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Strategic International Collaborative Research Program (SICORP)
Japan—V4 Joint Research Program
Executive Summary of Final Report

1. Project title : [Atomic design of carbon-based materials for new normal society |
2. Research period : November 2021 ~ October 2024
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Hirotomo Professor | Tohoku University Research
Nishihara oversight
Collaborator | Takeharu Yoshii Assistant | Tohoku University HT-TPD
Professor
Collaborator | Zhenze Pan Assistant | Tohoku University Synthesis of
Professor honeycombs
Collaborator | Wei Yu Assistant | Tohoku University Energy storage
Professor
Collaborator | Hirotaka Nakatsuji | Assistant | Tohoku University Synthesis of
Professor honeycombs
Collaborator | Koki Chida Student Tohoku University Application to
catalysis
Total number of participants throughout the research period: 13
Czech-side
Name Title Affiliation Role in the
research
project
Pl Monika Michalska | Researcher | VSB-Technical Research
University of Ostrava | oversight
Collaborator | Jiri Pavlovsky Researcher | VSB-Technical Synthesis
University of Ostrava
Total number of participants throughout the research period: 5
Hungary-side
Name Title Affiliation Role in the
research project
Pl Tamas Szabo Assistant University of Szeged | Research
Professor oversight
Collaborator | Péter B Nagy Student University of Szeged | Colloid analysis
Collaborator | Kadosa Sajdik Student University of Szeged | Synthesis

Total number of participants throughout the research period: 3

Slovakia-side

Name Title Affiliation Role in the
research
project
Pl Eva Scholtzova Researcher | Slovak Academy of | Research
Sciences oversight
Collaborator | Peter Skorna Postdoc Slovak Academy of | DFT
Sciences calculation
Collaborator | Daniel Moreno Student Slovak Academy of | DFT
Rodriguez Sciences calculation
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Collaborator | Robert K. Associate The University of Modeling
Szilagyi Professor British Columbia
Total number of participants throughout the research period: 4
Poland-side
Name Title Affiliation Role in the

research

project
Pl Amrita Jain Assistant Polish Academy of Research
Professor Science oversight
Collaborator | Kamil Bochenek | Researcher | Polish Academy of Synthesis

Science

Total number of participants throughout the research period: 2

4. Summary of the international joint research

Humanity is undergoing a transformation in the post-COVID era, emphasizing
Sustainable Development Goals. This research project has developed high-performance
carbon-based materials to support a "new normal society." These materials play a critical
role in structural reinforcement, purification, energy devices, and pharmaceuticals, with
performance enhancements contributing to societal efficiency. The study advanced
atomic-level structural control of amorphous carbon materials, enabling new functionalities
through international collaboration. Teams from Japan and the Czech Republic created
novel materials, the Hungarian team analyzed colloidal systems, the Slovak and Canadian
teams provided theoretical support, and the Polish team focused on energy storage
applications, driving innovations for sustainable development.

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

We studied graphene mesosponge (GMS) as a 3D graphene structure, elucidating its
synthesis mechanism through the zipping reaction and establishing a synthesis scheme.
Progress was also made in composite materials with nanoparticles and carbon nitride for
photocatalysts and electrodes. Additionally, methods for carbon synthesis, uniform coatings,
and self-organized materials were developed, enabling applications in catalysis, CO-
conversion, energy storage, and biosensors. A new technique for ppm-level analysis of trace
heteroatoms advanced atomic-level characterization of carbon structures.

5-2 Synergistic effects of the joint research

This study assigned work packages (WPs) and objectives to teams from Japan and V4
countries, enabling efficient research through resource and technology sharing. Guidance
from an "International Advisory Board" of renowned researchers enhanced research quality
and collaboration. Leveraging each country's strengths and integrating global expertise led
to 51 peer-reviewed English publications.

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

During the project, Tohoku University established the startup 3DC to explore GMS as a
conductive additive for lithium-ion batteries. Developed through advanced carbon analysis,
GMS is expected to enhance battery performance and longevity. Though the three-year
project has ended, collaborations with consortium members and the International Advisory
Board continue, supporting future growth.
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(6) K. Kanamaru, M. Ito, M. Uchimura, Y. Ichikawa, K. Sone, A. Ikura, H. Nishihara,
"Pore-size control of soft mesoporous carbon by hot pressing”, Carbon Reports, 2022,
1, 214-222 DOI: 10.7209/carbon.010402.
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2022, 95, 1296-1302 DOI: 10.1246/bcsj.20220180.
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3 HML. BEDIAL BHH
2022 |[AA#EFHHE HAEE@ 2022/6/1, BAF
2022 [HAEEFHEEFIR 2022/5/31
2022 |BEHORTYY 2022/6/1
2022 |Za2—RAYF 2022/7/14
2022 |HRFEEIE 2022/7/26
2023 |HAREFHBEEILER 2024/1/24
2023 |HAREHHE 2024/1/26
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F£E BEOE 2EHR ZEE
2021 |Excellent presentation award in Japanese Carbon Conference 3/12/2021 Koki Chida
2021 |Best Paper Award in AtomDeC 1st International Symposium 19/1/2022 Takeharu Yoshii
2021 |Best Paper Award in AtomDeC 1st International Symposium 19/1/2022 Ginga Nishikawa
2021 |Paper Award in AtomDeC 1st International Symposium 19/1/2022 Vlastimil Matejka
2021 ?est Paper AW§rd 0,1,‘ 2020, from the Open Access Q2 Journal 05/2022 Tamas Szabo
Magnetochemistry
2022 |F4EEHARREERETIEEBEIRREI1ZZE 11/7/2022 Liu Minghao
Tohoku University & National Taipei University of Technology 2022 Online
2022 |Joint SymposiumT 28/11/2022 Liu Minghao
[RRE—H 122 E
2022 |REMMPEHIE 8/12/2022 FERFEH
2022 |IPPT PAN Director's Awards Amrita Jain
2023 [fEFRZFE 2023/6/20 FERER
2023 |{RR4—E 2023/9/4 MengxuanZhang
2023 |Inorganic Chemistry Frontiers Award for Best Poster 2023/9/10 HiE BAF
2023 |Excellent Poster Award 2023/9/10 Xia Tian
2023 |REMMFRPUE 2023/11/29 R
2023 |REMBERHXE 2023/11/29 EAFIH
2023 |RR5—& 2023/11/30 e
“Selected publication of the month” awarded by the Division of Chemistry of
2024 |the Hungarian Academy of Sciences for the paper 01/2024 Tamas Szabo
(https://doi.org/10.1016/j,jcis.2023.11.026)
2023 |GSHMSEFETFHARHEE 2024/3/25 =N EE
2024 |%E26[EILIHMERREICT, BHE 2024/7/31 iz i
2024 |AtomDeC 4th International Symposium|ZT, [Poster Award %% & 2024/8/2 HIE BAF
2024 |AtomDeC 4th International Symposium|ZT, [Best Poster Award |22 & 2024/8/2 = EE
2024 |(F44EMEFSEFRIETOPERITEVWT BERRS—FHRE 122 E 2025/9/9 FK B
2024 |Top scientific publications award 2024 of Slovak academy of Sciences 2024/9/18 Eva Scholtzova
2024 |CMB-Next 2024I=#W\T . [Poster Award | %% & 2025/9/30 HiE AT
2024 |Best Researcher Award 2024/10/22 Monika Michalska
2024 |BANAAITUFIVELICEVWC [BFRAERRI—E 12%E 2024/11/20 Mengli Tian
2024 |CRCGP-MSSP2024[Z&UL\ T, Best Poster Award |25 & 2024/11/20 ng &
2024 |Core Research Cluster for Materials Science Award 2024 2024/11/20 SHXKE
B RZF-—BIARBK DCaqr b RO L 2024 Poster Competition| 20N mm s
2024 | = BEST PRESENTATION | £ 5 2024/11/27 = g
2024 |F13E(Q024FEE)IXIJESIFREREME 2024/11/29 EHLE
2024 |BARCASA+2E EFBFHEE 2024/12/4 K
2024 | incu-be® 2024/12/25 K @
saliich
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