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• GREEnMat at a glance 

• PV panel materials valorization in RESiLEX

• Introduction

• Conclusion 

Outline
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GREEnMat at a glance

Group of Research in Energy and Environment from Materials

GREEnMat
Allée du 6 Août, 13 - (Sart-Tilman)

4000 LIEGE (BELGIUM) 
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GREEnMat at a glance

Scientific and technology research key

GREEnMat: Research Activities
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GREEnMat at a glance
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GREEnMat at a glance
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GREEnMat at a glance

Horizon Europe 

calls 2026-2027
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Outline

• GREEnMat at a glance 

• PV panel materials valorization in RESiLEX

• Introduction

• Conclusion 
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Introduction

PV Power Generation plays a key role in the Energy Transition 

consilium.europa.eu/en/infographics/how-is-eu-electricity-produced-and-sold/#0 energy.ec.europa.eu/topics/renewable-energy/solar-energy_en; 

https://www.pv-magazine.com/2024/06/06/worlds-largest-solar-plant-goes-online-in-china-2/
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https://ec.europa.eu/eurostat/statistics explained/index.php?title=Electricity_production,_consumption_and_market_overview, access: 28.01.2026

2023 

• EU Electricity production: 

2 637 TWh 

•  Renewable Energy: 46.2%

• Solar: 9.5%

Introduction

https://ec.europa.eu/eurostat/statistics
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Introduction

EPJ Photovoltaics 15, 21 (2024) 

Adapted from: ©Fraunhofer ISE: Photovoltaics Report

2.3 million new photovoltaic panels were declared 
to PV CYCLE Belgium in 2024

https://pvcycle.be/en/annual-reports/2024-annual-report

2024
2.3 million 
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PV panel waste management 

and recycling is a crucial 

need 

Directive 2012/19/EU: 
at least 80% or more of the 

retrieved panel waste must 

be recycled 

• PV panel Lifespan: 25 – 30 years

• First Installations: Late 80s early 90s

• Soaring growth: 2000 – present 

Introduction

Large volumes of PV panels 

are now reaching EoL
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Heath et al. Nature Energy 2020, 5 (7), 502–510. 

Rahman et al. Adv. Energy Sustainability Res. 2021, 2, 2100081

https://www.epa.gov/hw/solar-panel-recycling 

• Half of the total module cost & the 

embodied energy

• > 90 % of the PV market is covered by 

solar grade c-Si (0.6-1.0 kg/module)

Introduction
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https://mobilitynotes.com/european-critical-raw-materials-act/

Introduction

Treatment of EoL PV panels is not just a recycling challenge, 

it is a secondary source of critical and strategic materials
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Outline

• GREEnMat at a glance 

• PV panel materials valorization in RESiLEX

• Introduction

• Conclusion 
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PV panel materials valorization 

RESiLEX: Resilient Enhancement for the Silicon 

Industry Leveraging the European matriX

Ambition: Demonstration of 7 industry-driven 

technological and business innovative solutions 

covering the whole SILICON value chain

Duration: 48 months (Start: June 2022) 

Call:HORIZON-CL4-2021-RESILIENCE-01

Budget: 12 M €

RESiLEX Project

www.resilex-project.eu/

Grant N° 101058583
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PV panel materials valorization 
RESiLEX Consortium
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PV panel materials valorization 
RESiLEX Structure
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PV panel materials valorization 

Adv. Energy Mater. 2023, 13, 2300367; Green Energy Environ. 2023, 8, 1325-1340; 

Ind. Chem. Mater., 2024, 2, 226-269

Phys. Chem. Chem. Phys., 2015,17, 4799-4844 370 mAh/g 3580 mAh/g

Silicon anodes: Great Energy Density, but…
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PV panel materials valorization 

Synergy of 2 technologies: 

Nano-structuring and Si/C composite formation
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PV panel materials valorization 

1.5 - 2 kg 

Si Powder/day

~ 5.5 L 

suspension /day

GREEnMat Solutions for EoL Si valorization
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> 1.5 kg of Si/Polymer/CNT 

particles /Week

Yield 82 %

Up to 1 kg of Si/C

 composite/batch

PV panel materials valorization 

GREEnMat Solutions for EoL Si valorization
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PV panel materials valorization 
GREEnMat Solutions 
for EoL Si valorization
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PV panel materials valorization 

Electrochemical tests at coin cell 

configuration: Half-cell electrochemical 

tests

GREEnMat Solutions for EoL Si valorization

Si/C Composite: GREEnSiBat

• Good cycling stability 

• > 1900 cycles ( > 900 mAh/g)
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Outline

• GREEnMat at a glance 

• PV panel materials valorization in RESiLEX

• Introduction

• Conclusion 
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Suspension 

Optimization 

Manufacturing at Pilot-scale of Si/C composite for LIBs (TRL-6-7)

Spray-drying

GREEnMat Solutions for EoL Si valorization

Conclusion
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Conclusion

Neuchâtel, 

Switzerland
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