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Spent lithium-ion battery recovery!




Process

Advantages

HydrometallurgicalfHigh recovery
process rate
O

High purity
product

Low energy
consumption
Less waste gas
High Selectivity
Simple operation
and short flow
No requirement
for categories
and the size of
inputs

High efficiency

Pyrometallurgical
process
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Riciclaggio delle LIBs

Disadvantages

More wastewater
Long process

Li and Mn are not
recovered

High energy
consumption
Low recovery
efficiency

More waste gas
and the cost of
waste

gas treatment

Challenge

Wastewater
treatment
Optimize
the process

Reduce energy

—

consumption and
pollution emissions

Reduce
environmental
hazards
Combine

—

hydrometallurgy well

Reagenti piu comuni: acido
nitrico, cloridrico, solforico
oppure soda e ammoniaca.

T (800-1300°C) - fusione
metalli permettendone
recupero come leghe (Cu,
Co, Ni, Fe) poi raffinazione.
Nella scoria: Li, Mn, Al, Si,
Ca.
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Trattamento microonde

Microonde

Isolante termico _——

Suscettore

Microonde

PARAMETRI
* Potenza: max 1800 W

* Tempo
* Tipologia di materiali

Rapida;

Risparmio energetico;
Semplice da utilizzare;
Aumenta l'efficacia di
lisciviazione.




Tecnologia Innovativa
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Normativa: Il decreto batterie (10 febbraio 2026)

| nostri risultati: Il recente decreto batterie (D.Lgs. 10 febbraio 2026 n. 29) adegua

L 005 ’Italia al Regolamento (UE) 2023/1542, confermando i target richiesti
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Progetto Tech4Lib
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Conclusioni

La tecnologia proposta permette trattamenti minimi e quantita ridotte di prodotti chimici commerciali;
Il trattamento termico, basato su reazioni carbotermiche, avviene in tempi brevi rispetto ai metodi
convenzionali;

Li viene estratto in acqua;

Produzione di acidi organici da scarti alimentari (INSTM);

Analisi sostenibilita della tecnologia proposta (SSSA).
Il metodo e flessibile, quindi potrebbe essere adattato al trattamento di future batterie di diversa

composizione chimica.

Sviluppi Futuri

Recupero parziale della grafite, ad esempio mediante flottazione;
Valutazione delle emissioni durante trattamento termico a microonde;

Trasferimento tecnologico grazie anche al progetto CARAMEL (FISA)
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Results about the new oven

Journal of Environmental Management 377 (2025)
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https://doi.org/10.1016/j.jenvman.2025.124616

A NEW PATENTED
MICROWAVE OVEN
(available from 2
months).

90 seconds (300 W)

~ 130 less energy
demand!
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Breaking Down the Cost of an

EV BATTERY CELL

The average cost of lithium-ion batteries has declined by 89% since 2010.

What makes up the cost of lithium-ion cells?

EV CHASSIS

A battery pack consists of multiple
interconnected modules, and each
module is made up of hundreds of
individual cells.

|

SEPARATOR

$101/kWh

Avg. Cell Cost In 2021 ELECIRULGIE

4%

Percentages may not add to 100 due to rounding.
Source: BloombergNEF

The cathode material determines
the capacity and power of a battery,
typically composed of lithium and
other battery metals.
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Lithium  Nickel Cobalt Manganese

The largest EV battery manufacturers
are all headquartered in Asia.

80% or all cell manufacturing
occurs in China.
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The anode is the negatively-charged
electrode, typically made of graphite.

Separators prevent electric contact
between the cathode and the anode.

The electrolyte is the medium that
transports lithium ions from the
cathode to the anode.

Battery housings are cases that contain
and protect battery packs, usually made
of steel or aluminum.

Battery production costs

Producing 1 ton of virgin lithium requires:

250 tons of raw ore 750 tons of brine
CO, 15tons 5 tons
Water 170 m3 469 m3

Use of land 464 m2 3,124 m?

65% of the available water in Chile
is consumed by the mining industry.

Source Minviro




Risultati
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