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Storage solutions for a innovative, flexible and resilient energy system, based on renewables sources
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About us

• Chemistry facility
• Dry room 30m2

• Microscopy facility
• Thermal analysis facility
• X ray diffraction & 

tomography
• Electrochemical testing 

facility (EIS, CV, cycle 
life,…)

• Mechanical and stress 
test facility

• Rheology and slurry 
optimization

• ICP
• Pilot line (small scale)

Casaccia Research Center
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About us

Frascati Research Center
• Chemistry facility
• Glove Box
• CVD 
• FT-IR
• XPS
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About us

Portici Research Center
• Manufacturing
• Gravure Printing



Some European and National Projects & initiatives

About us

ENSA

SET-PLAN

MASE MIMIT



PTR 25-27 · Progetto 1.2 — Vision & WP Structure

PTR 25-27 · Progetto Integrato 1.2 · Accumulo Elettrochimico e Termico

17.7 M€
Total Budget

TRL 3–6
Maturity Range

47+
Partners & Co-beneficiaries

30+
University partners

WP1

Advanced Materials

Li-ion · Na-ion · Zn/Al/Ca-ion
Metal-air · Redox flow
Electrodes, electrolytes, synthesis
Round Robin on Na-ion (ENEA+CNR+RSE)

WP2

Innovative Systems

Aging models & 2nd-life batteries
Physics-informed Digital Twins
ML-based BMS & diagnostics
Hybrid VRFB+LiB prototype (5-10 kW)

WP3

Sustainability & LCA

Life Cycle Assessment / LCA-LCC
Critical Raw Materials analysis
Italian battery value chain mapping
→ Aligned with EU Battery Regulation

WP4

Thermal Storage (0–900 °C)

Sensible · Latent · Thermochemical
ATES (underground thermal)
CO₂ transcritical cold storage
CSP, District Heating, industrial waste heat

WP5

Management & Dissemination

Coordinated by CNR
Management Board (MB)
Management Hubs: ENEA · CNR · RSE
KPI tracking, open-access publications
Dissemination Events (Nanoinnovation, ICSET, Sector fairs, WS)

WP1

Advanced Materials

Li-ion · Na-ion · Zn/Al/Ca-ion
Metal-air · Redox flow
Electrodes, electrolytes, synthesis
Flagship coordinated line on Na-ion 
(ENEA+CNR+RSE)

WP2

Innovative Systems

Aging models & 2nd-life batteries
Physics-informed Digital Twins
ML-based BMS & diagnostics
Hybrid VRFB+LiB prototype (5-10 kW)

WP3

Sustainability & Manufacturability

Life Cycle Assessment / LCA-LCC
Critical Raw Materials analysis
Italian battery value chain mapping
→ Aligned with EU Battery Regulation
Advanced characterization techniques
Net-Zero Scenarios → Aligned with EU 
Green Deal

A diversified storage portfolio for 2050 



Italy's National Storage Ecosystem — Research 
Network & Coordination

PTR 25-27 · Progetto Integrato 1.2 · Accumulo Elettrochimico e Termico

47+
Total Partners

30+
University Partners

~21 M€
Combined Budget

(PTR + ORANGEES)

TRL 3–6
Maturity range

International Links:

PTR 25-27
Project 1.2

National stakeholders:
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Higher sustainability: non-toxic 
components, green processes, new 

chemistries, design for recycling
e.g. aqueous based binders

Innovative separators, 
Regeneration of electrode 

materials from spent batteries

Higher performance: new 
advanced materials increasing 

energy, power and durability
e. g. Advanced Li-Ion batteries,

Li metal batteries,
Optimized scaled-up synthesis and  

cell manufacturing 

Higher safety level: avoid liquid 
organic electrolytes, artificial SEI 

for lithium metal protection, smart 
sensors. 

e. g. Ionic Liquids,
Solid State Batteries, 

new sensors @cell level

Lower cost: cheaper, more 
available and recyclable materials

e.g. Ca- and Na- ion batteries,
Cathode materials with low 

content of CRM 

Our Activities
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Energy Density: Silicon Nanowires Anodes

~ 30 nm
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Safety: Innovative Electrolyte Systems
Ionic liquids technologies (patented)

G.B. Appetecchi, Safer electrolyte components for rechargeable lithium batteries,
in Electrochemical Storage Materials: From Crystallography to Manufacturing Technology, D.C. Meyer, T. Leisegang, M. Zschornak, H. Stöcker, eds., De Gruyter 
Publishing, 2019, ISBN 978-3-11-049137-1.
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Beyond Li: Na-ion Batteries
Hard Carbon Anodes

Electrode prepared by casting on Al 
85% AM, 10% carbon black, 5% CMC

Half cell
C/10
1M NaClO4 EC:PC

Objective: To standardize the structural and electrochemical 
properties of hard carbons derived from different organic 

precursors, such as biological waste materials.

Carbon anode | NaClO4 1M in PC |Metal Na

Without
With Zeolite

Zeolite Templated Carbon
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Beyond Li: Na-ion Batteries
Layered Transition Metals Oxides Cathodes

Low-CRM Cathode Materials
(NaxFeyMn1-yO2)

PROs
• Easy and scalable synthesis 

• High sodium storage capacity 
• Suitable for high-energy sodium-ion 

batteries 
• Compatible with established lithium-

ion battery manufacturing processes 

CONs
• High content of critical raw materials 

(CRMs: Li, Co, Ni) 
• Sensitivity to water (H2O reactivity) Next Steps

•Optimizing cathode composition to maximize electrochemical 
performance after water exposure 
•Development of water-based formulations for large-scale 
cathode electrode manufacturing
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Beyond Li: Na-ion Batteries
Cathode Active Materials: scaling - up

New Pilot-scale  Facility 
• Production by Flame-Spray for 
large batch of nanopowders and 
nanostructured powder production
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Sustainability: Direct Recycling
Regeneration of Electrode Materials from spent Li-ion batteries
Graphite

Galvanostatic Cycling, 
0.01-2V, 

Li|100µl LiPF6 EC:DMC| Graphite

Cancelliere et al, Journal of Power Sources, 658 (2025), 238320
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Battery Testing Hall - Cyclers 

16F.VELLUCCI – LABORATORY of sustainable mobility and transport – electrochemical storage



Abuse testing

17F.VELLUCCI – LABORATORY of sustainable mobility and transport – electrochemical storage

Vessel for electric abuse testing

Cell venting during overcharge

FARO 

plant

Remote or 

portable 

cycler 

Infrared 

thermal 

camera

High speed 

camera Frame explosion

Thermal images explosion

Site, equipment, and 

know-how for abuse testing



Strategic Energy Technology Plan (SET Plan) 

18LABORATORY of sustainable mobility and transport – electrochemical storage

➢ European coordination of energy research

➢ Development of net-zero technologies (hydrogen, batteries, CCS, renewables)

➢ Alignment of public and private investments

➢ Strengthening EU technological leadership



Informal national group on batteries 

19LABORATORY of sustainable mobility and transport – electrochemical storage

Promoting the active participation of stakeholders (research institutions, 

universities, and Italian companies across the entire battery value chain) with the 

aim of strengthening Italy’s position in the European innovation landscape, 

enhancing scientific expertise and industrial capabilities

5 agencies/associations 4 consulting firms

17 universities/research bodies 41 industries

Informal national group on batteries key figures
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Thanks for your attention
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