
HORIZON-CL5-2021
-D2-01-11
Direct atmospheric carbon capture and conversion

Michael Gleeson

m.a.gleeson@differ.nl



Pitch on HORIZON-CL5-2021-D2-01-11

“Direct atmospheric carbon capture and conversion”

• RIA: end TRL 4/5

• Budget: 2-3 MEUR – 4-5 research participants

• Emphasis on direct conversion (“eliminating” regeneration)



Current DAC activities at DIFFER

• Project (company-led) to develop a DAC prototype based on a 
continuous-operation principle

• DIFFER’s focus: Reducing the energy penalty associated with 
regeneration

• Regeneration is typically a major component of the cost of DAC



Proposal outline

• Contact with a Portuguese research group that have developed a 
molecular catalyst for CO2 conversion

• Evaluate the potential to utilized materials functionalized with the 
catalyst for DAC

• Photoirradiation for CO2 conversion+regeneration of the capture 
materials



Looking for …

• Interested in hearing from any interested party

• Research groups specializing in materials functionalization and/or 
evaluation of photocatalytic response

• (Commercial) partners focused on device development and potential 
end-users.



"Strategies and opportunities for solar-based chemicals and fuels
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We offer:
-Long experience in European-funded projects, 

including collaboration in large, multidisciplinary  consortiums.
-Expertise in materials processing and characterization.
-Expertise in electrode and (photo)electrode fabrication and optimization.
-Expertise in electrode assemblies (membrane) and device design.
-Experience in device construction and validation.
-Expertise in matching electrolyzer architectures to renewable energy: 

SOLAR, as in PEC systems, and more.

We look for:
-Partners to build (successful😜) proposals for Horizon Europe programs (EIC),

sharing ideas, strategies and expertise
-End-users (industrial partners) : interest in exploitation of results



Some ideas (1):

- PEC devices for the production of CO2-based solar fuels. 
State-of-the-art offers modest solar-to-fuel efficiency, and selectivity

- Preliminary data : We have developed electrodes, photoelectrodes and PEC devices with efficiencies close to 10 %



Some ideas (2):

- Optimizing electrochemical routes via doubling productivity.
Most electrolyzer technologies only exploit cathode or anode products.

- Preliminary data : We are developing  and catalysts and electrodes for selective oxidations 



Thank you!
JR Galan-Mascaros 

jrgalan@iciq.es
ICREA Professor

Institute of Chemical Reserch of Cataloniaa (ICIQ)
Tarragona, Spain
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• Membranes for GHG capture/separation
• Ceramic membranes for replacing polymeric membranes with high thermal 

resistance, selectivity and permeance
• Membranes incorporating Nanofibers and PolyHIPES doped with MOFs
• Membranes for electrolysers, Fuel cells and battery separators
• Carbonic anhydrase (enzyme CO2 fixation)
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• Development of biobased processes (including bioelectrochemical) for the 
synthesis of PHB, bulk chemicals and fuels.

• Reduction of CO2 and oxidation of water for the synhtesis of biofuels by 
electro and photoelectrocatalysis.

• 3D metal electrodes and catalysts
• Use of CO2 as linker for the synthesis of polymersC

o
n

ve
rs

io
n

 &
 

U
ti

liz
at

io
n

• Green H2 production
• LOHC and MOFs for H2 storage
• Membranes for H2 separation/purification

H
2

• Materials
• Bioconversion
• Photo/electrocatalysis

Expertise

Nefertiti

Potential collaborations in Horizon Europe



Potential collaborations in Horizon Europe

• HORIZON-CL5-2021-D3-02-03: Hybrid catalytic conversion of renewable energy to carbon-
neutral fuels

• HORIZON-CL5-2021-D3-02-08: Cost-effective micro-CHP and hybrid heating Systems
• HORIZON-CL5-2021-D3-02-09: Carbon-negative sustainable biofuel production
• HORIZON-CL5-2021-D3-02-16: Innovative biomethane production as an energy carrier and a fuel
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• HORIZON-CL4-2021-RESILIENCE-01-17: Advanced materials for hydrogen storage
• HORIZON-CL5-2021-D3-02-02: Next generation of renewable Energy technologies
• HORIZON-CL5-2021-D3-02-09: Carbon-negative sustainable biofuel production 

H
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• HORIZON-CL4-2021-RESILIENCE-01-11
• HORIZON-CL4-2021-RESILIENCE-01-14
• HORIZON-CL4-2021-RESILIENCE-01-16
• HORIZON-CL4-2021-TWIN-TRANSITION-01-11
• HORIZON-CL5-2021-D2-01-10C
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• HORIZON-CL5-2021-D2-01-11
• HORIZON-CL5-2021-D3-01-16
• HORIZON-CL5-2021-D3-02-02
• HORIZON-CL5-2021-D3-02-03
• HORIZON-CL5-2021-D3-02-16

• TRL: 3-6
• Partner (coordinator)

Type of 
Collaboration

Nefertiti
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Some CEA / LITEN / DTCH activities on Circular Carbon Economy



Scope of the ECC activities

PV

Wind power

CO2

Energy and “raw” material Conversion chains Molecules (Energy , Chemistry)
Services (Energy carriers)

Electrolysis

Co-electrolysis

Photoelectrolysis

CO2

Thermocatalytic
Reactors for…

LOHC

CH4

MeOH / Olefines

Syncrude

H.T. liquefaction

H.T. gazification

Torrefaction & 
Pyrogazification



Interests, skills & achievements

Electro-thermo-
chemical conversion
meccanisms

Component

System

Scales

Component technological Testing at lab and intermediate 
scale.
Innovative techno. brick dev 

Catalyst / material / conversion characterization & 
evaluation.
Innovative catalysts testing

Tec Eco  / LCA / process assessment / Energetic integration and 
optimization / optimized operational management
Innovative conversion routes

SOEC / Catalytic conversion for P2X coupling
SOEC / Gazif / Catalytic conversion for PBtX coupling
Process electrification / Solar fuel and LOHC routes

H.T. gazification
Intensified structured catalytic reactors for exo and 
endothermal conversion

Integration of new catalysts in reactor
Integration of separation capabilities in reactors
(membrane)
In-side gazification poison reduction
Specific co-produced molecules valorisation for pyrolysis / 
gazification

Participation in…
PtG

Store & Go
J1000

PBtL
Heat-to-

Fuel
BtoG/L

Cirmet
Pulp & Fuel



DE LA RECHERCHE À L’INDUSTRIE

Commissariat à l’énergie atomique et aux énergies alternatives - www.cea.fr

Thanks for your attention

Contacts : 

armelle.domas@cea.fr
frederic.ducros@cea.fr
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Consortium:
• Close cooperation across the CCUS value chain, as well as engagement with local stakeholders, 
• inclusion of a great number of stakeholders, transparency, information and knowledge sharing, and forward 

looking, joint planning.
• identifying and involving relevant end users, public authorities and societal stakeholders 
• Sectors (emitters): power generation, cement and steel factories, chemical plants, refineries, WtE, H2 

production facilites. In its initial phase, this topic could include the use of NG (for the production of low 
carbon H2, in power plants and refineries). 

Knowledge Sharing
• Exchange of knowledge and know how across CCUS projects 
• continue the activities of the existing European CCUS project network

Main results expected: 
• demonstrate necessary requirements for CCUS integration in carbon-intensive industries 
• promote knowledge sharing activities
• it could lead to identifying potential new CO2 PCIs. 

CCUS IN HUBS ANALYSIS OF THE CALL TOPIC



UTILIZATION

STORAGE

CCUS IN HUBS



CCUS IN HUBS



re

CCUS Investment decisions
- Knowledge support for sound (investment- ) decision making
- business models on shared infrastructure & logistics, funding, 
- technology selection (BAT), compatibility and harmonization
- Scalability of solutions
- interdependencies with other strategic technologies (f. ex. Hydrogen).
- LCA (CCU vs CCS)
UTILIZATION: 
- difficulties/risks for end user factories to integrate poorly understood technologies

STORAGE:
- Legislation: e.g. cross-border transport of CO2, CO2 monitoring, transferability and liability under ETS 
- Business models and share of responsibilities (tariffs, ToR)
- CO2 specifications for different uses

EXPECTED PROJECT OUTCOMESCCUS IN HUBS



Contact us !

Christophe Pinck
Christophe@industrialgreentech.com

Jennifer Shaw-Taberlet
Jennifer.shaw-taberlet@axelera.org

CCUS IN HUBS

mailto:Christophe@industrialgreentech.com
mailto:Jennifer.shaw-taberlet@axelera.org



