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FOTOH2 CONCEPT

FotoH2 shall develop a highly efficient tandem photoelectrolysis cell and
PANEL for solar H, production, based on durable and cost-effective advanced
materials and interfaces. The following specific breakthroughs are targeted:

U Developing cost-effective advanced photoelectrode materials
U Achieving long-lasting cells for solar H, production

U Simple flow-cell design

u INPUT: PURE WATER

U Production of pure H, in the output stream

U High Solar-to-Hydrogen conversion efficiency
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FOTOH2 CONCEPT

TWO-PHOTOELECTRODE SYSTEMS
4 4
PARALLEL CONFIGURATION TANDEM CONFIGURATION
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Electrodes should have complementary light absorption

Electrolyte should have minimum light absorption and resistance
Separator should avoid crossover of the electrolysis products
Good scalability: flat configuration
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ELECTRODE MATERIALS

PHOTOELECTRODE REQUERIMENTS

C Narrow bandgap(efficientlight absorption).

C Adequatebandedgelocationsfor water reductionand oxidationreactions
C Highchemicalstability in the darkandunderillumination.

C Goodchargetransport acrossthe semiconductoibulk.

C Low overpotentialsfor water oxidation and reduction reactions.

For the viability of gractical device

C Lowcostreagentsfor electrodesynthesis

C Lowcostandscalablesynthesisroute.

C Materialscomposedof Earthabundantelements
C Non-toxic andenvironmentalfriendly materials
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Electrochemical Photolysis of Water
at a Semiconductor Electrode
ALTHOUGH the possibility of water phololysis has been investi-

gated by many workers, a useful method has only mow been :
developed. Because water is iransparent to visible light it ngh photocu rrents

cannot be decomposed directly, but only by radiation with

wavelenzihs shorter than 190 nm (ref. 1). i NarrOW band a
MATLIAE Vsl 238 JULY 7 1872 Wlde band gap LOW Stablllty g p

— @ Limited stability
I S— Wide band gap
High stability

Fig. 1 Flcorochemical cell i wiich the T, eleciroide i con-
sl with & platinem slecirods dser dexih. The serfsce area of
ihe plannum Mtk demnsde imwed wis approcesmicly 58 cm? 6
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U Among all the potential candidates, which to choose?
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Efficient light harvesting?/
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High stability

High recombination
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Theoretical validation of the FOTOH2 concept

Wet polymeric
FeO, alkalinemembrane
FTO CuO
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: % IMPROVEMENTS RESPECT TO THE
— ORIGINAL GARTNER MODEL:

S 0 a) Polychromatic light: AM 1.5G

b) Kinetic model (recombination and
charge transfer rate constants)

c) Absorption coefficients as a function of
the wavelengthTauaelationships)
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