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Critical raw materials. What is at stake?
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MAIN PERSONS INVOLVED IN RESILEX COORDINATION

·Masters in environmental technologies and water
management (Oxford University) combined with
research work at USA, India, Spain and UK

·Experience in research, exploitation, dissemination
and management sides of EU-funded R&I projects on
industrial and environmental issues since 2005

·Expert evaluator of EU-funded R&I proposals

Francisco J. Luque-Ruiz
Senior Project Manager at 

ISMC Cluster

Santiago Cuesta-López
Executive Director at ISMC 

Cluster and General Manager in 
ICAMCyL Foundation

·Expert promoting international activity in raw
materials (S3P-Batteries & Mining)

·Representative as member state in the EU EIP Raw
Materials Operational Groups (until 2020).

·Directed more than 50 EU FP7/H2020/Horizon EU
projects (15 EU projects as coordinator), mobilizing
>200 M €

·Author/co-author >150 publications & technical
communications to industry, >10 scientific reputed
awards.



Core Capacities

Cross fertilisation – Circular Economy

ISMC comprises over 80 regional, national and international

companies that join efforts to consolidate the strenghts of the

mining sector and its associated services

ISMC covers a wide range of raw materials & CRMs and the whole

mining value chain

>80% 
SMEs

>1,000 
M€ 

turnover

0,06% 
Spain’s

GDP
www.ismc-iberiamine.com

http://www.ismc-iberiamine.com/


Antimony Cobalt Hafnium Natural Graphite Phosphorus Vanadium

Baryte Coking coal
Heavy 

rare earths
Natural Rubber Scandium Bauxite

Beryllium Fluorspar
Light 

rare earths
Niobium Silicon metal Litium

Bismuth Gallium Indium PGMs Tantalum Titanium

Borate Germanium Magnesium Phospate rock Tungsten Strontium

Ensuring 17 CRMs and a wide range of Raw Materials

6 interdisciplinary working groups with specific goals

• WG1: International projects, technological projects and grants

• WG2: International business development and financing

• WG3: Technology surveillance

• WG4: Training, health and safety in the workplace

• WG5: Communication and marketing

• WG6: Legislation, European regulations and certifications

• WG7: Environment and sustainability

www.ismc-iberiamine.com

http://www.ismc-iberiamine.com/


www.ismc-iberiamine.com

http://www.ismc-iberiamine.com/


Raw Materials recovery pilots from tailings

PILOTS EXPERIENCE

CRMs including REEs extraction and processing
pilots

1

2

Advanced digitization across the mining value 
chain

3

EUROPEAN AND NATIONAL AND REGIONAL PROJECTS

www.ismc-iberiamine.com

http://www.ismc-iberiamine.com/










11

S3P Mining Industry partnership at a glance:
Mining industries and global value chain thematic 

partnership
➢ Securing a sustainable supply and industrial value 

chains are crucial for the future EU
➢ Primary production will remain important coming 

decades - minimisation of the environmental 
impacts and risks linked to RM production is vital

➢ Regions are the operational starting point for the 
industrial value and supply chains

➢ Regional ecosystems are the focal points and the 
playgrounds  in the development of sustainable raw 

material production –

Mines are always place-based, depending on geology 
and cannot be moved

Contradictory fact is that when we are trying to reduce 
the use of the natural resources, we must increase the 

use of the other natural resources like the mineral 
ones
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INVESTMENT !!!!!



Context : Development of technological solutions for reusing Silicon, recycling PV modules and 
designing new products in the fields of mining, solar & batteries

The RESiLEX Consortium gathers 24 participants from 8 different countries: 

Industries & SMEs

Industry-driven Clusters & Associations

RTOs

RESiLEX project
www.resilex-project.eu

https://www.ismc-iberiamine.com/
https://new.etaflorence.it/
http://www.nanopow.eu/
https://www.solarpowereurope.org/
https://www.cometgroup.be/?lang=en
https://www.cea.fr/english
https://tharsismining.com/
https://efund.fr/
https://www.uliege.be/cms/c_8699436/en/uliege
https://www.cetaqua.com/
https://www.cnrs.fr/en
https://www.recma.be/
https://www.ntnu.edu/
https://www.tenerrdis.fr/en/
https://www.ugent.be/en
https://www.brunel.ac.uk/
https://www.csem.ch/
https://www.envie.org/
https://www.grenoble-inp.fr/en
https://www.icamcyl.com/en


Demonstrate 7 industry-driven technological and business innovative 

solutions covering the full Silicon value chain 

✓ the resilience and sustainability of this critical raw material value 
chain in Europe

Assess the economical, social and environmental impact of these solutions

Identify, roadmap, provide open-source policy-making 

recommendations to accelerate the replication of the ones with the highest potential

Address challenges from the European mining industry with pilot 

transversal demonstration. 
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Project ambition



▪ Budget → 12 M €

▪ Duration → 4 years, started on June 2022

▪ 7 Technologies → 8 Demonstrations

▪ Work packages→ 8 WP

▪ ISMC role

3 WP organisation & analysis

5 WP technical 

WP2 : Mining & Raw materials extraction
WP3 : Production of Solar-grade polysilicon
WP4 : Cells & modules manufacturing
WP5 : Recycling of PV panels
WP6 : Manufacturing of Si-based anodes for Li batteries

WP1 : Project management
WP7 : LCC, LCA, social impact, …
WP8 : D&C + Exploitation strategy

COORDINATOR

WP Leader: DEC 
(Dissemination, Exploitation & Communication)

RESiLEX project
www.resilex-project.eu

https://www.ismc-iberiamine.com/
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Project methodology and structure





➢ Circular CRM recovery process for waste streams in mining industry 

➢ Al-thermic slag reduction using different secondary silicate and Al-containing raw materials 
for Si production

➢ Crystalline nano-powder production with thin carbon-coating layers from purified kerf & 
end-of-life solar cells

➢ Solar cells using wafers made from revalorized Si waste

➢ In-free and Ag-free solar cells with passivated contacts

➢ PV modules with bio-sourced encapsulant and recycled frame

➢ Froth flotation and electrostatism for Silicon separation in end-of-life PV modules

➢ Development of Silicon composite material for Li-ion battery cell

18

Project scientific objectives



➢ Si alloy produced using the SisAl method has been produced 
in different g and kg scales

➢ Dissolution of kerf into the metal is now under investigation

➢ Next step will be to refine the formed metal to expected 
quality

19

Demonstrate and develop a new carbon-free,
sustainable, and more efficient process for
production of Si and Si alloys compatible with c-Si
ingot production for solar applications.

Project scientific objectives (progress)



➢ On track and successful collaboration 
between CEA, CSEM and CRNS teams on 
CRM-free PV panels

➢ 70% Indium reduction reached with means 
covering this goal

➢ Promising results in reduction of Ag and on 
new eco-designed materials for module 
encapsulation towards better recyclability

20

Develop more efficient, sustainable, eco-designed
and cost-competitive photovoltaic solar cells and
modules.

Project scientific objectives (progress)



➢ Excellent progress on: sourcing and characterization of PPV
panels; tracing of Si concentration in treatment residues; plant
trials for Si extraction optimization; lab-scale Si refining
testworks on preliminary samples

➢ Currently studying if leached Si can be upgraded from battery
grade to PV grade

➢ Change in the methodology for separation pilot line:
electrostatism was chosen against froth flotation

21

Demonstrate a highly efficient Silicon recycling process 
from end-of-life PV modules, in order to substitute 
primary Silicon source in major applications such as 
Silicon wafers or anodic materials. 

Project scientific objectives (progress)



➢ Initial specifications developed. Final design will be ready 
by May 2024

➢ The preparation of the Si/C composite as anode materials 
for lithium-ion batteries is achieved using crushed solar 
panels as source of Si 

22

Demonstrate high energy density 2 Ah Li-ion
battery from secondary raw Silicon locally
produced in the EU.

Project scientific objectives (progress)
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➢ Different acid mine waters and wastes were analysed in 
order to understand the concentration of CRM to be 
recovered and the presence of the other pollutants that 
will need to be removed

➢ All pilots are expected to be working during the first half 
of 2024

Demonstrate a sustainable circular process to
recover waste critical raw material in the mining
industry, targeting 80% reduction of mining water
discharge waste into the environment at a very low
cost.

Project scientific objectives (progress)
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RESILEX NETWORK

CONNECT WITH 
OUR ACTIVITIES 
AND EVENTS!

https://www.resilex-project.eu/resilex-network/


When: afternoon 23rd May 2024

Framework: Annual Conference of the European Technology and 
Innovation Platform (ETIP PV) in cooperation with the HE project EVERPV 

25

Stakeholder Engagement Event in Brussels  

MORE INFORMATION HERE
https://etip-pv.eu/events/etip-pv-conference



PROJECT TEAM
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Grant Agreement Number 101058583

Thank you!
www.ismc-iberiamine.com

@ISMC_cluster

Iberian Sustainable Mining Cluster (ISMC)

fj.luque@ismc-iberiamine.com

www.resilex-project.eu

RESiLEX Project

info@resilex-project.eu

http://www.ismc-iberiamine.com/
http://www.resilex-project.eu/
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