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Challenges albuférse

European Battery Alhance "Batteries are at the heart of the

industrial revolution and I am
convinced that Europe has what it takes
Raw and to become the world’s leader in
PITEECTE innovation, decarbonisation and
materials . ey . n
g digitisation.

- Vice-President Maro$ Seféovic
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Challenges albuféra®

Beyond Li(-io

Metal-Sulfur
Metal-air

Long-term Future

Mid-term Future

Solid polymer

Graphite inorganic electrolyte

Si

Near-term Future Non-flammable Sulfur

liquid electrolyte /
ionic liquids NMC
Today - i NMC (811)

(622)

Graphite

High energy density
Environmentally friendly
Safe

Low cost

High cycle life
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* https://doi.org/10.1016/j.jpowsour.2018.02.039
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Who are we?

albufera®

« Projects:

v ALION (H2020 NMP13-2014, GA: 646286)
v ALPAM (Spanish Ministry of Defense)
v CEBRA (Spanish Ministry of Economy, Industry and Competitiveness) —

— Al-ion
— Al-air
Air cathode

v ALIENA (Spanish Ministry of Economy, Industry and Competitiveness) — Al-air
v" SALBAGE (H2020-FETOPEN-1-2016-2017) — Al-S

 Patents:

v' ES254017A1 “Celda electroguimica de aluminio/manganeso”
v' ES3432.2 “Celda electroguimica de aluminio/aire recargable”

v In the Madrid Science Park (PCM) s ? i o
v In a 100 m? laboratory full of specific equipment: — T g
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Why Aluminium?

Energy Storage

albufera®

Aluminium as anode:

v Third most abundant element on the
Earth Crust
v" Very interesting theoretical numbers:
« Capacity= 2.98 Ah/g
« Specific energy= 8.1 kWh/kg
« Energy density = 22 kWh/I
v Abundant, cheap, easily handled, non
dangerous

v Environmentally friendly

| I Gravimetric energy density [mAh g”]
I Volumetric energy density [mAh mi”)
I Earth crust abundance [%)

Ah g"HmAh o)
g §&§ §

:

Capacity [mAh g

T
=2

[%] @ouepunge jsnuo ype3

T
D

T
ks

T
~N

EFYYYXYXYX

S0V 27V 29V 229V 24V -7V vs NHE

v" High recyclability rates

Aluminium battery roadmap

)

2020
Al-C
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2025
Al-air

2030
Al-S
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Aluminium-carbon albufera S

2,5+

2020 > Al-C

O 200 400 600 800
Capacity (mAh)

* Energy density: actually 50-60 Wh/Kg = expected 100-120 Wh/Kg
* High cycle life: up to 7000 cycles

* High efficiency >90%

» Safety and sustainability increase

* High recycling rate (>80% Al-ion vs. <50% Li-ion)
e Cost reduction

e Ultra fast charge

www.albufera-energystorage.com
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Aluminium-air

albufera®

2025 -> Al-air

New air cathode:

High gravimetric energy density
High volumetric energy density
Lower cycle life

Safety and sustainability increase
High recycling rate

Cost reduction

Low power applications

www.albufera-energystorage.com
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Aluminium-sulfur albuferae

2030 > Al-S
High energy density
(1700 Wh/Kg)
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Polymer Gel Electrolyte a Se
* Ultra high energy density (up to 1.7 kWh/kg) Schematic
» Safety and sustainability increase representation of redox
* Polymeric gel electrolyte = flexible battery mediators function.

* Very low cost
* High recycling rate

www.albufera-energystorage.com



http://www.albufera-energystorage.com/

Thank you for your
attention!

www.albufera-energystorage.com
joaquin.chacon@albufera-energystorage.com

Instituto de Al o Albufera

aBE’C

Metal Air Batteries International Congress ,
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https://twitter.com/AlbuferaES
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