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SunCoChem general overview

Development of a photoelectrocatalytic

device for solar-driven CO2 conversion into 
green chemicals

• European project funded under the topic: CE-NMBP-25-

2019 – Photocatalytic synthesis (RIA)

• 4 years duration, from 1/05/2020 to 30/04/2024

• Budget: 6,7 M€, of which 6,6M€ funded by the EC

• 14 partners from 8 different European countries

• Coordinated by Eurecat, RTO

• Grant agreement ID: 862192
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Consortium

14 partners from 8 European countries 

6
Research 

institutions

3
R&D SMEs

1
Standardisation 

body 

3
Chemical 
industries 

1
EU International 

Cooperation partner
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The European Chemical Industry 

Research and development efforts needed for the transition towards a low-emission 
industry 

• Currently, the European Chemical Industry strongly depends on carbon

feedstock imports for energy and chemical manufacturing processes,

which are based over 95% on the use of fossil fuels.

• The introduction of sustainable chemistry using renewable resources to

exploit CO2 for the production of chemical products brings an

opportunity to an efficient use of resources and preservation of the

environment.

• This will contribute to the reduction of greenhouse gases, in line with

the commitments agreed in 2015 United Nations Climate Change

Conference (COP21).

30
giatons of CO2 
emitted yearly

95%
Chemicals based

on fossil fuels

The Chemical Industry is the third larger 
greenhouse gas emitter in Europe, with 
over 30 GtCO2 yearly.
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Solar-driven chemistry 

Direct and indirect ways by which renewable 
energy can be transformed into chemical energy 

• Solar-driven Chemistry refers to a future scenario for

chemicals production based on substitution of fossil feed-

stocks as energy source and raw materials.

• A key aspect is the creation of a short-term cycle of utilisation

of renewable energy sources to produce chemicals and energy

vectors.

• In a broader perspective, Solar-driven Chemistry is crucial for

an already started transition to a new economic cycle in

chemistry/energy production.
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About SunCoChem

Carbon-neutral production of energy and high-value chemicals 

• SunCoChem aims to provide a sustainable alternative

for the production of traditionally fossil-based

chemicals by using sunlight as an energy source and

reusing CO2 as a raw material in a circular economy

approach.

• The project develops a photoeletrocatalytic tandem

reactor (TPER) to manufacture valuable chemical oxo-

products from renewable energies based on CO2, H2O

and solar energy.

SunCoChem will be the first project at developing a self-
biased photo-reactor to efficiently produce oxo-products 
from CO2, water and sunlight.
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SunCoChem – Key outputs  

Solar energy 

Direct exploitation and 
utilization of solar energy 

Circular economy 

Revalorisation of industrial 
waste streams and by-products

Sustainable chemistry

Improved chemical energy 
conversion efficiency

CO2 reduction

Energy saving and 
CO2 emissions reduction

Addressing the need of the EU Chemical Industry to reduce their dependence on 
carbon feedstock 
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Project phases 

1 2

Development of 
materials and 

components of the 
TPER cell 

Upscaling, testing 
and validation of 
the TPER device

Integration and 
optimisation of 
materials and 
components 

Socio-economic 
and environmental 

impact 
assessment 

Synthesis and 

characterisation of new 

photocatalytic materials for 

the development of optimal 

photo-electrodes and new 

membranes.

Manufacturing of the full 

size TPER reactor and the 

test bench plant. Testing for 

the 3 oxo-products of study 

with simulated and real 

feedstocks for process 

optimisation and validation.

Integration of 

photoelectrodes and 

TBM in a MEA, and 

CO2 capture with ILs in 

the CO2 capture and 

concentration system. 

Design and construction 

of the first TPER module.

3 Risk assessment of the new 

process and materials 

compared with current 

industrial processes, including 

risks for human health and for 

the environment. Socio-

economic impact based on 

cost analysis and social 

perception.

4
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SunCoChem solution

A competitive and modular self-biased photoelectrocatalytic tandem reactor

• SunCoChem offers an efficient system for producing high-value

chemicals from CO2, currently limited due to low CO2 reactivity.

• The TPER will be validated in an industrial plant environment at

the production facility of IFF for the conversion of anthropogenic

CO2 emissions from Dow plant, to produce three added-value

chemicals.

• SunCoChem validation in an industrial environment allows a

realistic comparison of the SunCoChem technology with the

current fossil-fuel-based approach from the perspective of the

techno-economic, environmental, and societal and market

future impacts.

TPER COMPONENTS  

Hybrid photocathode for 

CO2 conversion to oxo-products

Photoanode for water oxidation

Transparent bipolar membrane

(TBM)

CO2 capture and concentration

stage
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SunCoChem solution

Three sustainable oxo-products produced from CO2

GLYCOLIC ACID

Carbonylation of 

formaldehyde

VALERALDHEYDE

Carbonylation of 

Butene

Limoxal TM

Carbonylation of

limonene

• Oxo-products produced 

from the use of CO2 as a 

renewable carbon 

source, in comparison to 

actual routes based on 

fossil fuels.
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