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Leclanché at a Glance
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Why are PFAS used in the batteries ?

» Battery cell composition » PFAS are mainly used as binders
for the coating of positive

fo electrode, since they resist to
Gutols heat, oil, .._._. and greaseSeman
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+Already water-
based and PFAS free



A
Water based electrode manufacturing without toxic

solvents since 2011

2010-2013 : De-Lion German funded project (7.5M€) to demonstrate the
ability to replace toxic organic solvent NMP by water at large scale.
Project partners: ZSW (Ulm) and Clariant (Miinchen).

2013 2023

gl Patent US2013/0034651 A1 @l Patent WO2023/166174 A1

2013 2016 2019

EPFL (CH):750kW /500 kWh Graciosa (PT):7.4 MW/3.2 MWh Eferry (DK):3.2 MWh
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Leclanché water based binder-process

Standardbatterycell Production Leclanché battery NMP & Peas gg
using toxic NMP solvent & PFAS cell Production FREE

Organic solvent-based Process Water-based Process

2A setety Toker employees 9 Saferworking environment for
employees.

A srexprtecion neces Qo cwlosic enironment
&% solventrecovery system wSot Qo sotentreccing
[rennet nang § ton matcnoeeincnig

+ Humidity controlspace for most of the reduction nmi conterionimum sontilzpacais
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Comparison with and without PFAS

» Performance of PFAS free cell |
is similar or better to PFAS- *
based cell =

5 | PFAS Free Water-based electrode

» Energy Efficiency is improved i Cell usingPUDFbinder
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Impact on existing and future Gigafactories

» Existing equipment can be used with Water-based PFAS free chemistry

» Existing Gigafactories: OPEX is reduced by:
+ Reducing heating temperature by 50-60°C =

+ Working in standard environment instead of humidity controlled im
+ No need of expensive PFAS - l

» New Gigafactories: CAPEX is reduced by: i
+ Removing NMP recovery equipment

+ Removing ATEX protection

“Reducing dry room size cory systiion

» Health and safety of workers is improved since they are not in contact with
PFAS or NMP
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Synthesis and next steps

PFAS-free battery using water based

@ Remove toxic solvent and associated emission

D Reduce CO2 footprint for battery production in Europe

z= Protect investment in existing equipment — no change needed

Next steps for Leclanché

License the technology to assist the battery industry in shifting towards

# more environmentally friendly batteries

|= Find investor to scale up production
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PFAS free alternative available for Li-ion (wet-process)

en NMC chemistry
ce + Anodealreadywaterbased
cen + CathodeusingPFAS in

cre general, technology exists

- to move to PFAS free

LFPchemistry

ne + PFASfreealternative

| alreadyavailable
ee enenEE1

nln ylndion
iwi Arata
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Availability of water-based binder suppliers

» Water based binders for Leclanché cathodes are coming from large and

well-known material suppliers manufacturing binders for water-based
process for Li-ion electrodes for several years and available in Europe.

» There are multiple suppliers for each type of binder, making availability
and scaling not a problem.
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