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To directly convert solar energy into storable fuels and chemicals, overcoming:

A compact tandem photo-electrochemical cell (PEC) that converts CO2 and H2O into C2 
chemicals ethanol and ethylene, incorporating:

• Organo-metallic water oxidation 
catalysis (WOC), stable at pH7.

• Metal oxide/organic PV/perovskite PV 
triple tandem.

• Photonic nano-structures for 
broadband sunlight harvesting.

• Cathode for CO2 reduction (CO2R) 
based on CPET1 catalysis.
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Implement 

sunlight broadband 
absorption via photonics

Achieve high current 
densities (>7mA/cm2) 

and voltages (2.3-2.8V)

Use novel, abundant, 
efficient and selective 
catalysts: C2 selectivity 
>70% + WOC Faradaic 

efficiency ~ 100%

Elaborate a roadmap 
to take SOREC2 PEC 
technology beyond 

TRL4

Identify barriers and 
engage stakeholders 

for a successful market 
uptake

Project goals

Solar Energy + CO2 + H2O

C2OxHx  + O2 

1CPET: Concerted Proton-Electron Transfer molecular mediator

The energy transition challenge

The solution

Future roadmap

2022-2023 2023-2025 2026-2029 2030 onwards

TRL2 TRL4 TRL7 TRL9

SOREC2 implementation Validation Up-scaling

Industrial 
adoption

1st up-scaled 
protoypes

Commercial 
uptake

Incomplete utilization 
of the sunlight 

spectrum

Hard to up-scale systems 
designs & processes

Dependence on toxic & 
critical raw materials

Poor CO2R catalyst 
selectivity & efficiency

Low current densities 
& insuficient voltages


