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Strategic International Collaborative Research Program (SICORP)
EIG CONCERT-Japan Joint Research Program
Executive Summary of Final Report

1. Project title : TOutperforming Functionality: Composite/mixed Matrix Porous Materials in
Membrane-Based Processes (X-MEM) |

2. Research period : 04/2019 ~ 09/2022

3. Main participants :

Japan-side

Name Title Affiliation Role in the

research

project

Pl Kumakiri lzumi Professor | Yamaguchi Representative
University from Japan
Co-PI Sumimoto Associate | Yamaguchi Simulation
Michinori Professor | University

Total number of participants throughout the research period: 12

Partner-side

Name Title Affiliation Role in the research project
Pl DIBAN Associate | University of | Coordinator,
Nazely Professor | Cantabria, Medical applications
Spain
Co-PI PACULA Research | Polish Representative from Poland,
Aleksandra Scientist | Academy of Nano-materials/modifications
Sciences,
Poland
Co-PI GULER Assistant | Atilim Representative from Turkey,
Enver Professor | University, Energy applications
Turkey
Collaborator | KABAY Professor | Ege Membrane processes for
Nalan University, water treatment
Turkey
Collaborator | TUNCEL Ali | Professor | Hacettepe Polymeric materials, surface
University, modification
Turkey

Total number of participants throughout the research period: 18

4. Summary of the international joint research

The X-MEM project consortium worked on the development and improvement of the
functionality of composite porous materials and membranes. The aim of the project in terms
of applications was to look into solutions to H2020 societal challenges such as ‘Clean water’,
‘Green Energy’ and ‘Health’. The properties of the developed materials were evaluated in
photocatalytic membrane for water treatment, an ion exchange membrane for reverse
electrodialysis and an electro-active biocompatible membrane for neural models to study
mechanisms and treatments of neural pathologies. The expertise of the consortium partners
in a broad typology of functional porous materials, synthesis and characterization
techniques and for very different uses were exploited to create new materials synergy in a
holistic approach. The obtained results have been published in international journals and at
various conferences/workshops. Researchers and students were exchanged between
partners. The consortium also worked on the development of a network by organizing
several symposiums/workshops.
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5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

The X-MEM project aimed at understanding and improving the functionality in terms of
reactivity, selectivity and efficiency of photocatalytic- and electro-active porous materials
using systematization of synthesis variables and nano-scale management approaches. In
particular this methodology was applied to develop and improve the functionality of
membrane materials where their efficient function relies on optimizing their porous structure.
Composite materials such as Ag (Pt)/TiO./zeolite, graphene/Ag/polymer were investigated
and selected materials were shaped as thin membranes for functionality tests in the areas
listed above. Results were published in scientific journals and at conferences/workshops.

5-2 Synergistic effects of the joint research

The partners have a broad expertise on functional porous materials, synthesis and
characterization techniques. The collaboration between partners enabled the access to
different techniques and deepened the discussions, which facilitated the research and
development. The number of exchanging researchers and students was reduced from the
planning due to the COVID-19 restrictions, however, the consortium applied to Erasmus+
and supported the mobility between partners. The X-MEM consortium organized several
online/hybrid international symposiums/workshops, providing platforms for students and
young researchers to discuss their scientific achievements.

5-3 Scientific, industrial or societal impacts/effects of the outputs

The X-MEM project aimed to develop and improve materials, in particular membrane
devices to addressing the H2020 societal challenges such as ‘Clean water’, ‘Green Energy’
and ‘Health’. The obtained results were reported in international scientific journals and at
conferences/symposiums/workshops which were open to public. The X-MEM consortium
aimed also to help young researchers to develop their skills and expand the network by
exchanging personnel and organizing symposiums/workshops.
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1. Diban, N., Pacuta, A., Kumakiri, I., Barquin, C., Rivero, M. J., Urtiaga, A., & Ortiz, I.,
“TiO2—Zeolite metal composites for photocatalytic degradation of organic pollutants in water”,
Catalysts, 11(11), 1367, (2021)

DOI: 10.3390/catal11111367
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1. Kumakiri I, Murasaki K, Yamada S, Abdul Rahim AN, Ishii H. A, "Greener Procedure to
Prepare TiO, Membranes for Photocatalytic Water Treatment Applications”, Journal of
Membrane Science and Research, 8(2), (2022) (in progress)

2. Che Abdul Rahim A.N., Yamada S., Bonkohara H., Mestre S., Imai T., Hung Y.T.,
Kumakiri 1., "Influence of Salts on the Photocatalytic Degradation of Formic Acid in
Wastewater",International Journal of Environmental Research and Public Health, (accepted)
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