i , Co-funded by the
@ RawlViaterials - European Union
Connecting matters

Presentazione
del Piano Formativo

microcredential

Webinar learning in
08/12/2023

tor litelong
engineering

Scuola di W =
Ingegneria A\ CONFINDUSTRIA Za Fraunhc'fel': e FVEIW
"»‘Jr__‘. [ 1!?_'-1-.’_'.1 . SPA




Programma mi||e

16.30 Introduzione: il progetto MILLE e le sue finalita
F. Bonollo, Presidente Scuola di Ingegneria, Universita di Padova

16.35 Lifelong learning: uno strumento di miglioramento continuo
N. Spiezia, vice-Presidente dell’Associazione Alumni UNIPD
S. Miotto, Direttore SIAV — Confindustria Veneto

16.55 Il piano formativo di MILLE
F. Bonollo, Presidente Scuola di Ingegneria, Universita di Padova

17.05 Esempi di moduli formativi
S. Gross, DISC, Universita di Padova
P. Ferro, DTG, Universita di Padova

17.20 MILLE e acquisizione delle micro-credenziali
M. Ghisi, Delegata dell’Universita di Padova alla formazione permanente

17.30 Calendario delle attivita e conclusioni
F. Bonollo, Presidente Scuola di Ingegneria, Universita di Padova
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Il Progetto MILLE

mille

=» Continua evoluzione degli scenari tecnologici e lavorativi

=» Continuo impegno Iin termini di formazione e aggiornamento
richiesto a persone e aziende

=» Iniziative di formazione permanente (lifelong learning)
coordinate, personalizzate, in grado di garantire la qualita dei
contenuti e di certificare le competenze fatte acquisire.

= Progetto MILLE
=>» Mlcro-credentials for Lifelong Learning in Engineering

=> finanziato da EIT-RM e coordinato dalla Scuola di Ingegneria
dell’'Universita di Padova, con la collaborazione del Fraunhofer
Institute, di SIAV — Confindustria Veneto e di FVEM
(Federazione delle Industrie Metallurgiche del Paesi Baschi).
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Lifelong learning: strumento di miglioramento continuo mille
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Il Plano Formativo di MILLE — premessa

mille

=>» Flessibilita: modalita online a-sincrona
=>4 ore settimanali

=>» 6 settimane

=>» Check periodico con docenti

=» Docenti universitari e industriali

=>» Micro-credenziali

Key to application
Technological flexibility

Castings

Extruded: bars, hollow, double Wa

Slabs

Plates, Sheets

Foils

Wrought & Machined Parts
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I Piano Formativo di MILLE mille

=» Serie di moduli formativi online snelli e flessibili, focalizzati su

tematiche quali le materie prime, il design sostenibile, la @ RawMateriale
valutazione degli impatti ambientali, 'economia circolare.
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I Piano Formativo di MILLE mille

MILLE Topics Engineering Areas

Sustainability

v Mechanical Engineering
Energy and Resources management /

Circular Economy and Circular Society \

Life Cycle Assessment .
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Civil Engineering & Architecture
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I Piano Formativo di MILLE mille

Levels Training Modules
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I Piano Formativo di MILLE mille

Training Modules
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Il Plano Formativo di MILLE

mille

Catalogue of MILLE Courses

UNIVERSITA

DEGLI STUDI
DI PADOVA
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Il Plano Formativo di MILLE

mille

Basic-level Module 3
Key-descriptors

Title Resource Management &
Critical Raw Materials

LECTURERS Michaela Schicho, Silvia Gross, Alessandra Lorenzetti

TAGS Critical Raw Materials, Resources, Recyeling,
Urban Mining

Details

Preliminary requircments Scientific or technical basic education, Mo further requirements.

Mocdul e description, The BM3 module aims at infroducing to a gensral audisnce the fo-

including Knowledge & abilities pics of critical raw materials by contextualizing it into the broader

te be achieved framework of natural resources and their scarcity. The module will
present the resource topic, along with Its regulatory framework, and
will ther intraduce the topic of eritical and strategic raw materials
along the whole valus chain (mining, processing and use, recavery,
recyc“rtg, End of Life/End of Waste, overall and 5L|;::|:||}r chain). A
parficular focus will be on mitigation strategy fo address crificality
{i.2. subsfitution, recovery, urban mining). A focus an a selection of
CRM will be made.
Krowledge & abilifies to be achieved: recognize and assess CRM
and SRM, understanding their technolegical and economical relevan-
ce and the crifical issues related to their supply and recovery. Acquire
a basic knowledge of maln recovery and recycling processes.

Contents of the course 13 Introduction fo resources management
45 Introduction fo Critical and Stralegic Raw Materials
& Crifical Raw Materials act
78  Relevance of raw materials for strategic technologies
g Supply chain of CRM
10 Mining of CRM and mining charts
113 Mitigation measuras
1415  Urban Mining
14 Case Study: Rare sarth elements
17 Case study: Lithium
18 Case study: Copper
1920 Further CRMs
2124 Recovery of CRM: pyro, hydrometallurgical approaches and
alternativa approaches

Teaching Methodologies Asyncronous ondine lectures, 4 nominal hours a week, 2 syncronous
meetings with teachers.

References

; i o i o - ”
rials farsas-specificinterest/eritical-rav-materials en.

European Commission, COM (2023} 145 final.

Camrara, 5., Bobba, 5., Blagoeva, D,, Alves Dias, P., Cavalli, A,
Georgitzikis, K., Grohol, M., Itul, A., Kuzov, T, Latunussa, C.,
Lyons, L., Malano, G., Maury, T, Prier Arce, A, Somers, |., Tel
snig, T., Veeh, C., Wittmar, D., Black, C., Pannington, D., Chri-
stou, M., Supply chain analysis and material demand forecast in
strategic fechnologies and sectors in the EU - A foresight shudy,
Publicafions Office of the European Union, Luxembourg, 2023,
doi:10.2760 /384650, |RC132889.

Link with Agenda 2030 i
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Esempi di Moduli Formativi mi||e
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Proposed modules -CRM

Resource Management & Critical Raw Materials

» Basic Module addressed to Undergraduate professionals (at
least 5 years of working experience), with the need of
Increasing their fundamental knowledge Iin strategic topics;

= Expert Modules addressed to Senior engineers (8-10 years
of professional experience), mainly working in the area of civil
or industrial engineering, with the need of improving their

Raw materials

knowledge in the topics related to sustainability and critical
. A . . Resource
materials or of re-skilling their competencies; ety
: Eco-innovation
COMMUNICATION FROM THE COMMISSION TO THE EUROPEAN '
PARLIAMENT, THE COUNCIL, THE EUROPEAN ECONOMIC AND SOCIAL |

COMMITTEE AND THE COMMITTEE OF THE REGIONS

Roadmap to a Resource Efficient Europe
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The starting points: CRM and the CRM Act (March 2023)

mille

supply
shortage

with
Impacts on
economy

high
iImportance
for key &
major tech-
nologies

Critical few or

no satis-

raw factory
material substitutes

high
probability
of supply
disruption

— European

*++' | == Commission

#CRMAct #RawMaterials

Crtical Raw Materials Crtical Raw Materials Act, 16t March, 2023
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The staring points: CRM and CRM Act mi||e

—

Figure 2: Criticality assessment results (individual materials and grouped HREEs, LRREs and PGMs) Table 3: 2023 Critical raw materials for the EU
- aluminium/bauxite coking coal lithium phosphorus
®  Nan-Gritical 2023 antimony feldspar LREE scandium
e arsenic fluorspar magnesium silicon metal
. baryte gallium manganese strontium
N beryllium germanium natural graphite tantalum
bismuth hafnium niobium titanium metal
W o boron/borate helium PGM tungsten
" ’ cobalt HREE phosphate rock vanadium
e i copper* nickel*
™ e * Copper and Nickel do not meet the CRM thresholds, but are included as SRMs.

Table 4: 2023 Critical raw materials 2023, including Strategic Raw Materials

W 2023 Critical Raw Materials (Strategic Row Materials in italics)

Supply Risk

gt ] aluminium/bauxite coking coal lithium phosphorus

- antimony feldspar LREE scandium
: . arsenic fluorspar magnesium sificon metal

e _'I- — -2 baryte gallium manganese strontium

" mC— o e e — beryllium germanium natural graphite tantalum

Y e . e bismuth hafnium niobium titanium metal
. I'p.. . o SRR ——— ) _ e boron/borate helium PGM tungsten
' i e — e o RN cobalt HREE phosphate rock vanadium
1“ 4 = vl L copper® nickel*
rorr——escia e SR e @ s * Copper and Nickel do not meet the CRM thresholds, but are included as SRMs.
- i S t. R St
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The staring points: CRM and CRM Act
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EU EXTRACTION EU PROCESSING

At least 10% of At least 40% of

the EU’s annual the EU’s annual

consumption for consumption for
extraction processing

Commission

EU RECYCLING

At least 15% of

the EU’s annual

consumption for
recycling

European Critical Raw Materials Act
2030 benchmarks for strategic raw materials:

-

EXTERNAL SOURCES

Not more than 65%
of the EU’s annual
consumption of each
strategic raw material
at any relevant stage
of processing from a
single third country

Need for companies to implement
Industrial policies and production
shemes complying with the CrM Act
Search for resilient and safe supply
Recovery and recycling of CRM

Evaluate substitution possibilities

Train employees on CRM related
topics
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Module contents (BM and EM) mi||e

BM3 MODULE

The BM3 module aims at introducing to a general audience the topics of critical raw materials by contextualizing it into the broader framework of natural
resources and their scarcity. The module will present the resource topic, along with its regulatory framework, and will then introduce the topic of critical and
strategic raw materials along the whole value chain (mining, processing and use, recovery, recycling, End of Life/End of Waste, overall and supply chain). A
particular focus will be on mitigation strategy to address criticality (i.e. substitution, recovery, urban mining). A focus on a selection of CRM will be made.

Knowledge & abilities to be achieved: recognize and assess CRM and SRM, understanding their technological and economical relevance and the
critical issues related to their supply and recovery. Acquire a basic knowledge of main recovery and recycling processes.

EM3 MODULE

The EM3 module aims at introducing to an expert audience the topics of critical raw materials by contextualizing it into the broader framework of natural
resources and their scarcity. The module will present the methodology Material Flow Analysis as a quantitative tool for research management and its
applicability to criticality and circularity. Detailed insights in the methodology of the criticality assessment will be provided and mitigation measures to
decrease the criticality will be discussed. The module includes case studies from several industrially relevant metals.

Knowledge & abilities to be achieved:
Recognize and assess CRM and SRM, understanding their technological and economical relevance and the critical issues related to their supply and
recovery, getting to know mitigation measures. Acquire an advanced knowledge of main recovery and recycling processes.

_ nded b ih Webinar di presentazione del Piano Didattico
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Module contents (BM and EM)

Module Key-descriptors BM MODULE

Module Key-descriptors EM MODULE

Title Resource Management & Critical Raw Materials (BM3 — Basic Maodule)

TAGS Critical Raw Materials, Strategic Materials, Resources, Recycling, Urban Mining
Details

Preliminary Scientific or technical advanced education in the fields of chemistry, geology,

reguirements

materials  sciences, chemical materials

environmental engineering.

engineering,

engineering,

M

LIFE
BELOW WATER

Title Resource Management & Critical Raw Materials (BM3 — Basic Module)
TAGS Critical Raw Materials, Rescurces, Recycling, Urban Mining
Details
Preliminary Scientific or technical basic education. No further requirements.
reguirements
Module The BM3 module aims at introducing to . a general audience the topics of
description, critical raw materials by contextualizing it into the broader framework of
including natural resources and their scarcity. The module will present the resource
Knowledge & topic, along with its regulatory framework, and will then introduce the topic of
abilities to be critical and strategic raw materials along the whole value chain (mining,
achieved processing and use, recovery, recycling, End of Life/End of Waste, overall and
supply chain). A particular focus will be on mitigation strategy to address
criticality (i.e. substitution, recovery, urban mining). A focus on a selection of
CRM will be made.
kKnowledge & abilities to be achieved: recognize and assess CRM and SRM,
understanding their technological and economical relevance and the critical
issues related to their supply and recovery. Aguire a basic knowledge of main
recovery and recycling processes.
Contents of the | 1-3 Introduction to resources management
course 4-5 Introduction to Critical and Strategic Raw Materials
6 Critical Raw Materials act
7-8 Relevance of raw materials for strategic technologies
9 Supply chain of CRM
10 Mining of CRM and mining charts
11-13 | Mitigation measures
14-15 | Urban Mining
16 Case Study: Rare earth elements
17 Case study: Lithium
18 Case study: Copper
15-20 | Further CRMs
21-24 | Recovery of CRM: pyro, hydrometallurgical approaches and
alternative approaches
Teaching A-syncronous on-line lectures, 4 nominal hours a week, 2 syncrongus
Methodologies | meetings with teachers

Module The EM3 module aims at introducing to an expert audience the topics of critical 13 o 1 16 rccusiee W 47 pumssues @
description, raw materials by contextualizing it into the broader framework of natural mmuf‘l?s i SUSTAINABLE
including resources and their scarcity. The module will present the methodology 6 e 7' @ DEVELOPMENT
Knowledge & Material Flow Analysis as a quantitative tool for research management and its w - GOALS
ahilities to be applicability to criticality and circularity. Detailed insights in the methodology
achieved of the criticality assessment will be provided and mitigation measures to

decrease the criticality will be discussed. The module includes case studies

from several industrially relevant metals.

Knowledge & abilities to be achieved:

Recognize and assess CRM and SRM, understanding their technological and

economical relevance and the critical issues related to their supply and

recovery, getting to kmow mitigation measures. Aquire an advanced

knowledge of main recovery and recycling processes.
Contents of the | 1-2 Introduction to resources management
course 3-4 Material Flow Analysis as a tool for resource management

5 MFA case study: Copper

6 Introduction to Critical Raw Materials

7-8 CRM Methodology - Supply risk

9 CRM Methodology - Economic importance

10 Critical Raw Materials act

11-12 Mitigation measures: General

13-14 Mitigation measures: Substitution

15 Applications of CRM: Relevance

16 Applications of CRM: Lithium-ion-batteries

17-18 Applications of CRM: Rare earth elements

19-21 Recovery of CRM

22 Basics of urban mining

23-24 Social aspects on CRM
Teaching A-syncronous on-line lectures, 4 nominal hours a week, 2 syncranous
Methodologies | meetings with teachers

-

- [ - ' 1w ¥ ' v

[

elt

Co-funded by the

RawlViaterials European Union

O st i matters

Webinar di presentazione del Piano Didattico
05/12/2023



Contacts mi||e

Silvia Gross (referente UniPD modulo CRM)
Dipartimento di Scienze Chimiche
Universita degli Studi di Padova

E-mall: silvia.gross@unipd.it

Telefono: 049-8275736

Cellulare: 335-1354833
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Calendario delle attivita mi||e
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https://ingegneria.unipd.it/progetti/mille-project

Calendario delle attivita

mille

=» Corsi disponibili a partire da marzo 2024
= Moduli da 24 ore

=» Docenza: 50% UNIPD e 50% Fraunhofer Institute Scuola di
Ingegneria

=» Erogazione on-line in una finestra temporale di 3 mesi

=» 3 Meeting periodici con | docenti @L ]@ CONFINDUSTRIA

=> Verifica + Certificazione (Micro-credenziali) =~ Eraunhofer

151

\\

=» Promozione: sinergie istituzionall

- Catalogo, dettagli iscrizioni: gennaio 2024 e FVEWN
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Conclusioni mi||e

In 2030, European citizens will be able to start their learning pathways into
and through higher education at any stage in their lifetime.

eud

Micro-credentials will provide learners with rich opportunities to diversify
. . . . . . Micro-credentials supporting flexible higher
their learning and improve their education by taking shorter courses. education and lifelong learning

These micro-credentials can be linked thematically and be based on the

expertise gained.

"i ; FINAL REPORT =
Their alignment to standardised descriptors (e.g. for professional profiles, ﬁ "~ B eunopean aperoac
skills taxonomies, education level, type of evidence, etc.) will ensure that R e

they are equally understood and recognised by employers, educational
establishments across sectors, geographic areas and the wider society.

Through this, micro-credentials will play a major role in encouraging and
realising lifelong learning and a society of learning, which will create
better lives and better opportunities for all.
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Conclusioni e sinergie

INTERCONNECTED NORD-EST
INNOWVATION ECOSYSTEM

MILLE Training modules j

Training Modules on sustainability |
& circular economy

Lifelong Learning

Challenge based learning: the B

pedagogy to develop 21st century skills |§

Sustainable supply chain management §
in mountain areas |}

Covi. Lab »=»

Facilitate digital integration

in healthcare

MOOC
Competenze valutative digitali

Digital transition, health & well-
being between ethics & technol.

Converging Frontiers: Al,
Healthcare, Ethics, and Law

Sustainability and Agri- B
Food: awareness bites |}

Sustainability & Standards g @8 |

mmmmda |Ntroduction to Smart Agriculture Technologies for Mountain Ecosystems

mmmmd Financial education for university students and graduates: build life skills

g4 Curriculum design for university and secondary school's instructors

mmmma EXPET. procedure to certify transversal skills for transition university=»work

Enhancing use of raining tools §

mille

—

= Al-based approaches for Anomaly
Detection in Industrial Plants
mmme Digital twins for sustainable economy
s Mixed and stabilised finite element methods

N Digitalization and Sustainability
fl in the Blue Economy

Mentoring creative enterprises in tourist
destinations

Lighting Design and 4 Enhancing creative thinking with dance
Assessment

. : g Enhancing creative thinking with cinema
Applied architectural
acoustics g4 Enhancing creative thinking with theater

Finanziato
dall'Unione europea
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7% Ministero
(o dell'Universita
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| Apri il file allegato

amma SPatial information system for spatial planning

. ':’ - S l @y == |nterconnected
Italiadomani I k I- \ I Mord-Est Innovation
. BT R s - Ecosystemn

@ RawlVaterials

.'_'.|_|r'|u_~|_r_.'|-é mMéatLers

Co-funded by the
European Union

Webinar di presentazione del Piano Didattico
05/12/2023



Calendario delle attivita e conclusioni mi||e
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