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

1. Project title : [Efficient Utilization of Heat and Electric power from Renewable Energy in
Urban Areas Mediated by Hydrogen Energy |
2. Research period : Aug. 2016 ~ Mar. 2019

3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Etsuo Akiba | Professor International Leader
Research Center for Development
Hydrogen Energy, of advanced
Kyushu University hydrogen
storage
materials
Co-PI Hai-Wen Li Associate Platform of Development
Professor Inter/Transdisciplinary | of
Energy Research, electrochemical
Kyushu University devices
Collaborator | Rika Hayashi | Researcher | International Development
Research Center for of advanced
Hydrogen Energy, hydrogen
Kyushu University storage
materials

Total number of participants throughout the research period: 3

China-side
Name Title Affiliation Role in the
research
project
Pl Ping Chen Professor | Dalian Institute of Leader
Chemical Physics Development
of advanced
hydrogen
storage
materials
Co-PI Baofeng Tu Professor | Dalian Institute of Development
Chemical Physics of
electrochemical
devices
Co-PI Hui Li Professor | Dalian Institute of The
Chemical Physics development of
advanced for
H> production
Collaborator | Lin Liu Associate | Dalian Institute of Development
Professor | Chemical Physics of advanced
hydrogen
storage
materials

Total number of participants throughout the research period: 4
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4. Summary of the international joint research

In urban areas, the demand for heat and electric power, especially for office buildings and
high-rise residential buildings, consumes large amount of fossil fuel in limited areas and
causes severe environmental and energy issues. The main objective of this joint project is to
develop an efficient Hydrogen-mediated energy system to replace the primary energy
sources by renewable energy to sustain a healthy growth of human society. Technically, this
concerted effort aims to design, development and optimization of hydrogen storage systems
and related techniques.

For stationary hydrogen storage, Ti-based hydrogen storage materials have been
selected and studied to solve the roadblocks of each Ti-based materials. High-performance
materials for an electrode of Ni-hydrogen battery have been developed.

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

Three types of Ti-based hydrogen storage materials have been selected. TiFe is difficult
to be activated at moderate conditions. Using advanced in-situ XPS technique, the
mechanism of activation was clarified. Because Ti-based BCC that the Japanese leader of
this project developed is transparent to neutron, crystal structures including hydrogen has
not been analyzed. Ti-V-Cr-Nb alloy that is better performance than Ti-V-Cr can show
reasonable diffraction patterns and we have analyzed the state of residual hydrogen that is
stable and could not be desorbed under mild conditions. It also suggests how to desorb the
residual hydrogen. Ti based five-element alloy that is so called high-entropy alloy was
synthesized and is found to absorb/desorb hydrogen reversibly.

5-2 Synergistic effects of the joint research

The system aimed by this project consists of more than several components. Japanese
and Chinese groups work on their strong fields. Therefore, both groups meet very frequently
to discuss achievements of each side. Numbers of meeting was 8 times in 32 months.

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

The aim of this project is to develop components for the system utilize renewable energy
in urban area using hydrogen. The next step is to build a system with appropriate size.
Japanese scientists extend the achievements of this project to large scale demonstration
with the support of the government. In addition, to guarantee the safety of hydrogen storage
materials safety tests are conducted also supported by the government.
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