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About us

Eco Recycling s.orl. is a company
corporate in 2008 and it is expert in the
development and implementation of
innovative processes and plants for
recovery of secondary raw materials
(critical and strategics) from WEEE,

wastes, residues and complex minerals.
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1ISIOon

Produce and develop innovative initiatives in the field

of "Recycling" through research, market processes and

services aimed at solving or preventing complex and

costly problems related to the circular economy sector.
How?

« Development of innovative "hydrometallurgical"
processes for the treatment of batteries, WEEE,
complex minerals, waste and mineral waste;

« Design and building of prototypes and full-scale

plants aimed at recycling and recovery of secondary

raw material or decontamination of mining matrix.
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Service

The experience gained has enabled it to become an expert company in the following

sectors:
 Innovative process and technology development;
 Scale-up from lab to prototype scale;
« Basic and detailed design of prototype units;
 Prototypes and pilot plants construction;
« Execution of experimental campaigns on prototypes;
 Provision of know-how;
« Basic and detailed design of full-scale plant;
« Assistance in the construction and start-up of full-scale plants;
« Training of personnel involved in the management of prototypes/plants;
« Technical and economic feasibility analysis;
« Life Cycle Analysis (LCA) and Life Cost Analysis (LCC).
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Team

Eco Recycling teams is composed by chemical engineers, engineers, industrial chemists

and technicians.
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¢ Our numbers

2 operative site (office and technological platform site);

5 active patents;

> 10 articles published in the last 8 years in the sector;

> 4 M€ invested in R&D in the last few years;

3 master's theses students, 7 postgraduate internships and 3 PhD financed (in the last 10
years)

11 plants realized: 1 large-scale, 2 demonstration and 8 pilot/prototype plants;

18 projects successfully completed;

4 ongoing European projects;

8 contracts in the relevant clients (DANIELI, SEVAL, OCP,UM6P, A2A, ENI, ECO SYSTEM)
Eco Recycling has been identified as a Key Innovator in 11 EU-funded innovations:

https://innovation-radar.ec.europa.eu/innovator/998185970
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Eco Recycling owns a technological
platform where several pilot plants at
different scale are located: plants for the
hydrometallurgical treatment of black mass
from end-of-life lithium-ion batteries, plant
for the recycling of different kind of WEEE
(photovoltaics panels, PCB, fluorescent
lamps, CRT, LCD, etc.).

This platform has environmental
authorization pursuant to art. 211 of
Legislative Decree no. 152/06 and articles. 15
and 16 of the Regional Law. n. 27/98 issued
by the Regional Environment Directorate of
Lazio.

y U




Patents

EC&5 Recycling

RECUPERO DI METALLI DAELETTRODIDI
ACCUMULATORI ESAUSTILITIO IONEED
INSTALLAZIONE DIUN IMPIANTO MOBILE PER IL

LORO TRATTAMENTO
Waste Recovered materials
Li-ion @ Li and Co
accumulators

N

PLANT AND PROCESS FOR THE TREATMIENT OF
EXHAUSTED ACCUMULATORS AND BATTERIES

Rechargeable / h

Waste Recovered materials
Li (0), Li-ion and Li, Co, Mn, Ni and rare
NiMH batteries earth

-

PROCESS AND PLANT FOR THE TREATMENT A

OF RUN-DOWN BATTERIES

Waste
Alkaline Zn-Mn
batteries

Recovered materials
Mn and Zn

PROCESS FOR TREATING SPENT
PHOTOVOLTAIC PANELS

Waste Recovered materials
Photovoltaic @ glass, Al and plastics

panels

RECUPERO DI PLASTICHE E VETRO DAI PANNELLI
FOTOVOLTAICIA FINE VITA (102020000030176)

Waste
Photovoltaic
panels

Recovered materials
@ plastics, high-purity
glass and metals

PROCESS FOR RECOVERY AND RECYCLING OF
MATERIALS CONSTITUTING MEMBRANES FOR
SEPARATION OF HYDROGEN

Waste Recovered materials
Pd-Ag membranes @ metallic support and
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https://www.lifebioas.eu/en
http://www.lifelibat.eu/en
https://www.lifedrone.eu/en
http://photolifeproject.eu
http://ecorecycling.eu/it/news/orifo
https://www.linkedin.com/groups/8749036/
https://cordis.europa.eu/project/id/231962
https://cordis.europa.eu/project/rcn/105213/it
https://www.rhinoceros-project.eu
https://member-co2.com
http://www.custom-art-h2020.eu
https://h2020-crocodile.eu
https://www.veltha.eu/eu-projects/even-closer

RESTORE

RHINOCEROS

CROCODILE
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CUSTOM-ART

LIFE BioAs

MEMBER

LIFE LiBat
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HydroWEEE
DEMO

HydroWEEE

Main activities within projects -

Design and support in construction

Design, support in construction and
demonstration

Support in design, construction and
demonstration

Design, construction and demonstration,
dissemination, monitoring

Design, construction and demonstration

Construction, demonstration,
dissemination, monitoring, management

Design, construction and demonstration

Design, construction, dissemination,

monitoring, management

Design, construction, demonstration,
dissemination, monitoring, management

Design, construction and demonstration

Design, construction and demonstration

Eco Recycling's activities Scope/ CRM recovery

A pilot plant (2025-2028) aimed at carrying out an electro fragmentation treatment for the
recycling of lithium-ion batteries that have reached the end of their life. This plant allows the
recovery of anodic and cathodic material that can be reused to produce new lithium-ion
batteries. (Recovery of: NMC, graphite).

A pilot plant (2022-2026) aimed at carrying out a hydrometallurgical treatment for the
recycling of lithium-ion batteries that have reached the end of their life. This plant allows the
recovery of anodic and cathodic material that can be reused to produce new lithium-ion
batteries. (Recovery of: NMC, graphite).

Mobile demonstration plant (2018-2022) aimed at the recovery of metallic cobalt starting from
black mass deriving from end-of-life lithium-ion batteries. (Recovery of: Co, Mn, Ni, Li, graphite).

A pilot plant (2020-2024) aimed at the recycling of lithium-ion batteries which allows the
recovery of the anodic and cathodic material in such a quality as to reconstitute a new battery.
(Recovery of: NMC, graphite).

A pilot plant (2020-2024) for the recycling of new generation thin-film panels in kesterite.
(Recovery of: Cu, kesterite crystals).

Two pilot plants (2020-2024): the first aimed at the production of a bio-adsorbents starting
from the olive oil pomace while the second in which this bio-adsorbents are used for the
removal of arsenic from drinking water. (Recovery of: As).

One pilot plant (2014-2015, revamped in 2018-2022) in which an innovative hydrometallurgical
process was used that allowed the recovery of both the support and precious metals present
in the Pd/Ag-based membranes used to produce hydrogen. (Recovery of: Pd and Ag).

One pilot plant (2017-2020) aimed at the recovery of lithium from primary lithium batteries that
have reached the end of their life. (Recovery of: Li and Mn).

A mobile pilot plant (2014-2017) which employs an innovative hydrometallurgical process for
the recycling of the components that make up PVPs. (Recovery of: REEs, Ag).

Two demonstrative plants (2013-2017): one fixed and the other one mobile localized in two
containers (Recovery of: Eu, Tb, Y, Gd, Au, Ag, Co & Li).

A mobile plant (2008-2012): finalized to recovery of CRM from WEEE and Ll-ion batteries
(Recovery of: Eu, Th, Y, Gd, Au, Ag, Co & L))

Cés Recycling
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EC&s Recycling

Main Partners
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https://www.tecnalia.com/en/home
https://www.arkema.com/global/en/
https://vito.be/en
https://www.uniroma1.it/en/pagina-strutturale/home
https://www.chem.uniroma1.it/en/structures/research-centers/htr-center
https://www.akkuser.fi/en/home/
https://www.snam.it/en/home.html
https://www.tue.nl/en/
https://www.tue.nl/en
https://matthey.com
https://candcs.de/en.html
https://www.galp.com/corp/pt/

EC&s Recycling

Main Clients
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https://www.ocpgroup.ma
https://www.danieli-centro-recycling.com
https://seval.net/gruppo/seval/home/
http://www.nidetechsolutions.com
https://www.um6p.ma/en

ECes Recycling

Main private orders

£ . Eco Recycling conducted a study on behalf of ENI regarding the conceptual design of the process for treating
% LFP (lithium iron phosphate) cathode plates and obtaining active cathode material (CAM). After analyzing the

. process designed and patented by ENI, Eco Recycling assisted in identifying the best method for recovering
@ﬂ" the active cathode material and provided a preliminary design for a dedicated prototype. It also conducted a

pre-feasibility analysis with an accompanying risk assessment.

Eco Recycling completed the "Evaluation of the engineering of an A2A process for the hydrometallurgical
treatment of NMC electrode powder and the execution of an experimental campaign on Eco Recycling's pilot

'/- a 2 a units." After evaluating the engineering of the process developed by the client, Eco Recycling reassembled its
\V‘\ pilot units to implement the process. It developed and executed a test protocol that allowed for the
HIFE COMPARY quantification of the material and energy balances. These balances were used to compare the proposed

process with an Eco Recycling process focused on the recovery of cathode material.

Technical analysis for the preparation of the market study of lithium-ion batteries at the end of their life.
oo . Analysis of technical alternatives for the development of a lithium-ion battery grinding process in safe
@vj ECOSIStem conditions, including possible simulation activities and critical evaluation of the grinding systems. Design of
the pilot grinding plant. Assistance in conducting tests in the pilot plant. Collection of experimental data and

preparation of the feasibility study.

.: v Cooperation agreement in scientific and technological research for the development of a new polydentate
%@{ molecule for the treatment of heavy metals in phosphoric acid.

= MOHAMMED VI S : . . .
g o lvrECHN L Process development for the treatment and valorization of residues from the production of phosphoric acid.

Technical support for the realization of various offers to customers such as TESLA and AUDI for the
p DANIEI-I construction of industrial plants for the recycling of lithium batteries from the automotive sector.

’ SeVCI l Design of an industrial plant for the treatment of alkaline batteries (4000 ton/y)

14



https://www.ocpgroup.ma
https://www.um6p.ma/en
https://www.danieli-centro-recycling.com

ECés Recycling

THANK YOU

@ www.ecorecvcling.eu e +39 0696039819 (Place of business and offices)
+39 0761777361 (Plants headquarters)
Registered office: Via Giuseppe Tomassetti 5, 00161, Rome

@ amministrazione@ecorecycling.eu

Place of business and offices: Viale Palmiro Togliatti 1639, 00155, Rome
i #Facebook i #Linkedin Plants headquarters: Via Michael Faraday snc, 01033, Civita Castellana (VT)



https://www.facebook.com/100063841158545/timeline/
https://www.linkedin.com/company/eco-recycling-s-r-l/?viewAsMember=true
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