
SUSTAINABLE POLYM ER AND PROCESS CHEMISTRY
(SMART ) 

Å LM 71 - Class of the Master's program SCIENCES AND TECHNOLOGIES OF INDUSTRIAL
CHEMISTRY

Davide Comoretto & Antonio Comite

In collaboration  withǁɴɴʫǌȩɣƒˉɴʫǟ╟JJİ╟JȞȩɝ╟¸ɣǌ ˞ɣȩȊǟ╕ȩˉ

ŋɣȩ˻ǟʫʻȩˉƨ ǌǟȊɋȩ İˉ˞ǌȩ ǌȩ £ǟɣɴ˻ƒ
Tȩʠƒʫˉȩɝǟɣˉɴ ǌȩ JȞȩɝȩǁƒ ǟ JȞȩɝȩǁƒ ¸ɣǌ˞ʻˉʫȩƒɋǟ┴ Ũȩƒ Tɴǌǟǁƒɣǟʻɴ ⁬⁪┴ ⁪⁯⁪⁭⁯ £ǟɣɴ˻ƒ ▐¸ˉƒɋ̈░

Ȟˉˉʠʻ┬╛╛ǁȞȩɝȩǁƒ╕˞ɣȩȊǟ╕ȩˉ╛ɣɴǌǟ╛⁪⁵⁪⁯

https://chimica.unige.it/node/1816


9

SMART: NEW OPPORTUNITIES

SMART (Sustainable  polyMer  And pRocess chemisTry)

Å Where we are?

Å International  training  environment .

Å Strongly  connected  to  Civil Society and Industry .

Å Strong  local  scientific  background,  dedicated  infrastructures  
and labs ,  according  to  the local  tradition  (Rossi 1952).

Å Several Research projects  running .

Å Background for future developments (green industrial
processes, environment management, functional polymers,
water treatments, formulations, rheology, H2 management═).
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INTERNATIONAL EDUCATION

https://www.corriere.it/opinioni/24_novembre_08/aprirsi -ai-nuovi -studenti -del -mondo -b3e436cb-2114-40b7-b2c4-b35d5e661xlk.shtml

Corriere della  Sera, 09.11.2024 ═The years between 2027 and 2030 will be the
only ones in the history of mankind with more
than two billion people under the age of twenty═

══ As already outlined by the Sustainable
Development Goals, all these young people must
be able to study═

═In the coming decades, THE MAJORITY OF
YOUNGPEOPLEMUSTBE ABLETO REALISTICALLY
ASPIRETOATTENDA UNIVERSITY═

═Only Countries and Societies that invest in the
development of universities, higher education
and research, putting them at the center of
policies in both the short and long term, will
prosper═

═The peak of young people in the coming years is
an EXTRAORDINARYOPPORTUNITYfor countries
that will be able to integrate these potential
talents into their educational and production
systems. For this reason, EUROPEMUSTHAVETHE
COURAGETO OPEN UP MORE AND MORE TO
STUDENTSFROMALLOVERTHEWORLD.
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SMART: THE HISTORICAL TRADITION

The Nobel Prize in Chemistry

1963 was awarded jointly to Karl Ziegler and Giulio Natta

"for their discoveries in the field of the chemistry and 
˂ǝǀțɠɰɈɰȈ́ ɰȅ țȦȈț ʛɰɈ́ɚǝʥʵ◘

http://www.nobelprize.org/nobel_prizes/chemistry/laureates/1963/

1903: Born in Porto Maurizio (Imperia,  Italy )
1924: Graduated in Industrial  Engineering (Chemistry) at Polytechnic  of Milan (Italy )
1925-1932: Professor of Analitical  Chemistry  (Polytechnic  of Milan)
1929-1933: Professor of Physical Chemistry  (University  of Milan)
1933-1935: Professor of General Chemistry  (University  of Pavia)
1935-1937: Professor of Physical Chemistry  (University  of Rome)
1937-1938: Professor of Industrial  Chemistry  (Politechnic  of Turin)
1938-1973: Professor of Industrial  Chemistry  (Polytechnic  of Milan)

Giulio Natta



Å The chemistry  of carbon monoxide , of  alcohols  and of 
formaldehyde  (C1 chemistry )

GIULIO NATTA: A MULTIDISCIPLINAR SCIENTIST

Å Hydrogenation of furfural and carbohydrates
(glycerol , isooctane , hydrogen  from  methane═)

Å Oxosynthesis  (Hydroformilation ): Aldehydes,
Alcohols, Acids and their derivatives

Å The first research on high polymers
Å Research on synthetic  rubbers

Å The Stereospecific  polymerization

╒╞ ╗ ᵮ╒╗╞╗ ЎὌ ωπȟχ ὯὐȾάέὰ

Å Studies on X-ray structures  (Freiburg, Hugo Seeman).

Å Meets H. Staudinger , Nobel 1953, who invented  the 
concept  of MACROMOLECULE

 ╒╞ ╗

https://www.giulionatta.it/ENG/archivio.html  
https://www.nobelprize.org/prizes/chemistry/1963/natta/facts/

SMART: THE HISTORICAL TRADITION

https://www.giulionatta.it/ENG/archivio.html


https://www.giulionatta.it/ENG/archivio.html  
https://www.nobelprize.org/prizes/chemistry/1963/natta/facts/

Å Sixties

Å Nowdays

SMART: THE HISTORICAL TRADITION

https://www.giulionatta.it/ENG/archivio.html


SMART: PLASTICS MANAGEMENT

ÅNature Communications 8, 15611 (2017)
ÅNature Communications 9, 2157 (2018)
ÅScientific Reports volume 8, 4666 (2018) 



SMART: PLASTICS MANAGEMENT

https ://www .acs.org/content/dam/acsorg/membership/acs/benefits/discovery -reports/plastics .pdf
Bourzac, K.◙ ɋɴɴǌʻcan flush microplastic pollution from rivers into the sea.◦Chem. Eng. News,2018, 96(12); 5.

Å◙═five countries▬China, Indonesia, the Philippines, Sri Lanka, and Vietnam▬contribute more
than half of ocean plastics═

Å═Improve waste infrastructure (and knowledge ) in these places, and significantly less plastic
will escape into the ocean overall .◦

https://www.acs.org/content/dam/acsorg/membership/acs/benefits/discovery-reports/plastics.pdf
https://www.acs.org/content/dam/acsorg/membership/acs/benefits/discovery-reports/plastics.pdf
https://www.acs.org/content/dam/acsorg/membership/acs/benefits/discovery-reports/plastics.pdf
https://www.acs.org/content/dam/acsorg/membership/acs/benefits/discovery-reports/plastics.pdf
https://www.acs.org/content/dam/acsorg/membership/acs/benefits/discovery-reports/plastics.pdf
https://www.acs.org/content/dam/acsorg/membership/acs/benefits/discovery-reports/plastics.pdf
https://www.acs.org/content/dam/acsorg/membership/acs/benefits/discovery-reports/plastics.pdf
https://www.acs.org/content/dam/acsorg/membership/acs/benefits/discovery-reports/plastics.pdf
https://www.acs.org/content/dam/acsorg/membership/acs/benefits/discovery-reports/plastics.pdf
https://www.acs.org/content/dam/acsorg/membership/acs/benefits/discovery-reports/plastics.pdf
https://www.acs.org/content/dam/acsorg/membership/acs/benefits/discovery-reports/plastics.pdf


SMART: PLASTIC MATERIALS UPCYCLING

SELECTION/
SEPARATION

WASTE 
GENERATION

LANDFILL

WASTE 
COLLECTION

ENERGY RECOVERY

CONSUMMER

CHEMICAL 
RECYCLING DISSOLUTION MECHANICAL 

RECYCLING

ADDITIVESVIRGIN NAFTA, 
NATURAL GAS

Food Contact Materials  (EC 1935/2004; EC 2023/2006)

MANUFACTURER 
OF PLASTIC 
ARTICLES

PLASTIC 
MATERIAL 

PRODUCTION

CHEMICALS 
PRODUCTION

(Cracking/ Gasification )

LIQUID/GAS SOLID SOLID



SMART: PLASTICS MANAGEMENT

ÅEmployees trends  (EMPLOYEES multiplier : 2,77)

ÅEconomical impact  generated  by investments  
in plastics  (ECONOMICAL multiplier : 3,18)

F. Galletti,  PLAST2023, 06.09.2023

ÅTHEITALIANPLASTICSSUPPLYCHAINEMPLOYS~ 180,000 PEOPLE
ÅWith a 12share of total employment in the EU,ITALYRANKSSECONDAMONGTHEEUROPEANBig 5
Å Italy ranks 2nd in the EUin terms of value added by plastics
ÅThe Italian plastics supply chain shows high growth rates in the recycling phase and in bioplastics
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SMART: THE CORE BUSINESS

ÅHuge problem  to  solve: A DEEP FUNDAMENTAL KNOWLEDGE ON 
CHEMISTRY AND CHEMICAL PROCESSES IS REQUIRED.

ÅSMART FOCUSES ON TRAINING MOTIVATED STUDENTS ABLE  TO 
TACKLE SUSTAINBILITY, UPCYCLING AND CIRCULAR ECONOMY 
FOR MATERIALS as well  as SUSTAINABLE CHEMICAL PROCESS 
MANAGEMENT.

F. Galletti,  PLAST2023, 06.09.2023



SMART: INORGANIC MATERIALS MANAGEMENT



SMART: GLASS ς ALUMINUM  UPCYCLING

ÅInorganic  Materials  Upcycling: ALUMINUM

Å═The recycling of aluminium scrap today utilizing a
REMELTINGTECHNIQUEDOWNGRADESTHEQUALITY
OF THE ALUMINIUM, and the final sink of this
downgraded recycled aluminium is ALUMINIUM
CASTINGALLOY.

Å To meet the demand for HIGH-GRADEALUMINIUMin
the future, a NEWALUMINIUMRECYCLINGMETHOD
CAPABLEOFUPGRADINGSCRAPTO A LEVELSIMILAR
TOTHATOFPRIMARYALUMINIUMIS REQUIRED═.

Xin Lu et al., Nature 606, 511▲515 (2022)
https://en.wikipedia.org/wiki/Aluminium_recycling

https://www.nature.com/
https://www.nature.com/
https://en.wikipedia.org/wiki/Aluminium_recycling


ÅInorganic  Materials  
Upcycling: GLASS

https://closetheglassloop.eu/ 
https://coreve.it/la -nuova-vita -del-vetro/
https://en.wikipedia.org/wiki/Glass_recycling

SMART: GLASS UPCYCLING

https://closetheglassloop.eu/
https://coreve.it/la-nuova-vita-del-vetro/
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https://en.wikipedia.org/wiki/Glass_recycling


SMART: ECO-DESIGN OF MATERIALS AND 
SUSTAINABLE TECHNOLOGIES

ÅPeriodic table view on raw materials availability : URBANMINING



ÅUrban Mining and NOBLEANDPRECIOUSWASTE

https ://www .alphr .com/environment/ 1008974/urban -mining -makes-financial -sense/

Cu Au

ÅWITHOUTGOVERNMENTSUBSIDIES, the
urban mining of precious metals like
copper and gold IS FINANCIALLY
COMPETITIVE TO MINING FRESH
MINERALSthe old -fashioned way.

Environ. Sci. Technol. 2018, 52, 8, 4835▲4841
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SMART: ECO-DESIGN OF MATERIALS AND 
SUSTAINABLE TECHNOLOGIES
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SMART: INORGANIC MATERIALS UPCYCLING

ÅURBAN MINING: WAEE (Waste Electrical  and 
Electronic  Equipment ) 

https://en.wikipedia.org/wiki/Electronic_waste
https://www.cdcraee.it/
https://eurometaux.eu/media/20ad5yza/2022 -policymaker -summary-report -final.pdf

Å REPLACINGPRIMARYMETALWITH
SECONDARYMETAL: CO2 SAVINGS
BETWEEN29-96%, depending on
the waste stream and its
complexity .

Å Recycling also PREVENTS THE
NEED FOR NEW MINING, SAVING
RESOURCESAND AVOIDING THE
ENVIRONMENTAL IMPACTS
ASSOCIATEDWITHEXTRACTION.

CO2 SAVINGS 

https://en.wikipedia.org/wiki/Electronic_waste
https://www.cdcraee.it/
https://eurometaux.eu/media/20ad5yza/2022-policymaker-summary-report-final.pdf
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SMART: ESG CRITERIA

https://www.linkedin.com/pulse/esg -investing -opportunities -dinesh-bheema/
https://about.bnef.com/blog/anti -esg-crusade-in-us-sweeps-15-states-with -more-laws-in-works/  

Environmental  ▲ Social - Governance

Å In order to find a reasonable compromise between the different ESGrequirements, multicultural
skills are needed that are capable of taking a holistic view of the problem .

═Investing while keeping in mind ENVIRONMENTAL,
SOCIAL and GOVERNANCEfactors is becoming
increasingly challenging in the US,with as many as 15
states enacting anti -ESG laws and over a dozen
planning similar moves═

Å Per trovare  un 
compromesso  
ragionevole  tra  le 
diverse esigenze 
sono necessarie 
competenze 
multiculturali  capaci 
di  avere una visione 
olistica  del  
problema .

Å Questo è possibile  
solo con una solida  
preparazione  di  base 
che consideri  le tre  
gambe della  
sostenibilità  con un 
approccio  
professionale,  
multidisciplinare  e 
non ideologico  che 
solo una formazione  
multidisciplinare  
come quella  offerta  
da SMART può 
offrire . 

Å This is only possible with a SOLID BASICEDUCATIONthat takes into account the THREELEGSOF
SUSTAINABILITYwith a PROFESSIONAL,CROSS-DISCIPLINARYANDNON-IDEOLOGICALAPPROACHthat
only a MULTIDISCIPLINARYEDUCATIONSUCHASSMARTCANPROVIDE.

ESG
ENVIRONMETAL SOCIAL GOVERNANCE

https://about.bnef.com/bl
og/anti -esg-crusade-in-
us-sweeps-15-states-with -
more-laws-in-works/
(June 2023)
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SMART: ECO-DESIGN OF MATERIALS AND 
SUSTAINABLE TECHNOLOGIES

ÅLife Cycle Assessment (LCA)

https://ecoinvent.org/life -cycle-assessment/
https://www2.deloitte.com/dk/da/pages/climate -and-sustainability/life -cycle-assessment.html
https://stich.culturalheritage.org/life -cycle-assessment-explained/
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SMART @ UNIGE

Meeting with SMART Students

1) The italian educational system
2) SMART@UNIGE: organization
3) SMART student problems
4) VISA problems
5) Any other business: Q/A
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The Italian  Educational  System

SMART

https://uni -italia.it/en/students/the -university -system/

SMART @ UNIGE
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SMART  organization

SMART @ UNIGE
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SMART  organization

https://unige.it/en/international/enrolment -non-eu-students -residence-abroad -foreign -diploma

SMART @ UNIGE
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Å Read carefully  documents  and e-
mail  you receive, including  web 
sites  there  embedded!

Å Answer to  most  of your questions  
are already  there .

SMART  organization

Å ADMISSION RECEIPT

SMART @ UNIGE
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Å After SMARTadmission, register on UNIVERSITALY(https ://www .universitaly .it/cerca -istituzioni )!
Å Registration on Universitaly allows you to select the university where you want to study.
Å Deadline: June20th , 2025.
Å After your submission on Universitaly has been accepted, the VISA request will be sent to the

Embassyyou selected .

SMART  organization

SMART @ UNIGE
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