making all that whey is complicated. JORDAN WIKLUND | APRIL 30, 2024
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The PRZZPL/ project : Proteins from plastics
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ircolare: promuovere ricerca per un futuro sostenibile
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The PR PL/s project : Proteins from plastlcs\)L
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1.2$/kg D-Ala: 3500-5000 $/kg  1600x
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The PET2POLY project: Value from plastics

Natural vanilla extract is <1% of the total production

The global vanillin market size has a growth rate of
7.1% (2025)

20-fold increase in vanilla prices in the last 10 v}/ars
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The PET2POLY project: Value from plastics
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INnsects are a resource to remove plastics

INPUT

Organic waste
contaminated with PET

-

Genetically modified
insect larvae
(Ermetia illucens)
to convert PET-contaminated
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Plastics represent a resource and not a waste

Enzymatic and microbial
biotechnology enables
Innovative
recycling and upcycling
Processes
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Drugs / Cosmetics / Biopolymers
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The Protein Factory 2.0

: Loredano Pollegioni
r Visit l WWW. theproteinfactory?.it
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Valuable Compounds from Pollutants: Converting PET into
Enantiopure Alanine

Elena Rosini,** Caren Battaglia," Davide Miani," Filippo Molinari, Federico Arrigani, Umberto Piarulli,
o Pollegioni®

Umberto Piarulli
Federico Arrigoni
Lorella I1zzo
Gianluca Tettamanti
Daniele Bruno
Universita di Padova ) PRIN ondazione 6

. . . . . . { circolare: promuovere ricerca per un futuro sostenibile H ,
Universita degli studi di Milano ~ PR (4 PL/..)

C N R (I RSA-I PC B) Proteins from Plastics
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