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QUICK FACTS

SOLAR MATERIALS is one of two
German companies that
recycle crystalline silicon solar
panels.

Recycling capacity

3,000 tons

Since Team

() 2021 228 23+

Locations
Magdeburg, Brunswick




SOLAR MATERIALS is certified
as a specialist waste
management company and
primary treatment plant for
silicon solar panels.
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BESCHEINIGUNG

Hiermit wird bescheinigt, dass die Firma

Solar Materials GmbH

an folgendem Standort:

Paul-Ecke-Stralle 4
39114 Magdeburg

die Anforderungen nach 8§ 20 Abs. 2 und § 22 Abs. 3 S. 1 ElektroG
(hinsichtlich der technischen Anforderungen und der Aufzeichnung der
Primardaten zur Dokumentation des Ein- und Ausgangs der Anlage) erfullt
werden. GemaR § 21 ElektroG erhilt sie den Status:

Erstbehandlungsanlage nach ElektroG

zur

— Schadstoffentfrachtung und Wertstoffseparierung —

Entsorgernummer: NA0300094(8) Erzeugernummer: NE0301200(2)

Gerdtekategorie nach §2 ElektroG:  Kat. 4

Sammelgruppe nach §14 ElektroG: SG 6

Bescheinigungsnummer: 0101/23/EGSA/001

Ansprechpartner im Unternehmen: Herr Fridolin Franke

Zustandige Genehmigungsbehdrde: Umweltamt - untere Abfallbehérde -
Landeshauptstadt Magdeburg

Datum der Priifung: 11.10.2023 Glltig bis: 10.04.2025

N&chste Priifung bis: Oktober 2024

Datum der Ausstellung: 08.11.2023

Holger Drews Mike Kersten

Vorstand der Offentlich bestellter und vereidigter
Entsorgergemeinschaft Sachversténdiger fiir das Sachgebiet
Sachsen-Anhalt e.V. ,Abfallstoffe”




MARKET

Crystalline silicon
solar cells are the leading cell
technology.

Source; Fraunhofer ISE 2023




Solar modules are an important source of raw materials for the
energy transition and a contribution to protecting the environme
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Recycling contributes to the development of a circular ecqno
secures local value chains. |
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Source: IEA/IRENA 2020


https://www.google.com/search?q=china+flag&client=firefox-b-d&sca_esv=564691258&sxsrf=AB5stBiy_ByUCvqwKNCU68u63xCIB8R9Ww:1694529630762&tbm=isch&source=iu&ictx=1&vet=1&fir=vDkjs-Asyhi0vM%252C473_B2EtkbXtIM%252C%252Fm%252F01kjq0%253B3lcMEhQdfGG7OM%252CPPqVztme5JOVOM%252C_%253BQvqnd_tOAqMdYM%252CS_eeunEHapnP0M%252C_%253BuvZbE4UyyGGttM%252CE6bIv4pf_eqtrM%252C_%253B22ONiXUp3EP-gM%252CEuRHxetU8TFORM%252C_%253BnGY4aMQKbmUPYM%252CSazXO3zv9vYVjM%252C_&usg=AI4_-kQgV-9VfbKZ6VU4SXrrmk9hRag4IA&sa=X&ved=2ahUKEwian8_lpqWBAxUihP0HHeG4CrcQ_B16BAhNEAE

COMPONENTS OF A SOLAR MODULE

95% of solar modules installed
worldwide are crystalline
silicon solar modules.

Glass — 75%

—— EVA film (plastic) — 10% (total)
Solar cell (silicon + silver) — 4%
EVA film (plastic)

Reverse side (plastic)

Aluminum frame— 20%

+ cables + junction box — 1%



GLOBAL WASTE VOLUME

Annual recycling volume and

Annual waste volumes will contained raw material value

increase twenty-fold by 2030. q
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DAMAGE PICTURE

Nowadays, premature

damage from poor production
dominates.
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Production errors
e.g. defects on the back
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Heavy weather
Storm, flood, hail
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Technical end-of-life

25-30 year
A /




PROBLEM

Silicon and silver are currently not
recovered when solar modules are
recycled.

e Silicon and silver recovery rate 0%
e Around 10% of annual silver production is used in the solar industry



ECOLOGY AND ECONOMY

Silver is the value driver for
economic recycling.

10% plastic
4% silicon

1% copper

20% aluminum

65% glass < ==
2 37% aluminum

Weight distribution

pr = 2
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SOLUTION APPROACH

Dissolving the EVA film is
fundamental to valuable recycling.
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COMPETITION OVERVIEW

Solution

The company

Raw material revenues finance
recycling

Recovery of all raw materials
including silver and silicon

Easy to scale

Low investment costs

Thermo-
mechanical

SOLAR
MATERIALS

Shredding & Shredding &

sorting

Reiling,
Veolig, La mia
energia

Chemical

SolarCycle

Pyrolysis &
Chemical

ROSI,
LuxChemtec

9

UV flash

FlaxRes
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OUR RECYCLING PROCESS

With our patented technology, we are setting
standards in the recycling of solar panels.

Removal of

Silver
recovery

junction box Deframing Delamination

& cables

Solar panels
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PILOTLINIE

One of two German recycling companies
since November 2023.
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OUR RAW MATERIALS

Our recycled raw materials
are a source of low-CO,
raw materials for local
industry.

Recycled raw materials generally have
an 80% lower energy consumption and
CO, footprint, making them a sought-
after raw material for climate-friendly
products.

At the same time, we build up local raw
material supply chains as a reliable
partner and thus ensure a secure
supply of raw materials.
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Copper cable "
Copper cables are a valuable ‘*&\"\"‘f‘.

o

raw material for the copper §;;j s
industry =
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Plastic Ty gy,
Goes to thermal recycling due to — Sy,
lack of plastic recycling solutions. _ S
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Silve

Returns to the raw material cycle
as refined fine silve



CIRCULAR ECONOMY

Together with our partners,
we close the raw material cycle within
solar industry.

Panels

Quartz + Silicon Poly- Ingots &
Coal | Metal & Silicon Crystals
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 Circular Silicon < (/A BETTER SOL J

Recycling silicon Recycling end-of-life Second-life Testing
waste stream solar panels of solar panels




OUTLOOK

We will expand our capacities
to more than 10,000 tons as
early as 2025.

We are also expanding our
location to include southern
Germany




Dr. Jan-Philipp Mai
Co-Founder & CEO
direct/mobile: +49 391 2519041-3
jp-mai@solar-materials.com

9 Recycling
SOLAR MATERIALS GmbH
Paul-Ecke-Str. 4

39114 Magdeburg
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