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A CQ and H, storagein a liquid
A Highenergeticefficiency (FE > 90%, EE >30%)
A Highcurrent densities(normally 200-300 mA/cn?, max. 1 A/lcm reached

A Nomasstransfer limitation in fermentation (fully soluble)
De Luna et al., Science 364, 350 (2019)
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<@’) Specificoroject goals

1. CQ-electrolyzerfor the efficient productionof formic acidfrom CQ andwater

2. Platformstrain Cupriavidusiecatorwhichis capableto growth on formate viarGP
3. Productionstrainand-processior PHB
4. Productionstrainand-procesdor crotonicacid

5. Engineering and plaabnceptfor industrialimplementation(includingLCA & TEA)

Confidential | © 2021 TRANSFORMATE, all rights reserved



Laboratory CQ-Electrolyzer
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Anode

Cathode

Flow Field

Membrane, Gas Diffusion
Layer and Sealing Gaskets

cC: C: C C:

Anode End Plate

Integrated Current
Collector

Graphite

Lab Electrolyzer: explosion view

Flow Field channels with different
depth, measured in mm

Manufactured Flow Fields:
A Channel depths, 0.5, 1.0 and 1.5 mm
A Two different graphite grades
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Graphite Flow Field 27 mm I 56 mm
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Parameters Studied in Simulation

Hydrophobicity of the Flow Filed
Inclination Angle

Flow Rate of Gas and Liquid in Cathode
Channel Depth

Channel Shape

Anode Inlet/Outlet Manifolds

15mm ®case 8
’

0.05 @®case 9

@®case 7
0,045

0.04
0,035
0.03

0,025

Refrence Plan

0.015

0.01

0.005

Wetted Area Fraction in

o 0.5 1 15 2 25 3

Time, s

Simulation Result Analysis Flow Simulation in Anode End-Plate
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Membrane Electrode Assembly Design (MEA Design)
Zero Gap Design

Gold-Plated
' Flow Field Contact Anode Current Collector

Cathode
End-Plate S N Thermo-stating channel

Temperature Probe

Fine Anode
Mesh

Holder Graphite

Flow Field \X

(Gackets

Polymericlonic Liquids (PILS)
canbe usedasX

X bindersin the CL

X stabilisersfor metal clusters

in orderto

X enhancemetal dispersion

X controlion transport

X LJi

X enhanceCQ flux by
selectiveadsorption

Confidential | © 2021 TRANSFORMATE, all rights reserved



/’JV\

_ _ " o TRANS «
Testing of Binder and Catalyst Unlversitat axttgar @F orMATLY
A AA 39¢ GDL
A BC 3% GDL + MPL
A 35% of PILs for each sample
A SnO2@AB Catalyst PlLssynthesizedy:

A 1 mg cm2 of SnO2 synthesized
by homogeneous precipitation
A 64% of AB (carbon) 5
Br
e
A PIL3: PHmid-C12 Br K/ H
PIL-Imid-C;; BR
g
L\O\CHz(CHz)mCHa
A PIL5: PHImMic-C12 DBS Z”Q\H
en /o
N GSS analysis conditiong=-200 mA cn?, T= 50C,
A PIL7:PHImIid-C12 TFS| O@(/\; 0.5M KHSQ pH = 2.5 (56Q), Ir/ Tianode in HO

PIL-Imid-Cy; TFSI
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