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Manifesto Mind the STEM Gap = gy e superareit gender gap
GAP

nelle discipline STEM

La scienza ha bisogno delle donne.

Mind the STEM Gap ¢ il Manifesto con cui
Fondazione Bracco sostiene 'accesso femminile
alle discipline STEM, superando gli stereotipi di
genere.

IL MANIFESTO E UN PROGETTO PARTECIPATIVO

Firma e condividi Mind the STEM Gap >>>

Contribuisci a un tema importante, che condiziona
lo sviluppo scientifico, e quindi il nostro futuro.
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“’Zo’ SCARTI DEL RISO PER INATTIVARE CENERI TOSSICHE
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Cosa mi piace?
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Perche sono importanti i materiali?

( elt RawlViaterials

Connecting matters

Salt
12 tonne Clays / /\

Phosphate Rock Natural Gas ({ -
6.97 tonnes 195 952m? 4
Petroleum
2.775 billion litres
Cement (
23.4 tonne
Copper Iron Ore v Baux|te
464kg 8.7 tonne e
215kg 1 001kg

Total consumption over the lifetime:
1,37 million kilograms of minerals, metals and fuels

Funded by the
European Union

Gold
60.34g

Stone, Sand & Gravel
581 tonnes

Lead
393kg

Coal
158 tonne

Other minerals
and metals
19.8 tonne
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Video
Materie prime la materia di cui sono fatti i sogni
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Consiqglio da vedere con qli studenti

e https://www.tecnologiaduepun
tozero.it/2020/11/13/proprieta
-dei-materiali-video/ (con quiz
interattivi)

resistenza a trazione /“—,f#i\

resistenza a compressione E.
resistenza a flessione be-)

resilienza %'
e https://www.youtube.com/wat weza B

ch?v=P3RXtoYCW4M

e https://elements.wlonk.com/

'»QI tecnologiaduepuntozero.it
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. PROPRIETA' DEI MATERIALI
i ? MECCANICHE

RESISTENZA A FLESSIONE
capacita di un materiale di resistere

a un sistema di forze che tendono a
incurvarlo, a Fletterlo

= harfno una buona i
—) resistenza alla flessione
]

gli acciai e il legno
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https://www.tecnologiaduepuntozero.it/2020/11/13/proprieta-dei-materiali-video/
https://elements.wlonk.com/
https://www.youtube.com/watch?v=P3RXtoYCW4M
https://www.tecnologiaduepuntozero.it/2020/11/13/proprieta-dei-materiali-video/

TR f‘m 90 elementi chimici e la loro disponibilita relativa sulla Terra
: Ci basteranno?

YPT 2

United Nations - International Year
Educational, Scientific and - of the Periodic Table
Cultural Organization - of Chemical Elements

A grave nschio Sempre piu l i sintesi Provenienti Presenti
entro 100 anni a rischio per da minerali negli
il crescente PR— in zone smartphone
utilizzo in futuro di conflitto

Scopri di piu e divertiti con il videogioco su http://bit.ly/euchems-pt
@gﬂg{aﬁéﬂgﬁ@ata con licenza Creative Commons Attribution-NoDerivs CC-BY-ND

&: EuChemS

European Chemical Society
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Perche sono importanti i materiali?

| materiali sono importanti per diverse ragioni:

e Scelta dei materiali per prodotti: i progettisti devono conoscere le
proprieta dei materiali per selezionare quelli piu adatti ai prodotti che
intendono realizzare.

e Riduzione dell'inquinamento atmosferico e delle emissioni di CO,.

e Ecosistema piu sano per gli esseri umani e la fauna selvatica: Il riciclo
contribuisce a mantenere un ambiente pulito e sano per gli esseri umani e
gli animali

e Conservazione delle risorse naturali: Il riciclo riduce la necessita di
estrarre nuovi materiali dalla Terra.
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Cos’éilriciclo?

Video
Introdurre il tema del RICICLO con un cartone animato
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Cos’éilriciclo?

Video
Circular Economy
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Utilizzo delle materie prime

@ RawlNVlaterials
Connecting matters

Consumption Since Year 1700

¢

Year 1700 |

Bk o
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Year 1800

Van Schalk and Reuter, 2012
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Alkaline Metals

Transition Metal

Basic Metal

Semimetal

Nonmetal

Actinolds
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Le materie prime critiche

Critical raw materials for the EU

5.0
Report of the Ad-hoc Working Group on
Rare Earthe defining critical raw materials
45 1
40 1
351
3.0

Germanium Nighium*

Magnesium

Antimany Gallium

Supply Risk

Indium
Tungsten

Fluarspar

.ElervHium Graphite

Cabalt _ Tantalum

Magnesite ¥ Chramium

} x
! Lithium. Rhenium Vanadium*
. . % Barate Limestang Tellurium Malybdenum Manganese
; Diatamite Perlite G:ypsum Bentanite i ran 2Nt % Nickel y
n " Hca
Sikvart Aluminum -
Clays Faldspar = Capper . Bauxite
i . ——Llanium . . ‘ :
an 4.0 a0 6.0 T 8.0 a0 o,n

Econcmic Impertance
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‘COPPER

W on of ore from the
pndida copper mine

.....................

T@™ A TON OF iPhones 55

W« ""'1 We've already heard Ken Byer's claim
about a ton of iPhones vs. a ton of ore,
but how do the numbers stack up?

The iPhone 5 weighs -/ -/ =112

8101 x iPhone 55 weighs

B Eorcerione ugiinne LE 100 ESPERTE VANNO A SCUOLA

uuuuuuuuuuuuuuu

[ ] I DEASCUOLA



Alcuni composti realizzati
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Mi presento...

Quintegia
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Silvia Bodoardo

Nata a Torino 10 ottobre 1965
Maturita scientifica 1984
Laurea in Chimica 1989

Dottorato di ricerca ingegneria dei materiali 1995

—=

B Fondazione 1oudamme LE 100 ESPERTE VANNO A SCUOLA > § oescuota

nnnnnn gli stereoti



Impegno
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100ganne

If you want to go fast
Go alone

If you to go far
Go together

African proverb
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The Electrochemistry Group ST, PTG

& . ( 1avorato

DI TORINO FOUTECS
2
fe (™" \D

Hefirochimica /
Frd

2015

apveses)
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Main Research Topics

Testing of modules & packs

Prototyping pilot line

Li-ion, Li-metal, Li-S, Li-Ox/N,

Sensors & Self-healing

Solid-state electrolytes
Sustainable materials

Potassium batteries

Dyes/Perovskites-based PV
Smart materials for solar fuels

PV + storage integration

Electrochemical N, reduction

Fondazi
JB fopdzione 10qdonng

FEIV STELUANTIS G"]Gl )(

(IU' IR CASALE omanz
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2
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RN "k “ea

Nanomaterials Other cations

] Biosourced
Sensors  Self-healing components

, Solar fuels

LE 100 ESPERTE VANNO A SCUOLA

Polymer
electrolytes

Gust sice

PV + storage
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Task force on Batteries @PoliTO

Materials, Nanosensors & New cell designs
Silvia Bodoardo (DISAT): batteries
Fabrizio Pirri (DISAT): nanotechnologies

Modeling
Daniele Marchisio (DISAT): materials production processes
Pietro Asinari (DENERG): electrode/electrolyte interfaces
Massimo Santarelli (DENERG): electrochemical and thermal modelling

Battery packs

Paolo Guglielmi (DENERG): assembly ,,P,\

Radu Bojoi (DENERG): BMS

Michele Pastorelli (DENERG): power electronics “ })

Electric vehicle applications and integration
Massimiliana Carello (DIMEAS)

LCA & Recycling %’g
Silvia Fiore (DIATI) E :‘\ [

apveses)
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Brevissimo viaggio nella ricerca nel settore batterie

Desidero
contribuire ad
un futuro piu
verde

—=
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Carbon Footprint

Global greenhouse gas emissions by sector

This is shown for Lhe vear 2016 - global greenhonse gas emissions were 49.4 billion tonmes €0 eq,
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l Cars: direct electrification most efficient by far
Direct electrification Hydrogen Power-to-liquid (diesel) Power-to-liquid (petrol)
2020 2050 2020 2050 2020 2050 2020 2050

100% renewable electricity 100% renewable electricity 100% renewable electricity 100% renewable electricity

Electrolysis

€0, air-capture and
FT-synthesis

Transportation,
storage
and distribution

Fuelptecten 949% 68% 55% 55%

Well to tank
[ ]

Charging
equipment

]

Battery
charge efficiency

H, to electricity l

conversion i
Inversion DC/AC
Engine/motor
efficiency

overallefficiency  TT% 519  33% 42°%  20% 22°%  16% 1:8%

I Tank to wheel

Notes: To be understood as approximate mean values taking into account different production methods. Hydrogen includes onboard fuel compression. Excluding mechanical losses.

7= TRANSPORT& ¥ W

Sources: Worldbank (2014), Apostolaki-losifidou et al. (2017), Peters et al. (2017), L. ie et al. (2012), (2019),
= ENVIRONMENT @ transportenvironment.org

National Research Council (2013), Ricardo Energy & Environment (2020), DOE (no date), ACEA (2016).
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Le energie rinnovabili non sono continue
e necessitano di essere accumulate
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La maggior parte della produzione
di celle avviene ancora in Asia

BATTERY
MANUFACTURING

CAPACITY BY COUNTRY
atts O

La Cina controlla I'80% della capacita mondiale di
raffinazione delle materie prime delle batterie agli ioni di
litio, il 77% della capacita di produzione di celle e il 60%
della capacita di produzione di componenti delle
batterie.

o1t | maggiori fornitori globali di batterie agli ioni di litio
sono stati: CATL, LG Energy Solution, BYD, Panasonic e
SK Innovation (1° trimestre 2022).

2022

77% China

893 GWh & 10% Us.
908 G\?\Ih

Il deficit commerciale dell'UE nel settore delle batterie
agli ioni di litio ha continuato ad espandersi nel 2021 e ha
raggiunto i 5,3 miliardi di euro (+25% rispetto al 2020).

6% Poland
73 GWh
6% U.S.
70 GWh

11% Other
127 GWh
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Produzione di batterie... E U'Europa?
<A\
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European Gigafactories June 2023

Battery production [l
as of BATTERY-
June 2023 NEWS.DE

SUOLT 2030, Europe 10 + X GWh
TnoBai 202X, Furope X GWh
Powerco 2030, Europe 120 GWh
waramorors 20XX, Europe X GWh

GFREYR 2028, Mo i Rana 83 GWh
Ml]llHl]ﬂ 2024, Agder 32 GWh

SEYONDER 2024, Rogaland 10 GWh
elinotr. 2026, Trondheim X GWh

|E 2,0140Wh+x|+4%:'"c February)

Alldata

TnoBai Heeen 20XX, Europe 40 GWh
2023, Europe

EEEIE @ o

| cmosown - x [N

= boes 202X, GB X GWh
( ] 2025, Coventry 60 GWh
& envision /=50 2030, Sunderland 35 CWh
ambte 2023, GB10 GWh + X
sams-volt 2025, Blyth X GWh

FR:169.5 GCWh
QCC 2030, Douvrin 40 GWh
LY o 2030, Dunkirk 50 GWh

Bluesoluions 20XX, Quimper 15 GWh
& emision =50 2029, Doual 30 GWh
Pralagum  20XX, Dunkirk 48 GWh

on the maximum annuahcapacity at

the t}"ecrﬂtl_ul\s highest expansion stage

</ c

ALB
2028, Portugal 45 GWh

PN

mru..volt SRS 202)(

2025 e Kotka 40 GWh

Skelleftea,

Gothenburg &

Borlange Anodox 202X,

N0 GWh + X nga X GWh
¥

Authors: Gerrit Bockey & Prof. Heiner

PEM BWIH Aachen Unive

QCC 202X, Termoli 40 GWh

D ‘ Blackstone Resources

©) customeens 2024, Dobeln

20XX, Germany 5GWh
RPowerco

(;EEM Gwh 2026, Salzgitter

” 40 CWh

2020 Willstat

25 6wh 20251E—rflar‘t

CELLFORCE '

2024, Tubingen 100 GWh

1GWh +X T=sLA

SVOLT 202X, Grunheide

2023, Uberherrn 200 GWh

24 GWh

VARTA
202X, Lauchhammer 2oxx Ellwangen

16 CWh 2GWh

2030, Kaiserslautern 202X, Nordhausen
40 GWh 05Gwh

2026, Heide 2026, Flinthek

60 GWh 10 GWh

p @ LG Energy Solution

2025, Wroclaw 115 GWh

ThoBat
2020, Bratislava 10 GWh

: JABEE FAAM 2024, Tersvola 8 CWh

. 202X, Seneffe-Manage 3GWh T ' CATL 2025, Debrecen100 GWh
Pawerca202X, Sagunt 60 GWh rravour’ 2024, Italy 70 GWh EVE 2026, Debrecen 28 GWh
@ Phis..cn 2027, Noblejas 20 CWh G [SCBH 2021, Gad 40 GWh

= i B: 80 SAMSUNG .
BASQU=. 1 2027, Spain 10 GWh 202X Frauenfeld 7.6 GWh 202X, TBD X GWh
@ emison 250 2025, Navalmoral de la MES un= 2027, Subotica 48 GWh 2028, Komarom & lvancsa
Mata 50 GWh 2025, Horni Sucha 15 GWh inoBat 2032, Serbia 32 GWh SK innovation Upto473 GWh

1oodonne

contro gli stereotipi

.]E Fondazione
Bracco

LE 100 ESPERTE VANNO A SCUOLA

La produzione di
celle per batterie
in Europa sta
accelerando per
soddisfare la
crescente
domanda di celle
per batterie.
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European Gigafactories February 2023
Abbiamo bisogno di tutte le conoscenze...

s A

— ) *
Ao D28
anwon smoun (COR) e | Grs [T

Components suppliers

Source: mpeteness

Recycling companies Second life companies Equipment suppliers Battery test centers

Source: www.battery-atlas.eu; abstract, no claim of completeness

B Fondazione 1oudamme LE 100 ESPERTE VANNO A SCUOLA >} beAscUOLA



Costruire ponti

Research Industry
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Panorama europeo in ricerca e sviluppo
nel settore batterie

Supportive framework

Other legislative & funding initiatives at EU and national level

EU = Strategic Action Plan on Batteries

Business
Investment |BIP
Platform

BATTERY ALLLANCE

EU X

EUROPE
EUROPEAN TECHNOLOGY
AND INNOVATION PLATFORM

Battery downstream &

pean L
. ¥

complementary Partnerships
Other Horizon Europe R&l
activities
MS led IPCEIs: R&l & and first
commercial deployment

Interregional partnership on

advanced battery materials
(ERDF/Smart specialisation)

European Battery Alliance

BATTERY

+

National and bilateral R&I

Capture a new market worth 250B€/year

EBA250
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Batterie

Working Groups Chairs / BE Secretariat +=urope

WG1: New and Emerging WG2: Raw Materials and WG3: Advanced Materials WG4: Cell Design and WG5: lication and WG6: Application
Battery Technologies Recys Manufacturing Mobil: Integration: Stationary

™ v Daniela Fontana i"illﬁi
. Daria Hedberg Philippe Capron - Fabrice Stassin PN\ EESEET) J“ 0 Christian Noce
Industry Chair ‘ . ) : R e % )
1 »l Geyser Batteries 1 ORANO Umicore - nlight Group Energy i BMW Group Enel X
| 4 ¥ - ¥

Su
= ! | Storage Systems =

v, 'W' .
Michele de .
(e N Gennaro k Javier Olarte

= . (- i tag el -trou Marja Vilkman Silvia Bodoardo
Research Chair e v ’ 3 i

%V e ity Vit B roitecnico di Torino AT A e

; =

Technical Advisor ( DeansHan | Bart Verrecht {4 Marcel Meeus Jﬁ, Amo Kwade ) et Matthias Vetter
< y & 7 ' Fraunhofer-Allianz Fraunhofer Institute
\} / i Batterien

‘The University of ) Eitrore: y, EMIRT TU Braunschweig for Solar Energy

Systems ISE
-

Provide an overview of the technologies

SRIA

Roadmaps \q/
January 2023

90 e
November 2021 m v
Under the Coordination of @ = Under the Coordination

es Europe Support strategic research actions of BEPA
t & Technology development/implementation '

Task force sull'istruzione
Nuovo documento di posizione disponibile: 800.000
posti di lavoro!!

apveses)
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Move to

BATTERY
-)2(+
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BATTERY 2030+ roadmap:

Inventing the Batteries of the Future. Research Needs and Future Actions

BATTERY

WA,

Develop theoretical and Integration of the Materials accelerating
experimental platforms different parts platform + smart battery ,
g and tools functionalities ﬁ
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Battery 2030+ annual conference

[ ] I DEASCUOLA
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Programme Activities for Young Scientists

BATTERY
— + Programme Registration  Abstract Submission  Labtours Venue & Location Media Partnership  Sponsorship

Battery 2030+ Annual
Conference

May 28-29th 2024 Grenoble
(France)

e
S
o)
o
00
~N
=
&
=

May 27th - Side activities for Young Scientists*

14:00-14:30 Welcome coffee

14:30-16:00 Formal discussion with Young Scientists where a couple of points will be discussed (e.g., what are the topics of high
interest, how to create a young scientist community and get in touch with, the interest about being part of a YS community, ...).

16:00-16:30 Meeting point & transfer to the labs

16:30-17:30 Lab tours (open to all participants / registration needed). More info about the lab tours

L
=
=
<
(ad
O
O
o
o

*Young Scientists: PhD researchers / with PhD thesis defended in 2017 or later
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Young Scientists engagement BATTERY

4 le Universita coinvolte e circa 120 giovani scienziati

«EFfforts made

today will be the

breakthroughs
of the future»

uuuuu

JB fgpgezioe 1ondonne

Different expertise:

i.e. battery experts, engineers, chemists, physicians,
economists, doctors in medicine, people with all humanistic
specialisations, etc.

Batteries of the Future

A Perspective from Young Scientis{s in Europe

Sustainable Batteries: Full circle, Full cycle

LE 100 ESPERTE VANNO A SCUOLA D N DEASCUOLA



Quanti elementi ci sono in una cella di batteria?

Collettori di corrente
Materiali attivi: ossidi per il catodo
leganti
carboni
grafite
eventualmente altri metalli
Elettrolita: sali di litio
solventi organici
additivi
Tabs
Contenitore coffee bag o metalli)

Qualsiasi cella e un sistema composito
complesso

apveses)
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Batterie: la composizione chimica delle celle e
tagliata su misura delle applicazioni

Lithium - Cobalt - Oxide (LiCoO , ) Lithium — Manganese - Oxide (LiMn , O ,) Lithium - Iron - Phosphate (LiFePO4) Nickel - Manganese - Cobalt
*Rated voltage: 3.6 V *Rated voltage: 3.7 V -Rated voltage: 3.2 V (LiNixMnyCoz02)
~Gravimetric density: 200 Wh/Kg *Specific energy: 150 Wh/Kg «Gravimetric density: 170 Wh/Kg +Voltage rating 3.6 V
*Energy density: 400 Wh/l Energy density: 350 Wh/l Energy density: 350 Wh/l +Gravimetric density: 220 Wh/Kg
*Complete life cycles: 500 - 1,000 «Complete life cycles: 300 - 700 «Complete life cycles: > 4000 *Energy density: 500 Wh/l
Discharge rate: 1C *Discharge rate: 1C, 10 C «Discharge rate: 1C/3C *Complete life cycles: 2000
Advantage: high specific energy, fast charge ; i *Discharge rate: 2C/3C

. ' . Advantage: high thermal stability Ad\(antage: high thermal stability, long ) N

cycling, fast charge, no cobalt Advantage: very high specific energy

ity is in the battery Field

Life span CRate

LFP Lo NMC NCA Lco | LMO

ondazione 10000 LE 100 ESPERTE VANNO A SCUOLA > § oescuota
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SUSTAINABILITY
Element
PERFORMANCE | Ehum';?:::ﬁ &
. Sel?rind W accessibility

safery Lifetime

Fast
charging

&
@%@

Renewable F
", Recyclability

Cartbon
footprint

Power Energy
density density

LITHIUM ION
BATTERY

Small Methods, VYolume: 4, lssus: T, First published: 06 April 2020, DO (1010020 srybd 2 02 00 00 340)
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E ora di investire nella produzione di celle
e ISTRUZIONE

|

(GIGAGREEN Design to Manufacture Giga-Factory concept

j% Fondazione mud[]nng LE 100 ESPERTE VANNO A SCUOLA b N peascuoLa



Cosa fare per continuare a crescere
e creare futuro?

Innovare
Inventare

E Pensare fuori dagli schemi

Punti di vista diversi

Abbiamo bisogno di tutte le
genze

j% Fondazione mudgnng LE 100 ESPERTE VANNO A SCUOLA b N pEascuoLa



Siate e siamo stimolanti e creiamo opportunita

_:,.4
oy
}
=2 = e
) - TTTAIN
B

B Fondazione 1oudamme LE 100 ESPERTE VANNO A SCUOLA >} beAscUOLA



Mai dimenticarsi di sé stesse
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D N DEASCUOLA LE 100 ESPERTE VANNO A SCUOLA

Grazie

Spazio
alle domande




I prossimi appuntamenti

https://formazione.deascuola.it/webinar-gratuiti-100-esperte/

IN COLLABORAZIONE CON 100ESPERTE

Campionesse sportive come
modello di sviluppo,
inclusione e pace

08 Maggio 2024,17:00
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