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Global deployment, price and key publicly-funded milestones for lithium-ion batteries, 1973-2025

Li-on battery price

a Researchers at US university develop cathode
= most used in EVs today

Li-ion battery deployment

Researchers at Japanese university develop

( 'Scientist at French national lab publishes ' cathode second most used in EVs today

working principle of Li-ion battery

£ US government loans $465M to Tesla

5{'; Publlcly funded researchers in the UK @ Chinese government starts
-

discover cathode used in smartphones subsidising private EVs

! Oil crisis ‘E'Researchersatltalian university 5 R
; . 7 build first Li-ion prototype i i

fOT

A LAY Public R&D is behind recent steps forward for energy I ’é\}
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L'invenzione degli ioni di litio fu sostenuta da finanziamenti pubblici e seguita da numerosi successi di ricerca nei
laboratori pubblici. |l suo mercato annuale ha superato i 150 miliardi di dollari nel 2025. =
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M O re t h a n 70% Of t h e Ce I I s Global lithium-ion battery production capacity satienumaterias prod otion

is projected to increase eightfold by 2027
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H ° Here'’s a look at the top countries for
a re p ro u ce I n I n a battery manufacturing in 2022 and 2027,
based on BloombergNEF's lithium-ion
supply chain rankings.

Six of the top 10 battery
manufacturing companies
are headquartered in China

F“ U.S. battery production capacity is
> projected to grow over 10x by 2027

2022
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(D) 77% China
893 GWh 10% u.s.
908 GWh
2% Hungary
6% Germ: 194 GWh
QO SosEmany

6% Poland
73 GWh

6% U.S.

@ 9% Other
896 GWh

70 GWh 112 GWh

11% Other
127 GWh
Total
Capeaity
1,163 GW 8,945 GWh
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(& =i e || divario con la Cina e grande, ma la maggior parte puo |e\_}

Domestic lithium-ion battery production cost by region

g % | costi di produzione delle celle a batteria
S i nell'Unione Europea sono superiori del
> 50% rispetto alla Cina, ma oltre il 40% di
50 questo divario puo essere colmato
raggiungendo lo stesso livello di
40 efficienza produttiva e automazione.
20 ° N °
il problema non e tecnologico,
0 European Union China é indUStriale
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Value creation from battery electric car production
100%

Cathodes & anodes

80% —

Battery pack

60%

Share of domestic value

40%

20%

0%
Domestic supply Imported
chain car

Dare priorita alla produzione di veicoli elettrici ora pué aumentare il valore interno e la
domanda di batterie, mentre le catene di approvvigionamento si rafforzano nel tempo,
a2 3 partner strategici. a
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‘uente: M+W Group 2013

Electrochemistry Group @PoliTO




6) Vacuum drying
3) Solvent recovery

coatin _ 3) Drying
g 2) Coating 5) Slitting
4) Calendering
. . ®
.. Power
complexation
4) Laminating

1) Dry mixing

Dry *©
coating

A

‘ 5) Slitting
3) Calendering

2) Film fabrication
.
https://www.infinitypv.com/roll-to-roll-academy/what-is-dry-battery-electrode-technology-and-how-does-it-work?utm_source=chatgpt.co
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SAFER GREENER |2 54] Industry Pathway 1- |
Reduced ’ | QQ actors from wet (NMP- :

SShoforeaet material consumption i all value free) |
s for safety | . . |
handling and Energy consumption I chain processing :
automation of cell manufacturing : |
reduced by 25% : . Open © Pathway 2 - :

| m Access dry |

| : |

BETTER : ensured processing |

High performance : ' :

LNMO/SiC | LNMO/SI-C ( ‘.:1 Time to |

Data-driven process : ® chemistry B‘l’ impact: :

and product quality : immediate :

| |

Centro Nazionale per la Mobilita

CENTAD MAZIOALE PER LA MOBILITA SOSTENIBILE Sostenibile
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Evaluation of properties of interest for electrode
manufacturing (i.e. rheology, EC stability...)

Roadmap
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Evaluation of properties of interest for electrode
manufacturing (i.e. rheology, EC stability...)
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Manufacturing
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Formulation, testing and scale-up assessment for industrial
production

SINTEF

laser - texturing of electrodes
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Genl monolayer cells

Scale up t0"10 Ah cell
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A Additivo conduttivo e legante

Active ial Carbon additi ly binder

Active Particles
Carbon Black

(b)

>

-

Current Collector
(electron source)
Electrolyte
(ion source)

parallel pathways

Cathede composité:

Energy Environ. Sci., 2018,11, 3096-3127
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Elettrodi, texturizzazione laser e Digital Twin

si-c Anode '

VRIS

QExtend to Gen3b the concept of 3D-

OLaser Texturing of charge collectors
battery

both Cu and Al

improve the electro-mechanical bonding between the
charge collectors and the active part of the electrode

“design cell structures that maximize ion exchanges therefore
power and energy density yet maintain short ion transport
distances™
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Obiettivo: Ricreazione dell'impianto pilota
Rappresentazione 3D della pianta e della logica di processo
Algoritmo di IA per prevedere le specifiche degli elettrodi
Simulazione di vari scenari per ottimizzare il processo
produttivo (inclusi consumo energetico, tassi di produzione,
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Ma ha senso investire in Europa? @

@mneqi

8Global Warming of energy consumption in cell manufacturing

72,79
70 Consumo energetico durante la produzione delle celle (Cina):
72,79 kWh
60
T 0 Se cambiassimo il paese in cui la cella viene prodotta,
S w I'impatto ambientale associato al consumo energetico si
2 @ ridurra.
- 30 25,3
QOl] . . . . . . N .
20 15,2 La variazione di questi impatti e legata al mix
o energetico dei diversi paesi. La Cina e un attore potente
nel mercato globale dei combustibili fossili. Pertanto, la
0 , : , transizione verso fonti di energia piu pulite e rinnovabili
China Portugal Spain Belgium

puo ridurre le emissioni di gas serra

Funded by the European Union under grant agreement N° 101069707, Views and opinions expressed are however those of the author(s) only and do
not necessarily reflect those of the European Union or the European Climate, Infrastructure and Environment Execufive Agency (CINEA] Neither the
European Union nor CINEA can be held responsible for them.
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This project has received funding from the
European Union's Horizon Europe research
and innovation programme under grant
number No.101104022
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Produzione batterie in ltalia: dalla
chimica al sistema industriale”
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Sfide: quali sono i principali ostacoli nella produzione (celle, moduli,
pacchi)?

Needs: di cosa ha bisogno la filiera per crescere (competenze,
infrastrutture, normative)?

Proposte: quali azioni concrete si possono suggerire?







Critical raw materials and their supply risk

Technologies

Materials

Supply Risk

(sorted Largest to smadlest)

l g Defence
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Source: Joint Research Centre s




Raw Material Supply Chain Disruptions

Challenges in Raw Material Supply Chain Hindering the Outlook for Smooth Energy Transition

Percentage (%)

China Dominating Battery Value Chain

S0%:
B0
TG
b
50%
A%
0%
2%
10%:

0%

Raw Materials Proccessed Battery Cell Assembly

Causes of Supply Chain Disruptions

Rate of EV production vs
A rate of mining of raw

materials.
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Biggest Market of EV i.e, Europe
dependent on other regions for raw
material sourcing/Raw material sourcing
by European EV manufacturers

Ukraine-Russia crisis

@

Covid-19 Pandemic

Effect
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I materiali critici in Italia

Le tre aree dove si ricercano le materie prime
utili alla transizione energetica

MONTE

Vallidi Lanzo :|

TOSCANA - LAZIO
da 9 Monte Amiata
ai 9 Camp Flegrei

Budduso

Cobalto iti Terre rare 0
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