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DRY HYDROGEN PRODUCTION
IN A CRITICAL RAW MATERIAL-FREE
TANDEM PHOTOELECTROCHEMICAL CELL

Alternative hydrogen supply l [T =
17.12.2021 - 10:00 am -



European Fuel Cells
and Hydrogen

PIERD LUNGHI CONFERENEE 2021

r N Ar Y g [ I Er RN 4 al * 1 '« [ (r,, (
Y ) J = o)
— L & yV & W BN AN g ) NVEE RS
(‘I l INTIX= ) o o 8

Anode: glass + FTO + Fe203 + NiFeOX + ionomer
Membrane: FAA-3
Cathode: ionomer + CuO + cathodic substrate
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Photogeneration:
2hv—>2e+2h*
Anode—oxygen evolution reaction:
20H +2h*— 1% 02(g) + H20
Cathode —hydrogen evolution reaction:
2HO+2e — Ha(g)+2OH-

PEC—overall water splitting:!

|:OT@H2 Active area = 0.25 cm? o H.0 — Ha(g) + ¥ O2(g)
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- External bias driven cell " -
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Pin = 92 mW cm?
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- External bias driven cell "
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Polarisation curves of the PEC cell
(glass + FTO + Fe203 + NiFeOX + ionomer/FAA-3/ionomer + CuO +
cathodic substrate) for various cathodic substrates
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Enthalpy efficiency: Throughput efficiency:
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Magnification of the
spectra at high frequencies
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Potentiostatic durability test (applied cell bias of 0.6 V) of the
PEC cells based on the hydrophobic backing layer (left) and FTO
(right) cathode substrates
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U The concept of a porous hydrophobic carbonaceous backing layer as a photocathode
substrate in a photoelectrolysis cell to get dry hydrogen is here demonstrated for the
first time.

U The utilisation of carbonaceous gas diffusion layers provides several advantages.
U The use of a gas diffusion layer, based on Sigracet 35BC with the addition of 7 wt% of
FEP, doubling the performance of the conventional FTO photocathode substrate-based

cell.

U A short-term durability test indicated a good stability of the cell as long as a good
hydration of the membrane is assured.

U These results appear very promising and indicate a possible extension of the gas
diffusion layer approach to other types of photoelectrochemical cells.

FOT@ >



European Fuel Cells
EH:ZI aml Hydrngen

@ A=

;_J\J_J_A I\) j/_) _JCJJ J;JJJ [\JJ

Authors gratefully acknowledge funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement no. 760930 (FotoH2
project). -

This project has received funding from the European Union’s
Horizon2020 Framework Programme under grant agreement no 760930

FOT@L> stefano.trocino@cnr.it



