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Upcoming events 
2nd Symposium of CO2 capture, storage 
& Utilization (A CCU-NET Symposium will 
take place on November 3 – 4, 2022 at 
University of Eastern Finland.  

Past events 
1st Symposium of CO2 capture, storage & 
Utilization (A CCU-NET Symposium) took 
place on December 9-10, 2021, in Luleå 
University of Technology, Sweden. The 
symposia gathered researchers and 
engineers working on the CCU technologies 
and provided an excellent opportunity for 
networking. 

Urgent actions on climate 

change are needed to 

protect the planet from 

degradation. To meet the 
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CCU-NET in short 
The CCU-NET Nordic mobility program promotes 
the training of young researchers in the area 
carbon capture and utilization (CCU). The 
program is envisioned as key stepping stone 
towards the Nordic long-term goal of establishing 
a 100% renewable energy society. The mobility 
program supports and trains outstanding 
researchers working on CCU by advancing their 
skills in science, engineering and social 
competence.  



Technical University of Denmark (DTU)  
DTU is at the academic and multidisciplinary forefront of the technical and the natural 
sciences with new initiatives in a number of demanding engineering disciplines, including 
sustainable energy technology and life science. DTU has about 6000 employees and 
educates 11.200 students  

The Department of Energy Conversion and Storage (DTU Energy) has a matrix 
organization with sections and technology tracks with specific focus on a number of 
technologies, such as carbon capture and use (CCU), gas separation and storage, 
electrolysis & fuel cells, P2X, and their application in sustainable energy technologies.  

The materials research in CO2 capture and utilization at DTU Energy spans from 
modelling and autonomous materials discovery through the synthesis and characterization 
of liquid or solid-state sorbents for CO2 capture to the exploration of new CO2 capture and 
conversion processes driven by electrochemical reactions. DTU Energy has been leading or 
involved in several projects related to materials processing and CO2 capture and conversion. 

The section “Solid State Electrochemistry” is focusing on the development of functional 
materials and devices and has state of the art labs for the processing and characterization of 
advanced materials, testing of fuel cells/electrolyzers, membranes and membrane reactors. 
It has a long experience in materials synthesis, functionalization and tailoring of 
microstructural features.  

Projects and publications related to CCU-NET 
· Tthe Danish Grand Solution project HiGradeGas - Highly Structured materials for upgraded biogas 

and storage, Innovation Fund Denmark, 2016-2021.  
· AddLight - Advanced Metal-Organic Framework-Nanofiber architectures for conversion of CO2 into 

hydrocarbons by solar light, Villum Experiment, 2022-2024. 
· “MOF derived nanofiber structures for electrocatalytic conversion of CO2”, Alliance PhD project with 

Technion (Israel), financed by DTU, 2020-2024. 
· CCU-NET, Material technologies for post-combustion CO2 capture and utilization network, Nordic 

Research Council, 2020-2024.  
· R. Kiebach, S. Pirou, L. Martinez Aguilera, A. B. Haugen, A. Kaiser, P.V. Hendriksen, M Balaguer, 

J. Garcıa-Fayos, J. M. Serra, F- Schulze-Küppers, M. Christie, L. Fischer, W. A. Meulenberg, S. 
Baumann, A review on dual-phase oxygen transport membranes: from fundamentals to commercial 
deployment, J. Materials Chem. A, 10 (2022) 2152. 

· Z. Li, Z. Cao, C. Grande, W. Zhang, Y. Dou, X. Li, J. Fu, N. Shezad, F Akhtar, A. Kaiser, A phase 
conversion method to anchor ZIF-8 onto a PAN nanofiber surface for CO2 capture, RSC Advances 
12 (2022) 664. 

· Y. Dou, W. Zhang, A. Kaiser, Electrospinning of metal–organic frameworks for energy and 
environmental applications (review), Advanced Science, (2020), 1902590.  
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University of Oslo (UiO) 

UiO is the largest University in Norway, having > 25 000 students. The Department of Chem-
istry at UiO is ranked as the premier academic research institute in chemistry in Norway.  

The Catalysis section at the Department of Chemistry has five permanent scientific staff 
members, 3 permanent researchers and 2 engineers. The group hosts ~25 post docs, PhD 
and MSc students. Our laboratories comprise state of the art laboratories for material synthe-
sis and characterization (XRD, NMR, HRMS, BET, TGA, FT-IR, ICP, Raman, UV-Visible-NIR, 
ICP, SEM), catalytic testing (steady state and transient experiments (SSITKA, TAP) at vacu-
um to 30 bar pressure) with on-line GC, MS and GCMS. We are frequent users of synchro-
tron radiation sources, especially at ESRF (Grenoble, France), and MAX-Lab (Lund, Swe-
den).  

Projects and publications related to CCU-NET at UiO’s Catalysis section 

· Horizon-2020 project on CO2 conversion, COZMOS (https://www.aspire2050.eu/cozmos)  
·  Two CO2 conversion projects financed by the Norwegian Research Council, CO2LO (https://

app.cristin.no/projects/show.jsf?id=2515673) 
· CO2PCat, and are involved in 2 CCU-related networks, CCU-NET and Nord-CO2 (https://site.uit.no/

nordco2/). 
· Xie, J.; Firth, D.S.; Cordero-Lanzac, T.; Airi, A.; Øien-Ødegaard, S.; Negri, C.; Lillerud, K.P.; Bordiga, 

S.; Olsbye, U.; MAPO-18 catalysts for the Methanol to Olefins (MTO) reaction: Influence of high-
pressure syngas (CO and H2) co-feed. ACS Catalysis, 2022, 12(2), 1520–1531. 

· Ramirez, A.; Ticali, P.; Salusso, D.; Cordero-Lanzac, T.; Ould-Chikh, S.; Ahoba-Sam, C.;  Bugaev, 
A.L.; Borfecchia, E.; Morandi, S.; Signorile, M.; Bordiga, S.; Gascon, J.; Olsbye, U.; Multifunctional 
Catalyst Combination for the Direct Conversion of CO2 to Propane. JACS Au, 2021, 1, 1719–1732. 

· Ticali, P; Salusso, D;Ahmad, R.; Ahoba-Sam, C.; Ramirez, A.; Shterk, G.; Lomachenko, K.A.; Borfec-
chia, E.; Morandi, S.; Cavallo, L.; Gascon, J.; Bordiga, S.; Olsbye, U.; CO2 hydrogenation to metha-
nol and hydrocarbons over bifunctional Zn-doped ZrO2/zeolite catalysts. Catalysis, Science and 
Technology, 2021, 11(4), 1249-1268. 

· Wang, S; Zhang, L; Wang, S.; Zhang, L.; Zhang, W.; Wang, P.; Qin, Z.; Yan, W.; Dong, M.; Li, J.; 
Wang, J.; He, L.; Olsbye, U.; Fan, WB; Selective Conversion of CO2 into Propene and Butene. 
Chem, 2020, 6(12), 3344-3363. 

· Gutterød, E.S.; Pulumati, S.H.; Kaur, G.; Lazzarini, A.; Solemsli, B.G.; Gunnæs, A.E.; Ahoba-Sam, 
C.; Kalyva, M.E.; Sannes, J.A.; Svelle, S.; Skúlason, E.; Nova, A.; Olsbye, U.; Influence of Defects 
and H2O on the Hydrogenation of CO2 to Methanol over Pt Nanoparticles in UiO-67 Metal−Organic 
Framework Journal of the American Chemical Society, 2020, 142, 17105−17118. 

· Ahoba-Sam, C.; Borfecchia, E.; Lazzarini, A.; Bugaev, A.; Isah, A.A.; Taoufik, M.; Bordiga, S.; Ols-
bye, U.; On the conversion of CO2 to value added products over composite PdZn and H-ZSM-5 cata-
lysts: excess Zn over Pd, a compromise or a penalty? Catalysis Science & Technology, 2020, 10, 
4373–4385. 

· Wang, S.; Wang, P.F.; Shi, D.Z.; He, S.P.; Zhang, L.; Yan, W.J.; Qin, Z.F.; Li, J.F.; Dong, M.; Wang, 
J.G.; Olsbye, U.; Fan, W.B.; Direct Conversion of Syngas into Light Olefins with Low CO2 Emission. 
ACS Catalysis, 2020, 10(3), 2046-2059. 

· Gutterod, E.S.; Lazzarini, A.; Fjermestad, T.; Kaur, G.; Manzoli, M.; Bordiga, S.; Svelle, S.; Lillerud, 
K.P.; Skulason, E.; Oien-Odegaard, S.; Nova, A.; Olsbye, U.; Hydrogenation of CO2 to Methanol by 
Pt Nanoparticles Encapsulated in UiO-67: Deciphering the Role of the Metal-Organic Framework. 
Journal of the American Chemical Society, 2020, 142(2), 999-1009.  



Luleå Uninversity of Technology (LTU) 
LTU is a leading academic institution in science and technology in the Arctic region within sev-
eral research domains and innovative education. At LTU, scientific and artistic research, as 
well as education, are carried out in close collaboration with international, national, and region-
al companies, public actors, and leading universities. The Luleå University of Technology has 
an annual turnover of SEK 1.9 billion. Today, we have around 1,815 staff and 19,155 students. 
 
The Department of Engineering science and mathematics comprises different divisions and 
research subjects having well-established modern facilities in the area of tribology, materials, 
energy, electricity, fluid theory, strength theory, wood, and bionano composites. The material 
science division in the Department of Engineering science and mathematics focuses on the 
development of materials, modeling, and simulation for various applications including green 
energy, carbon capture, and utilization, hydrogen production and storage, fuel cell, corrosion, 
steel, electrolysis, and novel materials for sustainable development. The research subject En-
gineering materials (EM) is committed to the development of new materials for various applica-
tions and to solving industrial problems. Regarding carbon capture and utilization, EM has es-
tablished lab facilities for carbon capture and utilization where testing of novel materials for car-
bon capture and conversion is carried out. The research is focused on the design of new mate-
rials for efficient carbon capture and conversion into useful chemicals. In addition, the EM has 
state-of-the-art equipment for various characterizations such as SEM, TGA, high-pressure 
TGA, micrometric surface area analyzer, and optical microscope.  
 
Projects and publications related to the CCU-NET at LTU: 
· CCU-NET, Material technologies for post-combustion CO2 capture and utilization network, Nordic Re-

search Council, 2020-2024. Under the umbrella of CCU-NET, we are working on the catalytic conver-
sion of CO2 into fuels.  

· Lin, Jian-Bin, Tai TT Nguyen, Ramanathan Vaidhyanathan, Jake Burner, Jared M. Taylor, Hana Du-
rekova, Farid Akhtar, et al. "A scalable metal-organic framework as a durable physisorbed for carbon 
dioxide capture." Science 374, no. 6574 (2021): 1464-1469. DOI: 10.1126/science.abi728. 

· Rostami J, Benselfelt T, Maddalena L, Avci C, Sellman FA, Ciftci GC, Larsson PA, Carosio F, Akhtar 
F, Tian W, Wågberg L. Shaping 90 wt% NanoMOFs into Robust Multifunctional Aerogels Using Tai-
lored Bioþbased Nanofibrils. Advanced Materials. 2022:2204800. 

· Narang, K. and Akhtar, F., 2020. Freeze granulated zeolites X and A for biogas upgrad-
ing. Molecules, 25(6), p.1378. 

· W. Zhang, K. Narang, N. M. Vinkel, M. Gudik-Søren, S. B. Simonsen, L. Han, F. Akhtar, A. Kaiser, 
Highly structured nanofiber-zeolite materials for biogas upgrading, Energy Technology 8(1), 
1900781, https://doi.org/10.1002/ente.201900781.  

· Z. Li, Z. Cao, C. Grande, W. Zhang, Y. Dou, X. Li, J. Fu, N. Shezad, F Akhtar, A. Kaiser, A phase 
conversion method to anchor ZIF-8 onto a PAN nanofiber surface for CO2 capture, RSC Advances 
12 (2022) 664. https://doi.org/10.1039/D1RA06480K. 

· K. Narang, K. Fodor, A. Kaiser, F. Akhtar, Optimized cesium and potassium ion-exchanged zeolites 
A and X granules for biogas upgrading. RSC Advances, 8, (2018) 37277-37285, https://
doi.org/10.1039/C8RA08004F. 

· Lal, Garima, Maziar Derakhshandeh, Farid Akhtar, Denis M. Spasyuk, Jian-Bin Lin, Milana Trifkovic, 
and George KH Shimizu. "Mechanical properties of a metal–organic framework formed by covalent 
cross-linking of metal–organic polyhedra." Journal of the American Chemical Society 141, no. 2 
(2018): 1045-1053.  
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University of Eastern Finland (UEF) 
UEF, located in Kuopio and Joensuu, was founded in 2010 after a merge of University of 
Kuopio and University of Joensuu. It has approximately 15 000 students and 2500 staff 
members and it is ranked among the world’s top young universities. UEF has approximately 
1600 doctoral students and awards nearly 170 PhD degrees annually. 

The CCU-NET mobility project fits UEF profile research area of sustainable governance of 
natural resources and the research carried out Sustainable Materials Group at Fine Particle 
and Aerosol Technology Laboratory (www.uef.fi/fine). FINE lab is among the top aerosol 
technology groups in the world and has currently 20 employees, 13 with doctoral degree and 
7 PhD students. FINE is part of the Aerosol Physics, Chemistry and Toxicology Research 
Unit (ILMARI, www.uef.fi/ilmari) and has state-of-art pilot facilities for production of tailored 
functional nanomaterials (e.g., metals, metal oxides, carbon nanostructures and coated met-
al particles) for industry (FunktioMat, www.uef.fi/fine/funktiomat-pilotti). The laboratory has 
also access to the state-of-the-art characterization facilities including optical and electron 
microscopy, X-ray crystallography, Raman and FTIR spectroscopy, surface area and ther-
mogravimetric analysis, etc. hosted by SibLabs. In addition, a new X-ray photospectroscope 
will be installed in autumn 2022. 

Projects and publications related to the CCU-NET at UEF: 
· Academy of Finland C1 value programme project “MOFs catalyzed direct gas-phase reactions for 

the conversion of C1 compounds” (https://sites.uef.fi/fine/front-page/main-on-going-research/
mofc1/). 

· Academy of Finland doctoral project " Photoactive graphitic nano carbons from sustainable precur-
sors for renewable energy production” (https://sites.uef.fi/fine/front-page/main-on-going-research/
fografna/). 

·  Academy of Finland Research Fellow project “Induction synthesis of functionalized carbon 
nanostructures from biomasses and application studies” (https://sites.uef.fi/fine/front-page/main-on
-going-research/biograph/). 

· UEF doctoral school project “Catalytic metal-organic-framework structures for clean air and water” 
· Subedi, N., Mesceriakovas, A., Pham, K., Heponiemi, A., Karhunen, T., Saarinen, J.J., Lassi, U., 

Lähde, A. Aerosol processing technique for the synthesis of mixed-phase copper on carbon cata-
lyst: insights into CO2 adsorption and photocatalytic activity. Submitted to NanoResearch 2022. 

· Gavilà, L., Lähde, A., Jokiniemi, J., Constantí, M., Medina, F., del Río, E., Tichit, D., Garcia Alva-
rez, M. Insights on the one-pot formation of 1,5-pentanediol from furfural with Co-Al spinel-based 
nanoparticles as an alternative to noble metal catalysts ChemCatChem. 2019, vol. 11, 4944-4953.  

· Meščeriakovas, A., Karhunen, T., Jokiniemi, J. and Lähde, A. Spray deposition and characteriza-
tion of carbon nanoflower and gold doped carbon nanoflower thin films. Nanotechnology 2018, vol 
29, 455709-455718.  

· Lähde, A., Chimentão, R.J., Karhunen, T., Álvarez, M.G., Llorca, J., Medina, F., Jokiniemi, J., and 
Modesto-López, L.B. Co-Al spinel-based nanoparticles synthesized by flame spray pyrolysis for 
glycerol conversion. Adv. Powder Technol. 2017, vol 28, 3296-3306. 
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1st Symposium of CO2 capture, 
storage & Utilization  

(CCU-NET Symposium) 
The research group from LTU successfully organized a symposium on carbon 
capture and utilization with the participation of students, researchers, and 
Professors from different universities and industry backgrounds on December 
9-10, 2022. The event was hosted by LTU in connection to the CCU-NET 
project with the theme of distributing knowledge, sharing research expertise, 
and training young researchers. The symposium comprised different sessions 
including carbon capture, CO2 conversion, catalysis and separation, and 
synthesis and sustainability for consecutive two days. Each session was 
chaired by renowned Professors from different universities. Different keynote 
speakers presented their research and expertise in the field of CO2 capture 
and conversion and highlighted the numerous real challenges. Indeed, it was a 
great event to learn about modern research trends at CCU and an especially 
good opportunity for PhDs, postdocs, and junior researchers to share, learn, 
and get feedback from well-renowned Professors with extensive research 
experience. Further, participants were amused by the super nice freezing and 
snowy weather of Luleå with beautiful snowfall. Some of the highlights of the 
event can be seen in the pictures below.  

New project grant under the umbrella 
of CCU-NET 

We would like to welcome Dr. Yujie Zhao who has started in May 2022 in the 
Department of Energy Conversion & Storage for a 2 year postdoc in a new 
Villum Experiment project (granted by The Velux Foundations). She will also 
join the CCU-Net team and work under the supervision of Associate Profes-
sor Andreas Kaiser. The title of the project is “Advanced Metal-Organic 
Framework-Nanofiber architectures for conversion of CO2 into hydrocarbons 
by solar light”. For more information, please visit the following VELLUX 
FOUNDATIONS webside or contact project manager Prof. Andreas Kaiser: 

Projects granted | THE VELUX FOUNDATIONS 


