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From research to industry .
Towards a sustainable green energy transition .
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PHOTORAMA

PHOtovoltaic waste management — advanced Technologies for recOvery & recycling of
secondary RAw [MAterials from end-of-life modules

@ SINTEF

H2020 project (May 2021 — April 2024) en LuxChemtechQ
Budget :10,365,764.75 € me'ffm.
EC Contribution : 8,381,666.38 € @ i%“ﬁ“i‘i?
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® 13 partners
® 5 key objectives

® Set up of a full management Pilot Line - cgﬂgl
@) sty
@idener BN

A circular economy across the photovoltaic value chain
“develop innovation leading to competitive solutions to launch sustainable markets for secondary RM in Europe.”

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 958223.
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PHOTORAMA A circular model
From concept to Iield experience
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Sustainable products g:,‘gdel'} ction 3Y /!//Q .
- Made up of secondary RM F\l
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High-value recovery
- Recovery ratio > 98 %
- Metal purity 98-99.999 %

Good practices
- Assessment EoL
- Characterization
- Standardization

Recycling

‘ O Up-cycling

- 7 Pilot Units
- Full Pilot Line

This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under grant agreement No 958223.
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Francisco Luque
Coordinator
07/12/2023 DEC Leader

Clustering Workshop W
Sustainable Solar Event

IBERIAN SUSTAINABLE
MINING CLUSTER

Funded by the European Union. Views and opinions expressed are however those of the
Funded by author(s) only and do not necessarily reflect those of the European Union or HADEA.
the European Union Neitherthe European Union nor the granting authority can be held responsible for them.




i RESILEX project

Funded b . . : :
the European Union Website: https://www.resilex-project.eu/

Re\Si'lex

Grant Agreement Number 101058583

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 21 partners from 8 different countries:

Industries & SMEs
THARSIS ) eger ' b renewable
> J ecma @) Eleancord ] renewable
MINING S\)NanoPow | ﬁ" GROUPE lenp‘{!le " . I energies
Industry-driven Clusters & Associations
LS : x 2 ner s\\w{é_ SolarPower
%ﬁg SusTANABLE I 'CeM";L\IJL ". A Te e !doa.,..« gg‘]’ﬁ“’g":’y’”& ?/W Eu rope

Research Centres

:csem @

Universities
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UNIVERSITY Uca



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

Funded by
the European Union

Grant Agreement Number 101058583

Budget > 12 M €

Duration = 4 years, started on June 2022

Technologies = 8 Demonstrations

ISMC role {

RESILEX project

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

=% 5 WP technical

» 3 WP organisation & analysis

COORDINATOR .
WP Leader: DEC g S ey

(Dissemination, Exploitation & Communication)

WP2 : Mining & Raw materials extraction
WP3 : Production of Solar-grade polysilicon
1 WP4 : Cells & modules manufacturing
WP5 : Recycling of PV panels

Work packages > 8 WP  —— WP6 : Manufacturing of Si-based anodes for Li batteries

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

Re\Si'lex



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

Re\Si'lex

Stakeholder Engagement Event in Brussels

When: afternoon 23 May 2024

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

O ETIP

Q Photovoltaics https://etip-pv.eu/events/etip-pv-conference
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Re\Si'lex
Thank you!

https://www.resilex-project.eu/ www.ismc-iberiamine.com
@ISMC_cluster \
in RESILEX Project in lberian Sustainable Mining Cluster (ISMC)
info@resilex-project.eu fj.luque@ismc-iberiamine.com

Funded by the European Union. Views and opinions expressed are however those of the

Funded by author(s) only and do not necessarily reflect those of the European Union or HADEA. Grant Agreement Number 101058583
the European Union Neither the European Union nor the granting authority can be held responsible for them.
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TRUST-PV research project
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#® TRUST-PV | overview and second-life task

X v

Circular PV Utility- All decommissioned  opjy non-functional
y PV components PV components E-waste

scale
= Topics explored: PV plant — v
+ Extending the lifetime of PV assets by improving ﬁ
their reliability and performance Eﬂ

Progressive revamping 1L functional Disposal and
- Re-use as an alternative of the state-of-the-art of PV components recycling
EoL management (recycling/disposal)

Second-hand market
B Main activities: ."

* European circular PV players mapping L,&

< Circular business model assessment in Italy (reuse & revamping) 4L ’

« Test on site for preparing modules to be reused in PV plants (O&M)

Second-life

TRUST PV Link to the scientific article:

https://doi.org/10.4229/EUPVSEC2023/5D0.15.6
SOLAR PV, PERFORMANCE & RELIABILITY

Link to TRUST-PV report:
Re-use of PV modules and circular business models — TRUST PV (trust-pv.eu)

r.e.think energy Sustainable Solar Europe — December 2023 BayWar.e. Operation Services S.r.l. | ITOS R&D 16


https://trust-pv.eu/reports/re-use-of-pv-modules-and-circular-business-models/
https://doi.org/10.4229/EUPVSEC2023/5DO.15.6

Daniela Ariolli
Daniela.ariolli@baywa-re.com

BayWa r.e. Operation Services S.r.l.
Largo Augusto, 3
20122, Milano, Italia

Via di Settebagni, 390
00139, Roma, Italia

info@baywa-re.it

Managing directors

Anne Henschel, Max Methe
REA No.: MI - 2004725

IT IVA No.: IT 026 7042 0211




+ |s power loss acceptable and in line with expected natural degradation?
+ Does the ‘residual value’ justify further on-site investigation?

’ -
°

Eligibility check

Desktop analysis

Eligibility
pass/fail
criteria

fail

Scope: 100% of the plant

—_—
)

tl On-site functionality testing Waste consortium
|

Dismounting | Sorting Recycling | Disposal

F Y
Scope: representative
(cost-effective) sample

No (non-functional)

Is it safe &
functional?

—

Yes (eligible for re-use

= R Collection & Transportation
® ® Pallet preparation | Packaging

\OO

Second life Second life

pass/fail
criteria market

Deeper technical check
Specialized quality assurance

Scope: representative
(cost-effective) sample

Preparing for re-use procedure. Source: BayWar.e.

r.e.think energy Sustainable Solar Europe — December 2023 BayWar.e. Operation Services S.r.l. | ITOS R&D 18
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PV value chain Waste materials

Graphite waste Silica crucible waste Si-kerf waste

Polysilicon Module

Collection & Processing Secondary raw materials

WP2

- (wp3) N\ ey (wes HiGH END
H E ; 8N Si ;
Pilot ?F p—— N Si APPLICATIONS
Process modification ' —»| PiLoT B: Nosi B > & PrRopucT DEMOS
to improve purity Mapping of internal and - Si-feedstock o Si-Photovoltaics HR 2k
of waste p;oducts external waste resources 9 production N Thermoelectrics
NORSUN (wp2 V| (wea \““*«../ L
» Si-ingot production - RESITEC . |
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» Collection and ( /E + Controlled

pre-treatment —conditioningof-S— Si-Al alloys PIECUEE
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Tom Rommens - VITO

# VItO This project has received funding from the European Union’s Horizon 2020
vision on technology research and innovation programme under grant agreement 776680.
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vision on technology embracing a better life - | Py |

Circular Business Models for
the Solar Power Industry

Maintenance

Repair

Upgrade

Manufacturer Re-manufacturer Re-furbisher

Product-Service

provider

Recycler @

Circular PSS model = Circular product management + Value added product-service

soLISTEK @zabala

innovation consulting

UNIVERSITY

daidalos peutz

| FUTECH»)

stop talking » stert acting

-
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' ENHANCE
DESIGN FOR
CIRCULARITY
& RECOVERY
/ OF CRM

CONTROL REUSE
AND EOL MGMT

IN NON-EU
COUNTRIES /

CIRCULAR

PV

FIND THE RIGHT
MARKET
SEGMENTS FOR
2\D LIFE PV

/4

ESTABLISH DATA

COLLECTION
AND SHARING
PROCEDURES

y

4

SUPPORT
PREPARATION
FOR REUSE

ADDRESS
LEGAL/

ADMINISTRATIVE
BARRIERS FOR

PAAS
BUSINESS
MODELS

% vision on technology
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