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Solution ,Electrifying Synthesis” EIectrosyntheSiS
&

Lowering the amount of
additional chemicals/reagents
up to 90% by electrosynthesis

DECENT WORK AND INDUSTRY, INNOVATION 12 RESPONSIBLE 1 7 PARTNERSHIPS
ECONOMIC GROWTH AND INFRASTRUCTURE GONSUMPTION FOR THE GOALS
AND PRODUCTION
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USP of Electrosynthesis

®® On demand production of Substitution of toxic and
1 toxic or hazardous chemicals gf expensive oxidizers and
reduction agents

Avoidance of
chemical waste

Innovative reaction B _ .
sequences and reactive W@ Compatible with

power adjustable WSS medical directives

A 0“%@ B2B and no
@:; Metal-free syntheses > @ publishing necessity

possible

. )
- Direct use of renewable (
AW/MR energy

Electrochemical
metabolite
production

Problem: How to get access on industrial scale to this
technology as a chemical company?
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Solution

-Screening

« 24/7 development and design of experiments speeds up
development cycles by 95%

 Increased reproducibility and comparable data as a basis for
Al and statistical methods

* Reduction of costs for development with increasing quality
of the results

« Independent from expertise in electrosynthesis
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Businessmodel

Supplier

Development of
electrosynthetic
processes as
service

Licence

-LLabs

@

Custom
synthesis
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> Customer

At the moment, about 4000-5000

electrosynthetic reactions are known
on academic scale

Capacity of ~150 process
developments per year is planned to be
reached by 2027 with ESy-Screening
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Vision ,Electrifying Synthesis”
' \\_w Food and Fragrances @ Or ga n|CS

Nutrition and health care

Agrochemicals

~~~~~~
~~~~~
AR
\\
~~~~~~~~

Demonstrators and pilot plants

@& Factory

@ |ﬂ0rgaﬂiCS Waste incineration sites Producers of renewable energy

Steel makers

Zinc coaters
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Photochemical chlorination of benzene:

cl cl cl
hv cl, :_ .Cl cl, :_ .Cl cl. :_ .Cl
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8-12 times as much

Lindane production site, |

CH waste piled up
! = r—_— ]
‘ Netherlands 1950s
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Photochemical chlorination of benzene:

(_:I (_:I (_:I Cl C_:I (EI
hV Cl H Cl Cl H Cl Cl H Cl CI", “\CI Cl H Cl Cl = ‘\\CI
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1950-2000

HCH was included in the Stockholm Convention on
Persistent Organic Pollutants (POP) in 2009 [®]
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ETOS - EVALINA

C Electrolysis-enabled redox-neutral shuttle reaction (e-shuttle)

.....................................................................................................

Traditional reagents

: = Acutely foxic : Lower toxicity
IL ¥ e [ _ I * ,|] Highly oxidizing b e— . Non-oxidizing
i ) ’ & t { & . Highly corrosive . Non-corrosive

Cl,  Br 1O g~

X =Cl, Br

» broad substrate scope e simple and scalable setup
« persistent organic pollutants valorization

__________________________________________________

Handling, Storage, Transport Handling, Storage, Transport
schallenging sexpensive ehazardous eeasy sinexpensive ssafer
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D Reaction design: consecutive paired electrolysis

——®
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1 '-. 2e” ' b) Anodic oxidation: bond formation |
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Dong et al. Science 2021 Vol 371, Issue 6528, pp. 507-514 DOL: 10.1126/science.abf29
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https://doi.org/10.1126/science.abf2974

Supported by

. eit ) RawMaterials

E Sy - Z I n C Connecting matters
Co-funded by the

European Union

-
-
-
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ESy-Zinc
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