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AT A GLANCE

Supplier of nano-porous silicon for high-energy
lithium-ion batteries

Team of 25+ engineers and PhD’s in materials
science, electrochemistry and engineering

Located near Amsterdam, The Netherlands

Founded in 2019; silicon crystallization
experience since 2000

State-of-the art production line and battery test
facilities in-house

Investors: Hydro, Invest-NL, Rubio, SHIFT
Invest, PDENH
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Turning low-cost,
abundantly available
silicon into
high-performance
battery anode material

E-MAGY




SWITCHING FROM GRAPHITE TO SILICON

Current technology - MAGY

Energy density +40%
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THE CHALLENGE OF SILICON IS SWELLING

Swelling and breaking

Swelling and breaking
leads to continuous SEI
formation and Li loss
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@ Silicon @ SEl == Cu collector Source.: H. Wu, Y. Cui, Nano Today (2012), http://dx.doi.org/10.1016/j.nantod.2012.08.004
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OUR SOLUTION IS A NANO-POROUS STRUCTURE

Nano-porous Si particle

E-MAGY

18t lithiation

Conversion

Controlled swelling during cycling
at limited capacity

Si expansion taking place in pores
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Mechanically stable crystalline silicon backbone
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NANO-POROUS STRUCTURE CONTROLS SWELLING
DEMONSTRATED IN POUCH CELL

NMC622 | Si 100% - double layer pouch cell thickness measurement
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Electrochemical results obtained in partnership with:
Zentrum flr Sonnenenergie- und Wasserstoff-Forschung

ﬁ
Baden-Wirttemberg (ZSW)
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DEMONSTRATED CONTINUOUS IMPROVEMENT IN
FULL COIN CELL CYCLE LIFE TESTS

Sep. 2020

Nov. 2020
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Dec. 2022 Full (coin) cell
Anode: Si (+ conductive additive + binder)
Cathode: NMC622 (+ conductive additive + binder)
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METALLURGICAL SILICON ENABLES LOW-COST
BATTERY GRADE ANODE MATERIAL PRODUCTION

Metallurgical silicon
Low (low cost, low Capex)
cost Graphite dominant - MAGY
(<10% SiO,) \—/ High-silicon (>80%)
Mid-silicon (30-50%), Silane gas
Si/C composite ’ High-silicon, (hlgh cost,
High CVD deposition high Capex)
cost

Low energy density High energy density
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BENEFITS

PERFORMANCE
Making silicon-dominant anodes a reality: higher
energy density (+40%) and faster charging

COMPATIBILITY
Micrometer-scaled silicon powder drops-in to
existing battery cell production lines

LOW COST
On-par with graphite (€/kWh) by using abundantly
available silicon and efficient crystallization process

FAST SCALING

Highly efficient, patented and scalable process with
first production line already in place, being scaled to
capacity of 25 ton/year
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Casper Peeters
CEO
casper.peeters@e-magy.com

+31 6 29056752

www.e-magy.com
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