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BATTERY PRODUCTION CAPACITY

August 2021: 1.000 GWh/a announced

Runewabie energy sorege

northvolt

2021 32 GWh [ S

later 40 GWh TT—
OFREYR  MORYOW BEYONDER

202535 Gwh 2024 8 GWh 202X Capadity

Ramp up to 43 Gwh ater 32 GWh unk no i

& Envision =SV amte

AESC SOWER ON poow e

20102.5 Gwh 2023 10 GWh 2022 2 GWwh
later 30 GWwh

\Y/ &2 AMALeclanché QCC
Energy Storage Solutions SRR TIIII

202316 GWh 2020 1 GWh 2024 & GWwh

later 50 GWh later 24 GWh

FAAM ITALVOLT

e I
2021 0.3 GWh 2024 45 -70 GWh
later 2.5 GWh

2020
2025
2030

29 GWh/a

~ 0.20 Mt/a battery cells

329 GWh'a

T
nof@nl:' G ‘ I l— T=5LnmMA
2024 16 GWh 2022 14 GWh 202%
later 24 Gwh later 100 Gwh Ramp upto 100 GWwh
: SVOLT
microvast® @anssis e 54 Bk 9
2021 1.5GWh 2022 10 GWh Uberherrn, 2023
later & GWwh later 16 Giwh Ramp upto 24 GWwh
Z
QCC “CellForce
2024 8 GWh 20X ¥ Capacity
later 24 GWh unknown
@ LG Chem
2018 15 Gwh - +
later 65 G h INoBat
e P 202410 Gih
%DKZDE?HSU\&E\}\}%" SAMSUNG SD1
later 17.3 Gwh 2018 3 GWh
Ramp up to 30 GWh later 40 GWh

@

2030 176 GWwh

202X Capadity
unknown

</, cALB

202X Ramp up to 100
Gwh

~ 2.30 Mt/a

997 GWh/a ~ 6.98 Mt/a
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BATTERIES PLACED ON THE MARKET IN EUROPE ANNUALLY, GWH

600
450 — * Lithium-lon batteries have
unsurpassed energy density (10
times lead-acid)
* The energy density development is
300 rapid and doubles approx. every ten
________ l years
— . * In addition, production cost
--------- . has dropped 18% annually for
150 — = the last ten years
““““““““ .
—
0 2018 -19 -20 -21 -22 -23 -24 -25 -26 -27 -28 -29 2030
= Portable = Personal mobility - Light EV
Heavy EV Industrial ESS FA)
M UPS/backup [ Maritime CS;I.CELB,I&

Circular energy storage



LEGISLATION
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LEGASLATIVE DEVELOPMENT
SIGNATURE MATERIALS

Original
demands

spuewap ybiy oo

Industry
feed-back

90%
98%
98%

EU Commission
revised proposal
feb 17th 2022
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Steel Electronics
Plastics 5.7 % 2.7%
3.8%

Volatile
Components

Aluminum
18.0 %

Aluminum
58 %
Plastics
5.7%
Graphite Cables
8.2% 23%
Cathode Aluminum
52%
Plastics
Copper 1.5%
It starts here.

FUTURE LEGISLATION

* Recycling demands:

Co: 95%
Ni: 95%
Cu: 95%
Li: 70%

* Production of new batteries:

Content of recyeled metals in new batteries

Metall 2030 2035
Cobalt 12% 20%
Lithium 4% 10%
Nickel 4% 12%
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CURRENT LEGISLATION

* Obsolete (2006)
* Enforcement level 44%
* Isolated waste legislation

* Low recycling levels

FUTURE LEGISLATION

Circular

» Traceability

-

» High recycling demands

“

» Demands for recycled content in new batteries

-

* Enforcement level...?
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END OF LIFE
BATTERY VALUE-CHAIN
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Note: *Target level
Note: Approx. material split

STENA PRE-TREATMENT

2% plastics

2% cables | < 1% Coolant/cooling water
6% steel Voo

10 % electronics

@, L oo aP
10 000 - 7 20 %* ’ DISTRIBUTION OF 60 0/ ——— MECHANICAL

FRACTIONS THROUGH
MANUAL DISMANTLING

BREAKDOWN

tonnes lithium-ion batteries of the batteries for re-use
per year per year

battery modules

20 % aluminium
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STENA RECYCLING | DK Battery center in Farum
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STENA BATTERY RECYCLING CENTER
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0oo

7000

tonnes lithium-ion batteries
per year

2 % heavy magnetic**

3% heavy plastic 1%heavy copper

4 % plastic separator

9 % heavy non magnetic* .

11 % solvent

~ MECHANICAL SHREDDING
AND SEPARATION

20% coarse foils /.
(9 % aluminium,
11 % capper)

*Stainless steel + aluminium
**Mainly iron from module support and protection

90 %

black mass

HYDRO
~ METALURGICAL
PROCESS
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STENA RECYCLING | Battery Recycling Center in Halmstad
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STENA RECYCLING VALUE CHAIN

Battery pack Module Black-mass Pre-cursor Cathode Cell
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IT SPARTS HERE.
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