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WE NEED ENERGY FOR

ELECTRICITY T . | THERMAL ENERGY -
: 4 HEATING
Photovoltaics ‘Dlrec o

REACTANTS AND FUELS

for manufacturing and transportation
« 1stand 2" Gen: natural photosynthesis (biomasses, biofuels)
« 3" Gen: Artificial Photosynthesis (reduction of H,O and CO, to
H,, CH,, CH,;0H, etc.)
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Natural photosynthesis

(15t and 2"d Gen. biomasses)

Refiaery Double step
process process

Photovoltaic
(electricity)

PV-diriven
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Artificial photosynthesis
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‘ DYE/LIQUID-SOLID INTERFACE

MOLECULAR
ENGINEERING
tuning of device
properties

ORGANIC/OXIDE INTERFACE

h
SEMICONDUCTOR

OXIDE
charge collector
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90 mqg, 24 kWh/day
(9000 kWhty) SFL 4%
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caratterizzazione

applicazione
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SENSIBILIZZATORI A BASE
AROMATICA ED %

ETEROAROMATICA ® o

choline chloride (non-toxic QSA)
(A vitamine in chicken feed)

3 S ‘
JOL ) %OH o
HN~ NH, HO.__OH L O~

Urea Glycerol Lactic acid Water

(Safe and renewable hydrogen bond donors)

Acceptor
anchoring

group

Dibranched

ELETROLITI A BASE ACQUOSA
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[ Enhancing optical properties and ) * Enhancing wettability

light harvesting efficiencies » Hydrophilic groups

» Introduction of & spacers between
D and A groups
N

J

e )
= o e

phenothiazine scaffold

* Enhancing the stability of bonding with * Bio-inspired conjugates

TiO, in water
» Sugars, Hydrogenases
» Different anchoring groups
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{fr;@f} Carbazole
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Natural H,0 "H' + 1/2 O, PHOTOSYTHENSIS
Photosynthesis e e
, CO,
Solar efficiencies < 1% \
carbohydrates
Artificial hv
Photosynthesis H,0 H, + 1/20,

THE CHEMICAL CHALLENGE:
Increase efficiency of multi-electron
multi-proton transformations

3. Carbon dioxide
enters leaf through
stomata

4 Sugar leaves ledf
CHEMICAL ENERGY + CARBON DIOXIDE = SUGAR
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Sensitizers and water oxidation catalysi
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Roadmap to artificial leaf
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