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WIRA-SET
purpose

electrochemical technologies




Replacing PFAS
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Replacing PFAS

PTFE parts lon-exchange membranes
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Replacing/minimizing CRM

CRM - Critical Raw Materials

= Economic Importance:
A raw material is K Gl

considered

France

. Hafnium 49% ‘ Chin_a .
economically N 20N Antimony. 6%
. cp el . _Spain Arsenic 44%
important if it is crucial Strontium 31% igﬁ:mﬁ‘v Baryte 52
for the EU's economy Strontium 37% Coking Coal  53%
' o Copper 38%
and key sectors. Galtom . oav%
o Ut 6%
° . " Magnesium 91%
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Aluminium 28%
Lithium 53%

Iridium 93% Silicon metal 76%

Chile

. . °l: ; Palladium  36% Titanium metal 43%
its availa blllty Copper 28% Platinum  71% Tungsten 86%
Rhodium 81% Vanadium 62%

i Ruthenium 94% ¥ LREEs 85%
f Manganese 29% HREEs 100%

kE italic = extraction stage

regular = processing stage



Replacing/minimizing CRM

Critical raw materials 2023
Aluminium/Bauxite Scandium
Antimony Feldspar Magnesium Silicon Metal
Arsenic Fluorspar Manganese Strontium
Baryte Gallium Natural Graphite Tantalum

Beryllium Germanium Nickel Titanium

Heavy Rare Earth :
Elements (HREE) Phosphate Rock Vanadium

Cobalt Helium

Light Rare Earth Elements B EL Ty Nelde IR\ S €]
(LREE) (PGM)

Boron/Borate

Phosphorus

Coking Coal

Their unique properties, such as high electrical conductivity, electrocatalytic activity, and chemical stability,
make them irreplaceable in many current and emerging electrochemical technologies.




WIRA-SET
scope

electrochemical flow systems




Flow Reactors
(electrochemical synthesis

of chemical compounds)
O

PEM Electrolysers
(electrolysis of water ®
into H, and O,)

@®other

©® Flow Capacitors
(storing electrical energy
on semi-liquid electrodes)

Redox Flow Batteries
(storing electrical energy Fuel Cells

as chemical energy) (generate electricity
by a chemical reaction)



Technology scale-up

tens of
cm?in
a stack




Electrochemical Flow System

external
circuit




Electrochemical Flow System

external
circuit
electrode, electrode,

porous transport layer, porous transport layer,
gas diffusion layer gas diffusion layer

reservoir reservoir
current current
collector collector

ion-selective membrane



Typically,
a non-symmetrical

hardware

Different electrode
materials
Different flow field o

designs and transport
layers

Different current
collector materials

Different operational
conditions and procedures

Electrochemical
Flow System

external
circuit




What can we measure/observe?

external
circuit




What can we measure/observe?

power/resistance, voltage, ,/ N\Fy—
current density [ WAKGICIE

flow rate, :
pressure drop : ‘ '

Overall:

* state of charge

e state of health

« efficiency (fuel utilization,

4 production rate)
e capacity fade (production
decline)

* cell balancing

* energy density

' dtential, (energy consumption)
products of reactl.on, temperature,  cycle life
electrolyte properties degradation * start-up/shutdown time
(concentration, e etc

-/

N\
pump efficiency

cross contamination,
pH, humidity, conductivity)



Why do we
monitor these
parameters?

To identify potential
issues early and to
ensure safety

To optimize

To generate knowledge o
performance and
efficiency
To ensure the longevity of
the system

Electrochemical
Flow System

external
circuit




WIRA-SET framework

WISE Researchers and other

interested entities are welcome!

Academia

Startups

SMEs

Large Industry

Publicly Funded Consortia

Technical Assessment

Pre-safety Assessment

Concept Forming

Material Scale-up

Electrode Forming

System Adaptation

Testing & Characterization

Pilot Line & Demonstrator




WIRA-SET framework

The research project is defined
at this stage, and its feasibility

is assessed.

Academia
Startups
SMEs
Large Industry

Publicly Funded Consortia

Techno-economic

Modelling

Technical Assessment

Pre-safety Assessment

Concept Forming

Material Scale-up

Electrode Forming

System Adaptation

Testing & Characterization

Pilot Line & Demonstrator




WIRA-SET framework

Pilot Project

The research project is carried
out at the testbed with the
support of WIRA-SET team
(researches, engineers, CAD

Academia Technical Assessment Material Scale—up
designers, etc. )

Startups Pre-safety Assessment .
P / Electrode Forming

SMEs Concept Forming
System Adaptation

Large Industry

Testing & Characterisation
Publicly Funded Consortia

Pilot Line & Demonstrator



WIRA-SET timeline

ol al
March

June

WISE Dialogue 2024 1st WIRA-SET Workshop for
Gothenburg WISE researchers
14th-15th March (online)

Research projects can now
be submitted



B . I 0
Sept

Dec

1st WIRA-SET Workshop for 2"d WIRA-SET Workshop for
Swedish Industry (online) WISE researchers

Inauguration of WIRA-SET 2nd WIRA-SET Workshop for
laboratory at redox.me Swedish Industry

Centre for Electrochemical
Flow Systems



Thank you

find us

in

Info@wira-set.se
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