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Executive summary 
 
This document, D3.3 “Topics proposed by SUNER-C for the HE Work Programmes until 2027”, is a 

deliverable of the SUNER-C project, which is funded by the European Union’s Horizon Europe 

under Grant Agreement No 101058481. The document outlines the work done in the frame of 

Task 3.3 “Establishing topics for Horizon Europe future Work Programmes”. The task aimed at 

identifying R&I priorities and tentative topics on solar fuels and chemicals to be proposed as 

input and tentative topics for the relevant Horizon Europe Work programmes, until 2027. 

To identify those R&I priorities, we built on the Strategic Research and Innovation Agenda 

(SRIA)1 and the roadmap2,3 of SUNER-C and SUNERGY and we worked and involved with the 

Working Group leaders of the different technological routes of this SRIA and Roadmap (Task 

3.1). This work was also done together with the SUNER-C advocacy group. We thus organized 

during the project several discussions to identify R&I priorities and prepare draft topics that 

were communicated to some of the MS representatives involved in the Strategic Programme 

Committees where the content of the WPs are discussed with the EC. Besides drafting tentative 

topics for consideration, the group was also active to provide comments and suggestions to the 

different draft versions of the WPs, through their connection with their MS representatives and 

their participation to national expert groups.  During the lifetime of the SUNER-C project 

(01/06/2022 → 31/05/2025), we could provide input to WPs 2023-2024, 2025 and 2026-2027 

with a main focus on the Cluster 5 of Pillar of HE, which covers (solar) fuels.  

We also contributed as SUNER-C to the SRIA of the IAM4EU European partnership on innovative 

materials4. This SRIA will be the base to identify R&I topics related to innovative materials in the 

HE WPs of Cluster 4.     

For the solar chemicals, which are mostly addressed in Cluster 4 and in the scope of the 

Processes4Planet (P4P) partnership, some input was provided on the base of individual 

participation via the relevant P4P committees. Some contribution was also done to the EIC 

pathfinder challenges on an individual basis via the different consultations launched by the EIC 

to identify and prepare EIC Pathfinder Challenges. This is not detailed further in this report. 

In this report, after a brief introduction with reminders on the SUNER-C project and the scope 

of Task 3.3 “Establishing topics for Horizon Europe future Work Programmes”, we present in 

Section 2 the methodology to identify the R&I priorities. Then Section 3 details those identified 

priorities and input for the different WPs addressed during the lifetime of the SUNER-C project.   
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1  Introduction  
 

1.1. SUNER-C in short 

SUNER-C is a project that has received funding from the European Union’s Horizon Europe research 

and innovation programme under grant agreement No 101058481. The project has officially started 

on 1 June 2022 and will last 36 months. Under the umbrella of the SUNERGY pan-European initiative, 

the SUNER-C programme entitled “SUNERGY Community and eco-system for accelerating the 

development of solar fuels and chemicals” aimed at strengthening the solar fuels and chemicals 

community within Europe. The European Union has awarded 4 M€ to this project. 

The SUNER-C consortium is a unique and balanced partnership of 30 organisations (including one 

affiliate and one associate partner), bringing together a large diversity of partners, expertise, fields, 

and representatives of all the EU regions. The consortium consists of 13 academic partners (UU, CEA, 

GU, LU, UW, ICIQ, Fraunhofer, UTU, HIPC, UppU, IME, IMEC, UB), 12 industrial companies (SE, CAR, 

COV, AD, AVT, SYN, AM, TEOTB, VIC, ENGIE-Lab, ENGIE, SOLVAY), 4 network organizations and 

federations (ERIC, DECH, CVE, EERA), and 1 Non-Governmental Organization (BBL).  

The overarching objective of the SUNER-C project is to create an inclusive innovation community 

and eco-system that builds on the current SUNERGY network and includes new stakeholders across 

Europe. Bringing together fundamental and applied knowledge from various sectors of society as 

well as often unique resources, the enhanced community aimed to prepare a Large-Scale Research 

and Innovation initiative (LSRI) beyond the CSA, as a partnership or another instrument to be 

discussed and agreed upon with the Commission and the Member States and Associated Countries. 

The goal is to overcome scientific, technological, organizational, and socio-economic challenges, 

accelerate innovation in solar fuels and chemicals, and enable the transition of existing and future 

technologies from laboratory and demonstrator levels to large-scale industrial and broad societal 

applications. The SUNER-C consortium also worked on the development of a strategic roadmap 

towards the broad implementation of solar fuels and chemicals, with supporting strategies for 

innovation and exploitation, and a firm focus on crosscutting and socio-technical aspects. 

Through a holistic approach, SUNER-C aimed to contribute to a circular economy by replacing fossil-

derived fuels and chemicals with renewables and carbon recycling as a key element toward the EU 

net-zero emissions target by 2050. SUNER-C built upon the work of SUNERGY, a pan-European 

initiative on fossil-free fuels and chemicals from renewable power and solar energy, with currently 

over 300 supporting organizations across and beyond Europe to date. 

In Figure 1 is represented an overview of the work package structure of SUNER-C with its eight WPs. 

The deliverable D3.3 “Topics proposed by SUNER-C for the HE Work Programmes until 2027” is a 

https://www.sunergy-initiative.eu/
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deliverable of WP3 “Long-term technological roadmap”.  More precisely, it outlines the work done 

in the frame of Task 3.3 “Establishing topics for Horizon Europe future Work Programmes”. 

Please see here https://sunergy-initiative.eu/suner-c/ for more information.  

 

1.2. Purpose and structure of the deliverable 

The present document outlines the actions realized, ongoing and planned as part of Task 3.3. This 

task aimed at identifying R&I priorities and tentative topics on solar fuels and chemicals to be 

proposed as input and tentative topics for the relevant Work Programmes (WPs) under Horizon 

Europe (HE) until 2027. Such input was provided for consideration for the WPs 2023-2024, 2025 

& 2026-2027. In the next section 2, we detail the methodology to prepare such input. In section 

3, we present an overview of the input provided.  

Figure 1: SUNER-C CSA project and its eight work packages. The “Topics proposed by 

SUNER-C for the HE Work Programmes until 2027 (D3.3)” is a deliverable of WP3 “Long-

term technological roadmap” 

https://sunergy-initiative.eu/suner-c/
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2 Methodology  
 

 

To identify R&I priorities of interest for the SUNER-C and SUNERGY community, Task 3.3 built 

on two key documents related to Task 3.1 “Technological roadmap”: the Strategic Research and 

Innovation Agenda (SRIA)1 and the roadmap2,3 of SUNER-C and SUNERGY. We involved in the 

process, Working Group (WGs) leaders of the different technological routes of this SRIA and 

Roadmap together with voluntary experts from the WGs. The role of this expert group was to 

propose and select R&I priorities and draft tentative topics from them as input to the WPs of 

under HE. This was done during online working sessions using the collaboration platform 

Klaxoon. 

Another group involved in this work was the SUNER-C advocacy group. It gathers voluntary 

members of the consortium representing the diversity of the SUNERGY community and 

SUNER-C consortium and originating from different MS. The main role of this AG is to address 

all advocacy aspects related to R&I on solar fuels and chemicals in the European and National 

R&I agendas. The members of the AG act as national nodes for their national community. They 

are also involved in the relevant national expert groups from their country consulted by the 

authorities to build a national position on the R&I strategy in the domain which covers solar 

fuels and chemicals. This national position is then shared with the EC in the relevant Strategic 

Programme Committees where the WPs of domains to SUNERGY are discussed.  

During the early stages of preparation of the WPs, the R&I priorities and draft topics derived 

from them were shared by the members of the SUNER-C AG to their national representatives 

involved in the SPCs relevant to SUNER-C, for consideration by the EC and other MS and AC 

representatives. Then, SUNER-C AG prepared consolidated positions to be shared with national 

representatives at the SPCs when they consulted their national expert groups to provide 

feedback on the different draft versions of the WPs. This is thus a long and iterative process 

that more or less lasts one year in total before having a finalized and published version of the 

WPs.  

During all the course of the SUNER-C project, we could provide input to the WPs 2023-2024, 

2025 and 2026-2027 with a main focus on the Cluster 5 of Pillar of Horizon Europe, which covers 

(solar) fuels. We also contributed as SUNER-C to the SRIA of the IAM4EU European partnership 

on innovative materials4. This SRIA will be the base to identify R&I topics related to innovative 

materials in the HE WPs of Cluster 4.     

For solar chemicals, some input was also provided on the base of individual participation via 

the P4P European partnership, as solar chemicals are in the scope of this partnership. Regular 
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contacts took place during the course of the SUNER-C project at the coordination level with P4P  

to contribute to SUNER-C events and to consider R&I priorities relevant to solar chemicals 

identified by SUNER-C in the SRIA of P4P. Some contribution was also provided on individual 

basis by experts from the SUNER-C and SUNERGY community to the EIC pathfinder challenges 

via the different consultations launched by the EIC. These two types of contributions won’t be 

further discussed in this report. 
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3 Input to the different WPs of HE 

during the SUNER-C project 
 

3.1. Horizon Europe Work Programme 2023-2024 of Cluster 5   

When the SUNER-C project started in June 2022, the process of preparation of the WP 2023-2024 

was already well advanced with the 3rd draft version of the WP available. At this stage, only minor 

changes could be provided. The main suggestion that SUNER-C proposed was to integrate for the 

two topics addressing solar fuels a sentence that encouraged selected proposals to connect with the 

CSA SUNER-C to join the community in order to contribute to its activities. This was done by adding 

the following sentence in the scope of the topics: “Projects are expected where possible to collaborate 

with and contribute to the activities of the Coordination and Support Action funded under the topic 

HORIZON-CL4-2021-RESILIENCE-01-16”. 

3.2 Horizon Europe Work Programme 2025 of Cluster 5   

For the WPs 2025, R&I priorities were discussed and identified according to the methodology 

discussed above in Section 2. We identified a list of 5 R&I priorities from which tentative topics 

were drafted, namely: 

- Topic 1: Coordination of European community and ecosystem of solar fuels and chemicals 

(CSA); 

- Topic 2: Advanced artificial photosynthesis concepts for the production of synthetic 

renewable fuels (RIA); 

- Topic 3: Synthesis of solar ammonia as a fuel for maritime transport (RIA) 

- Topic 4: Next generation of solar thermochemical fuels (IA); 

- Topic 5: Demonstration of a photo-electro-catalytic system for fuels production from carbon 

dioxide and water (IA). 

The draft topics, prepared according to the format of topics in the HE WPs are given in Appendix 

6.1. In terms of instruments proposed, there is one CSA, two RIAs and two IAs. The CSA topic is 

meant as a way of supporting the activities of the SUNERGY community beyond the end of the 

SUNER-C project (June 2022 → May 2025). The four other topics are targeting collaborative 

projects on different aspects related to solar fuels and chemicals and at different TRL levels, in 

line with the SUNER-C and SUNERGY roadmap and SRIA.  
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These five draft topics were shared by the SUNER-C AG with their national representatives at 

the SPC of Cluster 5 at the early stages of the preparation of the 2025 WPs, in January 2024. 

Subsequently, the SUNER-C AG proposed provided input on topics related to solar fuels and 

chemicals in the consecutive versions of the WP 2025 of Cluster 5. 

At the time of writing this report, the WP 2025 of Cluster 5 is now published and available (see 

here). There are two CSA topics explicitly referring to solar fuels:  

- HORIZON-CL5-2025-04-D2-11 (deadline 2nd  September 2025): Support to the SET Plan 

community, sector on “Direct solar fuels”; 

- HORIZON-CL5-2026-02-D3-14 (deadline 17 February 2026): Development of innovative 

solutions strengthening the security of renewable energy value chains, area 3 “Complexity for 

specific renewable energy value chains (this is expected to be addressed either for grid based 

RFNBOs and/or direct solar fuels and can for example include issues such as necessary 

market interactions for substrates, or interfaces between different reactions)”. 

These two CSA topics are of potential interest to continue the activities of the SUNERGY community 

beyond the end of the SUNER-C project. Somehow, these two topics echo what was proposed in the 

proposition “Topic 1: Coordination of European community and ecosystem of solar fuels and 

chemicals” (see above). We are indeed considering to prepare proposals to apply to those two topics. 

More details can be found in the Deliverable “D7.3 Governance structure, ToR and funding 

mechanisms for the LSRI”.  

There other a few other topics (RIAs and IAs) at different TRL levels in the HE WP2025 of Cluster 5 

addressing RFNBOs (Renewable Fuels of Non-Biological Origin), which includes solar fuels, but they 

are poorly related to the topics 2 to 5 that were identified by SUNER-C. One under the CCU section 

could somehow cover some aspects in the topics 4 and 5 proposed by SUNER-C: 

- HORIZON-CL5-2025-02-D3-27 (deadline 2nd September 2025, IA): Using captured CO2 

as a resource to replace fossil hydrocarbons in industrial production. 

3.3 Horizon Europe Work Programme 2026-2027 of Cluster 5   

For the HE WPs 2026-2027 of Cluster 5, we followed a similar co-construction approach using 

the methodology detailed in section 2. First of all, we organized online working sessions using 

the collaboration platform Klaxoon with roadmap WGs leaders together with voluntary experts 

from the WGs. This group identified R&I priorities and drafted tentative topics from them as 

input to the WPs of under HE. Participants could propose R&I priorities or comment other ideas 

either online during the working sessions, or off line as the Klaxoon board remained accessible 

all the time. 

https://ec.europa.eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2025/wp-8-climate-energy-and-mobility_horizon-2025_en.pdf
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/horizon-cl5-2025-02-d2-11
https://ec.europa.eu/info/funding-tenders/opportunities/portal/screen/opportunities/topic-details/HORIZON-CL5-2026-02-D3-14
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Once there was an agreement on the main seven R&I priorities, the next step was to draft 

tentative topics out of them. For each R&I priority, a drafting team was appointed to prepare a 

draft topic, again to be shared and discussed with all the group of experts during another 

working session.  Then, the draft topics were shared for consideration by the SUNER-C AG with 

their national representatives at the SPC of Cluster 5 at the early stages of the preparation of 

the 2026-2027 WPs, in September 2024. An example of the used Klaxoon board is displayed in 

Appendix 6.2. 

The seven identified R&I priorities and derived draft tentative topics are listed below:  

- Topic 1:  Advanced artificial photosynthesis concepts for the production of synthetic 

renewable fuels  (RIA); 

- Topic 2:  Next Generation of renewable ammonia production (RIA); 

- Topic 3: New Process cascades yielding sustainable aviation fuels from CO2  (RIA) 

- Topic 4: Demonstration of new processes to synthesize liquid hydrocarbon fuels from 

CO2 in a relevant operational environment (IA); 

- Topic 5: Concentrated solar energy for fuels and commodity generation (IA). 

- Topic 6: Development of Artificial intelligence strategies for the next generation of solar 

fuel technologies (RIA); 

- Topic 7: Governing the transition towards a future energy system (CSA). 

The detailed draft topics can be found in Appendix 6.3. 

After that step, the SUNER-C AG followed the process of preparation of the different draft 

versions of the WP 2026-2027. The process is still ongoing with the 3rd version of the draft of 

the WP. The finalized version of the WP should be ready during the summer 2025. For each 

draft version, the SUNER-C AG provided some feedback and suggestions.  

Finally, as the WP is still under preparation, it is too early to say how far the propositions above 

were taken into consideration. What is possible to say at this stage is that there will probably 

be opportunities to support R&I activities on solar fuels including some of the priorities 

identified by the SUNER-C community and listed above.  

3.4 Input to the SRIA of the IAM4EU European partnership on 

innovative materials    

As mentioned above, SUNER-C also contributed to the SRIA of the IAM4EU European 

partnership on innovative materials4 by providing suggestions for the IAM4EU Industrial R&I 

Needs (2025-2027). These suggestions were based on the SUNER-C SRIA and roadmap and 

addressed aspects relevant to key functional materials involved in the synthesis of solar fuels 
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and chemicals, such as (bio)catalysts, electrodes, electrolytes and membranes. The detailed 

SUNER-C propositions can be found in Appendix 6.4.   

Part of these suggestions are reflected in the SRIA of IAM4EU5 and SUNERGY is mentioned in 

the IAM4EU SRIA as a R&I community active on solar fuels and chemicals to build synergies 

with. 
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4 Conclusion  
                                                                                        

During all the course of the SUNER-C project (June 2022-May 2025), we implemented a 

methodology and had a dedicated SUNER-C advocacy group to identify R&I priorities and 

derived topics as input to the WPs 2023-2024, 2025 and 2026-2027 of Horizon Europe. The main 

focus was the Cluster 5 of Pillar 2 of Horizon Europe, which addresses (solar) fuels. These R&I 

priorities were based on the SRIA and the roadmap of SUNER-C and we involved in the 

discussions and process the roadmap WGs and experts. We also contributed to some extent 

and at different levels to the IAM4EU and P4P European partnerships and to the consultations 

launched by the EIC to identify future pathfinder challenges. 

As the preparation of a WP is a long and complex co-construction process with many steps and 

building on the consultation of MS and many stakeholders and experts, it is not straightforward 

to quantify what was the impact of all the propositions detailed here. Anyhow, SUNERGY and 

SUNER-C have been instrumental to push solar fuels and chemicals in the European R&I 

agendas and are well identified for that. It is important that beyond the end of the SUNER-C 

project, this effort is continued.      
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6 Appendix  
 

6.1. Tentative topics for the HE WP 2025 of Cluster 5 

drafted and proposed by SUNER-C   

Below are given the details of the five R&I priorities and derived draft tentative topics 

that were discussed and prepared by the SUNER-C consortium. Those propositions 

were then shared by the SUNERGY and SUNER-C advocacy group with their national 

representatives at the SPC of Cluster 5 at the early stages of preparation of the 

Cluster 5 WP 2025. 

- Topic 1: Coordination of European community and ecosystem of solar fuels and 

chemicals (CSA); 

- Topic 2: Advanced artificial photosynthesis concepts for the production of 

synthetic renewable fuels (RIA); 

- Topic 3: Synthesis of solar ammonia as a fuel for maritime transport (RIA) 

- Topic 4: Next generation of solar thermochemical fuels (IA); 

- Topic 5: Demonstration of a photo-electro-catalytic system for fuels production 

from carbon dioxide and water (IA). 
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Topic 1:  Coordination of European community and ecosystem of solar fuels 

and chemicals 
Context: This topic aims at networking and coordinating an inclusive community to broader 
efforts of the European research and innovation stakeholders in the fields of solar fuels and 
chemicals. 

Expected outcomes:  

• Strengthen and increase the European ecosystem on solar fuels and chemicals in 
Europe;  

• Gender balanced, inclusive community with all relevant stakeholders across EU 
including involving young scientists in the initiative and action; 

• Participation of societal stakeholders to the activities of the community and initiative; 

• Coordinate the R&I activities in Europe in the field of solar fuels and chemicals in 
particular: by coordinating research activities and projects to follow; 

• Update a roadmap developed in the frame of the SUNERGY initiative with impact on 
industry and society including synergies with other related initiatives, and projects in 
the area of sustainable fuels i.e. synthetic renewable fuels and advanced biofuels; 

• Connect R&I activities at the European (and MS levels); 

• Support activities of MS and EU in international platforms addressing solar fuels and 
chemicals (including the “Sunlight-to-X” collaborate platform of Mission Innovation 2.0 
and the International Energy Agency), including communication, dissemination and 
education actions on solar fuels and chemicals technologies and their impact; 

• Develop teamwork and complementing actions with other European initiatives and 
platforms (including European partnerships). 

Scope: Meet the EU ambition to become a net-zero emission society by 2050 requires 
accelerating the effort in substituting the use of fossil fuels by renewable solar fuels and 
chemicals, the former for the various sectors where direct electrification or the use of H2 is not 
possible or efficient. It is necessary to create a large-scale research and innovation initiative 
building on an innovation community and ecosystem to enable the acceleration of the 
progresses in this field in order to realize the first significant industrial applications already 
starting from 2030-2035 rather than near to 2050 as expected in the actual roadmaps. This large-
scale R&I initiative should be a public-private tight collaboration having as main objective the 
implementation of new modalities to accelerate the progress in the area.  

This topic would thus be instrumental to coordinate and support the efforts of the initiative 
whose roadmap will be implemented via other RIA & IA topics in the HE work programmes as 
well as with actions at national and regional levels. It builds upon the outcomes from projects in 
the HE Work Programmes 2021-2022 in particular those related to the topic HORIZON-CL4-
2021-RESILIENCE-01-16.     

Type of action : CSA (Coordination and Support Action) 

Potential partners: members of the SUNERGY community including CEA (France), Utrecht 
University (Netherlands), Ghent University (Belgium), Turku University (Finland), Uppsala 
University (Sweden),  University of Warsaw (Poland), Fraunhofer Organization (Germany), 
Heyrovsky Institute of Physical Chemistry (Czech Republic), ICIQ-Institut Català d'Investigació 
Química (Spain), CO2 Value Europe, European companies (including Total Energies, Siemens 
Energy and Engie) and SMEs 
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Topic 2: Advanced artificial photosynthesis concepts for the production of 

synthetic renewable fuels 
Efficient artificial photosynthesis devices should be capable of solar-driven production of 
synthetic renewable fuels from simple, widely abundant molecules such as water, N2 and CO2. 
This process should avoid concentration and purification steps of the feedstock molecules. It 
should run with the high degree of integration, high efficiency/selectivity and high potential for 
scalability to provide cost-effective decentralized industrial solutions adhering to a circular 
economy paradigm. The utilization of CO2 with industrial relevance (i.e. sources from DAC 
and/or from flue gas) and or from direct ocean capture (i.e. capture CO2 from saline water) are 
in the scope of this topic. New concepts should be developed to TRL 5 to meet these ambitious 
targets with respect to the state of the art. The proposals should focus on novel, robust and 
sustainable materials, synthetic and/or biological, in conjunction with the innovative utilization 
of nanomaterials, photoelectrochemical cells, and molecular engineering to provide efficient, 
selective, sustainable and fully integrated solar-to-chemical systems which fully meet these 
targets and prove their successful use under relevant environmental conditions. The robust 
assessment of the techno-economic, social and environmental advantages of the proposed 
break-through solution should also be provided.   
 
Type of action: RIA - Technology Readiness Level: TRL at the end of the project 5 
Potential partners: members of the SUNERGY community including CEA (France), Utrecht 
University (Netherlands), Ghent University (Belgium), Turku University (Finland), Uppsala 
University (Sweden), University of Warsaw (Poland), Fraunhofer Organization (Germany), 
Heyrovsky Institute of Physical Chemistry (Czech Republic), ICIQ-Institut Català d'Investigació 
Química (Spain), CO2 Value Europe, European companies (including Total Energies, Siemens 
Energy and Engie) and SMEs 
  



 
 

 21  www.sunergy-initiative.eu/suner-c 

 

Topic 3: Synthesis of solar ammonia as a fuel for maritime transport 
Expected outcome: Direct synthesis of ammonia using solar energy and N2 from the air without 
passing through the intermediate production of H2 has the advantages of process 
intensification, reduction of the costs, better energy efficiency, lower carbon footprint, and 
onsite production in ships for maritime transport. The productivity and selectivity have to be 
significantly improved and small demonstration units have to be developed to proof the 
technology and compare with alternatives. The applicability and advantages as a fuel for 
maritime transport has to be demonstrated with a techno-economic assessment. The 
sustainability and GHG reduction should be addressed on a life-cycle assessment basis and 
SWOT analysis of the direct versus indirect (via H2 intermediate) has to be determined.   
 
Scope: The Project results are expected to contribute to at least 3 of the following objectives: 

• Availability of disruptive sustainable fuel technologies in order to accelerate the 

replacement of fossil-based energy technologies for maritime transport 

• Reduced cost and improved efficiency of solar ammonia as a fuel for maritime 

transport. 

• Increase technology leadership, competitiveness and technology export potential of 

European industry in possibly game-changing direct solar renewable fuel technologies. 

• Enhanced sustainability of shipping fuels, taking fully into account circular economy, 

social, economic and environmental aspects in line with the European Green Deal 

priorities. 

• Reinforced European scientific basis and European export potential for renewable 

energy technologies through international collaborations (e.g., the AU-EU Climate 

Change and Sustainable Energy partnership, the missions and innovation communities 

of Mission Innovation 2.0). 

• Increasing the European energy security and reliability by enlarging the renewable 

feedstock basis for maritime fuels as well as maintaining and fostering the European 

global leadership in affordable, secure and sustainable direct solar fuel renewable 

energy technologies. 

  

Type of action: RIA - Technology Readiness Level: Activities are expected to achieve TRL 3-5 by 
the end of the project 

Potential partners: members of the SUNERGY community including CEA (France), Utrecht 

University (Netherlands), Ghent University (Belgium), Turku University (Finland), Uppsala 

University (Sweden), University of Warsaw (Poland), Fraunhofer Organization (Germany), 

Heyrovsky Institute of Physical Chemistry (Czech Republic), ICIQ-Institut Català d'Investigació 

Química (Spain), CO2 Value Europe, European companies (including Total Energies, Siemens 

Energy and Engie) and SMEs. 
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Topic 4: Next generation of solar thermochemical fuels 
Description: Alternatives to fossil resources are needed in many sectors where other carbon-

neutral solutions (e.g. electrification) are not (yet) adapted. This is especially important in 

aviation, where the energy density of hydrocarbon fuels is crucial to achieve intercontinental 

travel without refueling. Besides electrochemical options such as electrolysis, an appealing 

pathway for CO2 and H2O splitting are thermochemical routes. As these require an input of 

heat, this can be delivered renewably by concentrating solar technology, which is already 

commercially used in sunny areas to produce electricity. Since heat is directly converted to 

chemical energy without an intermediate electricity production step, the theoretical efficiency 

of such processes is higher than in electrolysis. The most promising and advanced solar 

thermochemical processes to produce such fuels are those based on metal oxide cycles, where 

prototypes of core components and core production chain elements have been developed and 

tested at solar towers. Europe has contributed significantly to the development of this promising 

technology and continuous efforts are needed for the scale-up and cost optimisation to expand 

its leading position.  

The main objective of the present topic is to make technologies available by 2030 which can 

produce renewable, low cost solar fuels operating either at distributed or central facilities with 

capacities approaching MW of fuel production. This topic aims to tackle the demonstration of 

successful continuous efficient operation of key elements and ideally the whole process chain 

at a promising scale and to identify promising routes for further scale-up. 

Type of action: IA - TRL: From TRL4 to 5-6 the end of the project 

Potential partners: members of the SUNERGY community, German Aerospace Center (DLR), 

Saint-Gobain (France), CEA (France), CNRS (France), CIEMAT (Spain) Synhelion 

(Switzerland/Germany),, Research Center Julich (Germany), CERTH-CPERI (Greece), HELPE 

(Greece), HyGear, (Netherlands), ETH Zurich (Switzerland), Bauhaus Luftfahrt (Germany), 

Lufthansa/Swiss, (Germany/Switzerland), Walter Tosto (Italy), CNR (Italy), CENER (Spain), IMDEA 

ENERGIA (Spain), ENEA (Italy), Abengoa (Spain), SUPSI  (Switzerland), Ghent University 

(Belgium), University of Warsaw (Poland) 
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Topic 5: Demonstration of a photo-electro-catalytic system for fuels 
production from carbon dioxide and water 
Many efforts have been devoted to photoelectrochemical processes for the CO2 reduction 

reaction (CO2RR) to fuels. Many materials with promising features are currently available. The 

next step should be an integration effort to realize full cell architectures able to produce fuels 

from CO2, water and sunlight. This effort will need to optimize materials, interfaces, electrodes, 

and ultimately device architectures and to promote maximum solar to fuels efficiency, at 

reasonable costs. Currently, the low productivity, high costs and difficult scaling is hampering 

the industrial development of “artificial leaves” technology.  

Outcomes (medium term impacts): 

Proposals should address research and innovation activities, aimed at advancing the state of 

photo-electro-catalytic devices to pilot stages. Proposals should foster an innovation ecosystem 

exploring further exploitation paths.  

• Efficient models, processes and devices to be developed, based on abundant 

materials, for distributed chemical energy storage. 

• Efficiency targets: > 15% solar to C-based fuels and 200 mA/cm2 at the cathode and 

anode.  

• Light absorption area of minimum 50×50 cm2.  

• Integrated or modular approaches are acceptable if justified to better reach the 

proposed targets. 

• Mild and flexible reaction conditions: low temperature (<100ºC), non-CRM (critical raw 

materials), aqueous electrolyte. 

• Durability targets: > 1000 h at < 1.5% decay in efficiency. 

• New concepts in materials, device design and construction engineering. 

• Fuels and commodity chemicals. Hydrogen and CO excluded. 

• Multiscale mathematical modelling and computational simulation driven approaches. 

Life cycle analysis (LCA) and life cycle cost analysis (LCCA) are essential. Identification 

of scale-up and potential limitations. Include monitoring and digitalisation approaches.  

• Fully working-demonstrator of novel artificial photosynthetic devices for an efficient 

solar energy-to-chemical conversion, within an industrially relevant application. 

• Inclusion of societal and industrial engagement plans to assess future technology 

implementation. Emergence of an innovation ecosystem, including strategic 

partnerships for exploitation prospects. 

Type of action: IA - Technology Readiness Level: TRL from 3-4 to 5-6 at the end of the project 

Potential partners: members of the SUNERGY community including Institut Català 
d'Investigació Química (Spain), CEA (France), Utrecht University (Netherlands), Ghent 
University (Belgium), Turku University (Finland), Uppsala University (Sweden), University of 
Warsaw (Poland), Fraunhofer Organization (Germany), Heyrovsky Institute of Physical 
Chemistry (Czech Republic), CO2 Value Europe, European companies (including Total Energies, 
Siemens Energy and Engie) and SMEs. 
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6.2. Tentative topics for the HE WP 2026-2027 of Cluster 5 drafted and proposed by SUNER-C: 

Klaxoon board   

 
Figure 5.2: Screenshot of the Klaxoon board used for identifying and discussing R&I topics and derived tentative topics for the HE WP 2026-2027 of 

Cluster 5
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6.3. Tentative topics for the HE WP 2026-2027 of Cluster 5 drafted 

and proposed by SUNER-C   

 

Below are given the seven R&I priorities and derived draft tentative topics identified by SUNER-C 

for consideration at the early stage of preparation of the Cluster 5 WP 2026-2027. 

- Topic 1:  Advanced artificial photosynthesis concepts for the production of synthetic 

renewable fuels  (RIA); 

- Topic 2:  Next Generation of renewable ammonia production (RIA); 

- Topic 3: New Process cascades yielding sustainable aviation fuels from CO2  

-  (RIA) 

- Topic 4: Demonstration of new processes to synthesize liquid hydrocarbon fuels from CO2 

in a relevant operational environment (IA); 

- Topic 5: Concentrated solar energy for fuels and commodity generation (IA). 

- Topic 6: Development of Artificial intelligence strategies for the next generation of solar fuel 

technologies (RIA); 

- Topic 7: Governing the transition towards a future energy system (CSA). 

-  

 



 

 

 
 

    

26 

Topic 1: Advanced artificial photosynthesis concepts for the production of synthetic 
renewable fuels 

Project results are expected to contribute to all of the following expected outcomes: 

• Generate disruptive emerging synthetic renewable fuel technologies. 

• Accelerate the readiness of cost-effective and highly performing future technologies of synthetic 

renewable fuels for all economy sectors. 

• Reinforce the European scientific basis and European technology export potential for synthetic 

renewable fuel technologies. 

Scope: 

Development of standalone, integrated solar fuel (artificial photosynthesis) devices, capable of production 

of synthetic renewable liquid and/or gaseous fuels and energy carriers, using only solar energy and abundant 

feedstocks such as CO2, and/or renewable and local carbon sources, or nitrogen.  

The focus should be on developing devices with a high degree of integration, as well as with high efficiency 

and selectivity in carbon fixation and product generation. Proposals are expected to produce synthetic 

renewable fuels, and to minimize the use of critical raw materials in the production process. The proposed 

solutions should demonstrate a high potential for scalability to provide cost-effective decentralized solutions 

adhering to the circular economy paradigm. The utilization of CO2 with industrial relevance (i.e. sources from 

DAC and/or from flue gas) or from direct ocean- or air capture (i.e. capture CO2 from saline water) are in the 

scope of this topic. Proposals should focus on employing novel sustainable materials, which can be either 

synthetic, biohybrid or living cells, in conjunction with innovative utilization of nanomaterials, 

photoelectrochemical cells, and molecular engineering to provide selective, sustainable and standalone 

solar-to-chemical systems. New photocatalytic pocesses and ways of light-matter interactions should be 

explored. An assessment of the environmental sustainability and the GHG emissions should be made based 

on a Life Cycle Analysis. An assessment of the social and economic sustainability of the proposed break-

through solution should also be provided, as well as a risk assessment for the prospective end-user of the 

proposed standalone solution. 

The following areas are excluded:  

• Concentration and purification steps of complex feedstock molecules from biological waste streams 

• Other renewable energy sources than solar energy 

 

Type of action: RIA 

Technology Readiness Level: TRL at the end of the project 3-4 

Potential partners: members of the SUNERGY community and initiative including CEA (France), Utrecht 

University (Netherlands), Ghent University (Belgium), Turku University (Finland), Uppsala University 

(Sweden), University of Warsaw (Poland), Fraunhofer Organization (Germany), Heyrovsky Institute of 

Physical Chemistry (Czech Republic), ICIQ-Institut Català d'Investigació Química (Spain), CO2 Value Europe, 

European companies (including Total Energies, Siemens Energy and Engie) and SMEs 
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Topic 2: Next Generation of renewable ammonia production 

Description: Special attention is currently be paid to the production of ammonia, as it is the most produced 

fertilizer component and the chemical feedstock with the highest global demand. In addition, ammonia is 

also gaining importance as an environmentally friendly fuel and energy storage, which creates a direct link 

between the agricultural and energy sectors, provided that green ammonia production is realized. In this 

context, the main aspects to be investigated are the green production of the raw materials (hydrogen and 

nitrogen), the energy integration of the process steps, the selection and scaling of the ammonia synthesis 

step, and the production of nitric acid from ammonia as the main precursor for nitrate fertilisers. 

The use of a solar driven chemical looping cycle with a temperature and pressure swing offers an interesting 

alternative for trace oxygen separation process achieving highly pure nitrogen. The reversible reduction and 

oxidation of the perovskite redox materials has been studied for air separation processes including nitrogen 

production and oxygen production. As an add on oxygen separation unit for the PSA systems, this can bring 

two main benefits, namely; a reduced energy demand at high-purity, and an increased capacity at high-

purity. 

 

This topic aims to tackle the proof of concept to successfully identify suitable functional materials and 

continuous efficient operation of key elements at bench scale and to identify promising routes for further 

scale-up. 

 

Methods: 

• Identification of material candidates through the combination of quantum chemical calculations 

according to the high-throughput principle and experimental validation 

• Development and qualification of Metal oxides with low reduction temperatures and formation of 

stable metal nitrides 

• Quantification of transport processes and kinetic barriers  

• Consideration of other influencing factors such as thermal expansion, melting point, hardness, 

sintering behaviour with regard to component manufacture 

• Increasing the efficiency of the overall process using innovative materials 

• (Further) development of reactor concepts for the direct coupling of solar heat 

• LCA and acceptance studies 

 

Type of action: RIA - TRL: From TRL 2-3 to 3-4 the end of the project 

Potential partners: members of the SUNERGY community, German Aerospace Center (DLR), Saint-Gobain 

(France), CEA (France), CNRS (France), CIEMAT (Spain) Synhelion (Switzerland/Germany), 

Forschungszentrum Jülich (Germany), CERTH-CPERI (Greece), HELPE (Greece), HyGear, (Netherlands), ETH 

Zurich (Switzerland), Bauhaus Luftfahrt (Germany), Lufthansa/Swiss, (Germany/Switzerland), Walter Tosto 

(Italy), CNR (Italy), CENER (Spain), IMDEA ENERGIA (Spain), ENEA (Italy), Abengoa (Spain), SUPSI  

(Switzerland), Ghent University (Belgium), University of Warsaw (Poland) 
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Topic 3: New Process cascades yielding sustainable aviation fuels from CO2  

The focus of this action is to develop integrated process cascades involving the direct electrochemical 

reduction of CO2 to products beyond carbon monoxide, as individual process steps. These intermediate 

carbonaceous products will be further converted through chemical and/or biotechnological pathways into 

liquid hydrocarbons, specifically suited for use as Sustainable Aviation Fuels (SAF). The aim is to synthesize 

fuel samples in the range of 500-1000 mL during the project. The action encompasses comprehensive 

physicochemical analysis to assess the product quality in relation to relevant SAF specifications. Additionally, 

a detailed system-level assessment will evaluate the techno-economic and environmental performance of 

the entire process chain. 

The process steps must be physically integrated, where the output of one step serves as the input to the 

next, or virtually linked through simulation, for instance, by using model feed streams or addressing process 

interfaces in silico. Biomass conversion processes are not eligible for this topic. 

Type of action: RIA  

Technology Readiness Level: TRL at the end of the project 4-5 

Potential partners: members of the SUNERGY community and initiative including Fraunhofer Organization 

(Germany), VITO (Belgium), CEA (France), Utrecht University (Netherlands), Ghent University (Belgium), 

Turku University (Finland), Uppsala University (Sweden), University of Warsaw (Poland), Fraunhofer 

Organization (Germany), Heyrovsky Institute of Physical Chemistry (Czech Republic), ICIQ-Institut Català 

d'Investigació Química (Spain), CO2 Value Europe, European companies (including Total Energies, Siemens 

Energy, EDF and Engie) and SMEs. 

  



 

 

 
 

    

29 

Topic 4: Demonstration of new processes to synthesize liquid hydrocarbon fuels from 
CO2 in a relevant operational environment 

The objective of this action is to develop and demonstrate processes or process cascades that involve 

chemical (including electro-, photo-, or thermochemical) and/or biotechnological conversion steps, leading 

to the production of liquid hydrocarbon fuels suitable for aviation, shipping, or road transport applications. 

The primary carbonaceous feedstock must be CO2, and process cascades involving biomass conversion will 

not be funded. Alternatively, CO2-rich flue gas streams can be used as primary feedstock. 

The proposed synthetic pathways must include at least one new and highly innovative process step. 

Established conversion routes, such as Fischer-Tropsch synthesis or methanol-to-olefin processes, are not 

eligible unless they include substantial new process elements that have not been demonstrated at the 

required scale and maturity. 

Demonstration must occur in a relevant operational environment, with continuous operation for at least 500 

hours without downtime. The entire process chain must be demonstrated with full physical integration of all 

process steps (balance of plant). 

Additionally, the action should include physicochemical analysis to assess product quality according to 

relevant fuel specifications, as well as a detailed system-level evaluation of the techno-economic and 

environmental performance of the process. 

 

Type of action: IA - Technology Readiness Level: TRL at the end of the project 7 

Potential partners: members of the SUNERGY community and initiative including Fraunhofer Organization 

(Germany), VITO (Belgium), CEA (France), Utrecht University (Netherlands), Ghent University (Belgium), 

Turku University (Finland), Uppsala University (Sweden), University of Warsaw (Poland), Fraunhofer 

Organization (Germany), Heyrovsky Institute of Physical Chemistry (Czech Republic), ICIQ-Institut Català 

d'Investigació Química (Spain), CO2 Value Europe, European companies (including Total Energies, Siemens 

Energy, EDF and Engie) and SMEs.  
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Topic 5: Concentrated solar energy for fuels and commodity generation 

Description: Alternatives to fossil resources are needed in many sectors where other carbon-neutral 

solutions are not adapted. This is especially important in heavy load and long-distance transport, where the 

energy density of hydrocarbon fuels is crucial. Also, commodity chemical products will shift more and more 

towards carbon-neutral resources as alternatives to feedstocks based on fossil resources.  

Such fossil-free fuels and commodity can be produced via thermochemical processes using concentrated 

solar energy to provide the necessary heat. One pathway is through the necessary intermediate syngas with 

CO2 and H2O splitting by thermochemical routes. Since heat is directly converted to chemical energy without 

an intermediate electricity production step, the theoretical efficiency of such processes is higher than in PV 

+ electrolysis. The most promising and advanced solar thermochemical processes to produce such fuels are 

those based on metal oxide cycles, where prototypes of core components and core production chain 

elements have been developed and tested at solar towers. Europe has contributed significantly to the 

development of this promising technology and continuous efforts are needed for the scale-up and cost 

optimisation to expand its leading position.  

An alternative pathway is the solar assisted CO2-rich biogas to fuel conversion by using concentrated solar 

energy to provide the necessary heat for the high temperature endothermic steam-methane or CO2 

reforming reaction. In doing so, solar energy is embodied thermochemically in the products. This technology 

will increase biogas feedstock applications, promote its circular approach, and facilitate its sector coupling 

with other industrial sectors This development most recently culminated into the inauguration of the solar 

demonstration plant DAWN in Julich which is expected to start operation in 2024 and will produce several 

thousand liters of fuel per year.  

The main objective of the present topic is to make these technologies available by 2030 which can produce 

renewable, low cost solar fuels operating either at distributed or central facilities with capacities approaching 

MW of fuel production. This topic aims to tackle the demonstration of successful continuous efficient 

operation of key elements and ideally the whole process chain at a promising scale and to identify promising 

routes for further scale-up.  

Methods: 

• Numerical and experimental development of high performance CRM-free functional materials like 

redox-materials and catalysts taking into account stability, efficiency and final product selectivity (for 

catalysts); 

• Improvement of core components of the process – reactors, membranes, optics, heat exchangers; 

• Prototype demonstration under realistic boundary conditions; 

• As intermittency of operation can have severe impact on materials stability and performance, this 

needs to be analyzed, experimentally validated,  and systematically optimized; 

• Processing of gas products including separating and purifying from undesirable by-products; 

• Implementation of smart process integration schemes; 

• Analysis of adaptability towards other products like e.g. ammonia; 
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• LCA and acceptance studies. 

Type of action: IA - TRL: TRL 6 the end of the project 

Potential partners: members of the SUNERGY community, German Aerospace Center (DLR), Saint-Gobain 

(France), CEA (France), CNRS (France), CIEMAT (Spain) Synhelion (Switzerland/Germany), 

Forschungszentrum Jülich (Germany), CERTH-CPERI (Greece), HELPE (Greece), HyGear, (Netherlands), ETH 

Zurich (Switzerland), Bauhaus Luftfahrt (Germany), Lufthansa/Swiss, (Germany/Switzerland), Walter Tosto 

(Italy), CNR (Italy), CENER (Spain), IMDEA ENERGIA (Spain), ENEA (Italy), Abengoa (Spain), SUPSI  

(Switzerland), Ghent University (Belgium), University of Warsaw (Poland) 
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Topic 6: Development of Artificial intelligence strategies for the next generation of 
solar fuel technologies  

The development a Material Acceleration Platform (or self-driving lab) capable of synthesizing, 

characterizing, and evaluating various materials in wide number of light driven processes, is an interesting 

strategy to improve solar fuels and solar chemistry technologies. These smart platforms allow to accelerate 

the discovery of new materials and reactions by the combination of automated systems with machine 

learning algorithms, that can speed up not only the search for more active, selective and stable catalysts but 

also the design and construction of improved reactors 

 

Type of action: RIA 

Technology Readiness Level: TRL at the end of the project 4-5 

Potential partners: members of the SUNERGY community and initiative including Imdea (Spain), ICIQ (Spain), 

CEA (France), Utrecht University (Netherlands), Ghent University (Belgium), Turku University (Finland), 

Uppsala University (Sweden), University of Warsaw (Poland), Fraunhofer Organization (Germany), Heyrovsky 

Institute of Physical Chemistry (Czech Republic), ICIQ-Institut Català d'Investigació Química (Spain), CO2 

Value Europe, European companies (including Total Energies, Siemens Energy and Engie) and SMEs 
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Topic 7: Governing the transition towards a future energy system 

Description: Currently many sustainable alternative fuel technologies are under development, ranging across 

all TRL and stages of societal readiness. However, different stakeholders have different needs and concerns, 

which translate into preferences for different sustainable fuel technology designs, different feedstocks, and 

different use cases. Due to increasing economies of scale and scope and limited resources, only a selection 

of alternative fuels will become part of our future energy system. Getting to this selection and embedding 

developing technologies in society involves into a highly complex and highly political governance process, 

with diverse and profound interests. This research proposes to 1) inventory the technologies, feedstocks and 

end uses; 2) identify current socio-technical barriers to the development of their respective innovation 

systems; 3) identify stakeholders’ technology preferences; 4) identify the EU governance structures currently 

in place that help select and societally embed future sustainable fuels; 5) identify recommendations for 

improving this governance process. 

 

Type of action: CSA 

Potential partners: members of the SUNERGY community including Ghent University (Belgium), University 

of Utrecht (Netherlands), BBL (Belgium), Capénergies (France). 
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6.4. SUNER-C propositions to IAM4EU Industrial R&I Needs (2025-2027)   

SUNERGY contribution  
 

AREAS 

ENERGY MOBILITY CONSTRUCTION ELECTRONICS OTHER 

GENERIC NEEDS (Tick relevant boxes) 

Safety ☐ Chemicals ☐ Materials 

Sustainability ☒ Renewable resource ☒ CRM resilience ☐ Resource efficiency along value chains ☐ Circularity 
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WHAT *Novel materials ((bio)catalysts, electrodes, 

electrolytes) without CRMs for the efficient production 

of sustainable ammonia via either: 

- Low-temperature and low-pressure Haber-

Bosch thermochemical conversion 

Or 

- Li-mediated electrochemical nitrogen reduction 

- Bioconversion of atmospheric ammonia 

Energy 

storage 

 

 

 

 

 

Sustainable 

Maritime 

Fuels 

 

 

 

 

 

Ammonia 

as a 

commodity 

chemical 

for the 

chemical 

and 

fertilizers  

industry 

 

HOW ** 

- Data for informed materials design, multi-physics, 

multi-scale modelling and characterisation to 

accelerate materials design; digital methods 

enhancing characterization, testing and monitoring  
- Bioconversion of atmospheric ammonia with 

nitrogenase enzymes (isolated enzymes interfaced 
with electrode materials or whole cell biocatalysts 

(cyanobacteria/heterocysts) 

W
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 Casale, Haldor Topsøe, Syensqo, Yara, Avantium 
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SUNERGY contribution  
 

AREAS 

ENERGY MOBILITY CONSTRUCTION ELECTRONICS OTHER 

GENERIC NEEDS (Tick relevant boxes) 

Safety ☐ Chemicals ☐ Materials 

Sustainability ☒ Renewable resource ☒ CRM resilience ☐ Resource efficiency along value chains ☒ Circularity 

T
R

L
 

☐
 R

es
ea

rc
h

 &
 I

n
n

o
v

at
io

n
 A

ct
io

n
 (

≤ 
T

R
L

5
) 

☐
 I

n
n

o
v

at
io

n
 A

ct
io

n
 (

>
T

R
L

5
) 

WHAT *Better performing (bio)catalysts (energy 

and conversion efficiency, product selectivity, 

stability) without CRMs for the low temperature 

CO2 reduction at atmospheric pressure into carbon 

based molecules such as methanol and [C2] and 

[C2+] long chains chemicals (fuels and chemicals) 

 

Energy 

storage 

 

Synthetic 

renewable 

fuels, SAFs 

and SMFs 

WHAT FOR 

 

 

WHAT FOR 

 

Chemical 

industry, 

land and 

maritime 

transport, 

aviation 

sector; 

building 

and 

textile 

sectors  

HOW ** 

Data for informed materials design, multi-physics, 

multi-scale modelling and characterisation to 

accelerate materials design; digital methods enhancing 

characterization, testing and monitoring 

W
H

O
 Engie, TotalEnergies, Siemens Energy, Syensqo, Covestro, SyNest, Avantium, SkyNRG, Lanzatech, Photanol, ArcelorMittal 
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SUNERGY contribution  
 

AREAS 

ENERGY MOBILITY CONSTRUCTION ELECTRONICS OTHER 

GENERIC NEEDS (Tick relevant boxes) 

Safety ☐ Chemicals ☐ Materials 

Sustainability ☒ Renewable resource ☒ CRM resilience ☐ Resource efficiency along value chains ☒ Circularity 

T
R

L
 

☒
 R

es
ea

rc
h

 &
 I

n
n

o
v

at
io

n
 A

ct
io

n
 (

≤ 
T

R
L

5
) 

☐
 I

n
n

o
v

at
io

n
 A

ct
io

n
 (

>
T

R
L

5
) 

WHAT *Biological or biocompatible materials for the 

selective reduction of CO2 into carbon based molecules 

(fuels and chemicals) via bioelectrosynthesis (using bio-

inspired or biocatalyst) targeting the following 

performances: selectivity (in terms of final products), 

efficient light utilization, durability 

 

Energy 

storage 

 

Synthetic 

renewable 

fuels, SAFs 

and SMFs 

WHAT FOR 

 

 

WHAT FOR 

 

Chemical 

industry, 

land and 

maritime 

transport, 

aviation 

sector; 

building 

and 

textile 

sectors  

HOW ** 

Synthetic biology toolkit; Biocompatible an dsustainable 

electrode and/or cell support materials; development of 

molecular interfaces for electron transfer between biotic and 

abiotic modules. Data for informed materials design, multi-

physics, multi-scale modelling and characterisation to 

accelerate materials design; digital methods enhancing 

characterization, testing and monitoring 

W
H

O
 Lanzatech, ArcelorMittal, Photanol 
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SUNERGY contribution  
 

AREAS 

ENERGY MOBILITY CONSTRUCTION ELECTRONICS OTHER 

GENERIC NEEDS (Tick relevant boxes) 

Safety ☐ Chemicals ☒ Materials 

Sustainability ☒ Renewable resource ☐ CRM resilience ☒ Resource efficiency along value chains ☒ Circularity 

T
R

L
 

☒
 R

es
ea

rc
h
 &

 I
n

n
o

v
at

io
n

 A
ct

io
n
 (

≤
 T

R
L

5
) 

☐
 I

n
n

o
v

at
io

n
 A

ct
io

n
 (

>
T

R
L

5
) 

WHAT * 

Catalysts and membrane materials in PEM and AEM 

electrolysers ( 

- Novel porous transport layers PTL 

- Substitute PGM for PEM electrodes,  

- Substitute Nafion with PFAS free membrane 

material, 

- Development of PFAS free Hydroxyl 

Exchange Membranes : 

- Passive For 6M KOH 

- Active Hydroxyl conduction For <1M KOH 

towards pH7  

PEM 

AEM 

electrolysers 

Intregated PV-

electrlyzer 

devices/systems 

Fuel cells  
WHAT FOR 

 

 

WHAT FOR 

 

WHAT 

FOR  

HOW ** 
Data for informed materials design, multi-physics, multi-scale 

modelling and characterisation to accelerate materials design; 

digital methods enhancing characterization, testing and 

monitoring 

BoP simulations, BoP test equipment 
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W
H

O
 Toyota Motor Europe, Engie, Siemens Energy, John Cockerill, Solvay, Umicore, Agfa 



 

  www.sunergy-initiative.eu/suner-c 

 

 

 


