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Samenstelling materialen PV paneel

«— Aluminum frame

«— Front glass

— Encapsulant (front)

‘ ~— Silicon solar cells

z Copper tabs

~— Encapsulant (back)

~— Backsheet
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Typical PV module from the production period of ~ 2010 - 2015
60 cells, ~ 300 Wp

Material Mass (kg)
Glass (front pane) 14
Aluminium (frame) 3,6
Polymers (encapsulant and backsheet) 1,3
Silicon (solar cell wafers) 0,7
Copper (internal and external wiring) 0,2

Silver (internal electric contacts) 0,01

Total ~ 20 kg
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Kritieke materialen (CRMs)

Critical Raw Materials (CRMs) for the EU

1 Not included in CRMs list(s) all the time or in specified year(s) 18
H  — | Listed as CRMs in 2011
2 | _———mmm Listed as CRMs in 2014 13 14 15 16 17
Li I Listed as CRMs in 2017 B c N 0 F Ne
B Listed as CRMs in 2020
Na 3 4 s 6 7 8 9 10 1 12| A S | Cl[Ar
K | Ca Ti Cr |Mn| Fe Ni | Cu | Zn As | Se | Br | Kr
Rb | Sr Zr Mo | Tc Ag u Cd Sn Te | | | Xe
Cs | Ba Re Au | Hg | Tl | Pb Po | At | Rn
Fr |Ra |Ac | Rf |Db | Sg |[Bh |Hs |Mt | Ds | Rg [Cn | Nh | Fl |[Mc| Lv | Ts | Og
P
Ac| Th|Pa| U |Np|Pu|Am|Cm | Bk | Cf | Es |Fm|Md| No | Lr
B Bauxite B o Al b Al A Magnesite

https://www.researchgate.net/figure/Critical-raw-materials-list-for-2011-2020-overlaid-on-the-periodic-table-of-elements_figl 349058168
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https://www.researchgate.net/figure/Critical-raw-materials-list-for-2011-2020-overlaid-on-the-periodic-table-of-elements_fig1_349058168

PV recycling > focus op zilver en silicium

Hedendaags Toekomst (in ontwikkeling)
Recycling van zilver and silicium: NEE Recycling van zilver en silicium: JA

Panel collection/logistics Panel collection/logistics

l l

Manual or mechanical removal ~_p  Aluminium Manual or mechanical rer'n'oval —s  Aluminium
of Al frame, external wiring -~ of Al frame, external wiring .
Copper and junction box opper

and junction box

l l

Delamination
™ Glass cullet (impure) l e

Glass (pure)

Mechanical crushing/shredding/sieving

Recovery of materials

from solar cells
Silicon (pure
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CO2 voetafdruk: silicium (solar-grade*) dominant
* burity > 99,9999%

Typical PV module from the production period of ~ 2010 - 2015

60 cells, ~ 300 Wp
Totaal
N B | ~ 350 kg CO2-eq./module;
m Glass Aluminium Polymers Silicon Silver Copper ~ 1170 kg Coz_eq/kwp
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Economische waarde EoL: Ag, Si en Al dominant

Typical PV module from the production period of ~ 2010 - 2015
Totaal

60 cells, ~ 300 Wp
~ 12 €/module;

m Glass = Aluminium = Polymers Silicon = Silver = Copper ~ 40 € /kWp
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Zijn we klaar voor PV panelen Recycling & Circulariteit Ontwetwerpen voor recycling & circulariteit

Prijsfluctuaties (silicium en zilver)
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Zijn we klaar voor PV panelen Recycling & Circulariteit Ontwetwerpen voor recycling & circulariteit

Industriéle initiatieven PV recycling (in EU)

In samenwerking met publieke R&D organisaties

ROSI Solar/CEA (Frankrijk)
Beperkte informatie gepubliceerd in PV Magazine:
- Delaminatie via pyrolyse, chemische opwerking, capaciteit tot 3000 t per annum

> Puur solar glas (zonder verontreinigingen), Al, Cu, pure CRM’s (Ag, Si))

Reilling/Fraunhofer (Duitsland)
Beperkte informatie via de pers
- Delaminatie via mechanische processen gevolgd van sortering, industriéle schaal beoogd

> Glas, Al, Cu, onduidelijkheid over CRM’s (Ag, Si)
Resilicon/Fraunhofer (EU, gevestigd in Nederland) > presentatie Jacques Mikx
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