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Strategic International Collaborative Research Program (SICORP)

Collaboration Hubs for International Research Program

Executive Summary of Final Report

1. Project title : [Japan-China Energy-Environmental CORE |
2. Research period : 4/2019 ~ 3/2024
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Akihiro SASOH Vice Nagoya University Research

President Supervisor

Co-PI Nagahiro SAITO | Professor | Nagoya University Experiment

Co-PI Hideki KITA Prpfessor | Nagoya University Experiment

Collaborator Koyo NORINAGA | Professor | Nagoya University Experiment

Collaborator | Takahiro Professor | Shibaura Institute of | Experiment

ISHIZAKI Technology
Collaborator Chiatki Professor | Tokyo University of Experiment
TERASHIMA Science
Total number of participants throughout the research period: 119
Partner-side
Name Title Affiliation Role in the
research
project
Pl Dan WU Vice Shanghai Jiao Tong | Research

President | University Supervisor

Co-PI Tongxiang FAN Professor | Shanghai Jiao Tong | Experiment
University

Co-PI Fangjun HONG Professor Shgnghgi Jiao Tong | Experiment
University

Collaborator Zhibao HUO Professor | Shanghai Jiao Tong | Experiment
University

Collaborator Xiulan HU Professor | NanJing Tech Experiment
University

Collaborator | Degang FU Professor | Southeast University | Experiment

Total number of participants throughout the research period: 37

4. Summary of the international joint research

This joint research will solve local environmental and regional energy problems in Japan and
China. To this end, we will deepen the content of individual research projects and conduct
research projects that not only meet the needs of industry, but also accurately encompass
the demands of society. To solve regional energy and environmental problems, we will (1)
develop (1) innovative technologies for efficient conversion, storage, and transportation of
energy and for energy conservation, and (2) develop efficient control technologies to solve
air and water pollution. To this end, 10 work packages (hereafter referred to as “WPs”) were
organized, and for each WP, joint research themes between Japan and China were
established. In the energy field, we were able to demonstrate the potential of using
nitrogen-doped graphene to increase the photo-thermal effect required for the C1 reaction,
to develop a process for structuring high-temperature latent heat storage materials, and to
develop technologies for energy devices, such as catalysts for fuel cells and carbon
materials. In the environmental field, we developed hydrogenation catalysts,
high-performance adsorbents, catalysts, and filters with excellent separation and purification
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capabilities for fine particulate matter and acid gases, which are air pollutants, and
photocatalysts. In all WPs, special emphasis was placed on publishing international papers
and presenting results at international conferences, and many of the results were seeds for
future joint research and development between Japan and China. Furthermore, as a result
of this international joint research, a wide range of ripple effects from R&D to human
resource development were achieved, including the adoption of a human resource
development program for the realization of a carbon-neutral society, which includes
Shanghai Jiao Tong University.

5. Outcomes of the international joint research

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

In the energy field, we succeeded in synthesizing a nitrogen-doped graphene material using
solution plasma technology, which enabled us to create a biomimetic photocondensable
composite membrane and significantly enhance the photothermal effect required for the C1
reaction. He also developed the world's first process for structuring high-temperature latent
heat storage materials with NaCl encapsulated in a ceramic shell. Furthermore, starting with
SWCNTSs, the surface of carbon materials was modified and their electrical conductivity was
improved. In the area of synthesis of carbon materials doped with different elements, the
Chinese side conducted R&D on synthesis technology for transition metal oxide materials.
In the environmental field, we proposed a new process for hydrogenation of lignin and rapid
pyrolysis of lignin hydrides to convert them into useful materials, and worked on its analysis
and evaluation. We also attempted to develop a layered sodium titanate (L-NTO)-based
adsorbent, and promoted the development of functional adsorbents centered on a sulfide
nanoparticle-based adsorbent with high capacity and high selectivity. Furthermore, for the
creation of nanocomposite materials using supercritical fluids, we have been working on the
synthesis of nanoparticles using supercritical water as a reaction solvent and the high-speed
mass synthesis of graphene sheets using supercritical fluids.

5-2 Synergistic effects of the joint research

In the energy field, for example, utilizing the nitrogen-doped graphene material provided by
the Japanese team, the Chinese team was able to develop SP-P25/NG based on the Ni
cone structure and evaluate its photocatalytic performance. In the development of
high-temperature heat storage, the two teams with unique expertise in material exergy on
the part of Nagoya University and thermal exergy on the part of Shanghai Jiao Tong
University complemented each other in their research. Furthermore, the combination of
expertise from both Japan and China enabled research on catalytic biomass conversion. In
the environmental field, a hanocomposite structure was created by combining graphene
sheets synthesized by Chinese researchers and nanoparticles synthesized by Japanese
researchers, an achievement made possible for the first time through international
collaboration. Furthermore, in the area of water purification, they succeeded in developing a
photocatalytic material that not only removes toxic substances but also desalinates them.

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

The study of the C1 reaction has become a hot topic, and through collaboration under WP1,
SPP technology was found to be a very promising research direction for CO; conversion. In
addition, external funding was obtained and an educational program for human resource
development in an international framework, including Shanghai Jiao Tong University, was
adopted. Furthermore, the findings and results on biomass conversion using catalysts
obtained from this joint research are expected to raise new research issues in the fields of
environmental science and energy engineering, and lead to the development of new
research fields. In particular, from the viewpoint of human resource development, doctoral
students from Japan who participated in this project have become assistant professors after
graduation and are continuing catalyst-related research, and graduates from China who
were involved in the development of CO, adsorbent materials have entered universities in
France.
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