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

1. Project title : TMolecular Memory with Phase Change Coordination Polymers for future

PCRAM

2. Research period : September, 2016 ~ March, 2020
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Satoshi Horike Associate | Institute for Directing
Professor | Advanced Study, research,
Kyoto University synthesis
Co-PI Munehiro Inukai Lecturer | Graduate School of Analysis by
Technology, spectroscopies
Industrial and Social
Sciences, Tokushima
University
Co-PI Takaaki Associate | Graduate School of Engineering of
Tsuruoka Professor | Frontier Science, materials
Konan University
Collaborator Sanjog S. Postdoc Institute for Synthesis
Nagarkar Advanced Study,
Kyoto University
Collaborator | Yuki Ohara Master Graduate School of Synthesis
course Engineering, Kyoto
student University
Collaborator Takashi Ohashi PhD Graduate School of Fabrication of
student Frontier Science, membrane
Konan University

Total number of participants throughout the research period: 9

France-side
Name Title Affiliation Role in the
research
project
Pl Aude CNRS Institute of research | Directing
Demessence Researcher | on catalysis and the | research,
environment of Lyon | synthesis
(IRCELYON)
Co-PI Alexandra CNRS IRCELYON Synthesis
Fateeva Researcher
Co-PI Nathalie Guillou | CNRS Institut Lavoisier de | Analysis by
Researcher | Versailles (ILV) Synchrotron
Collaborator | Oleksandra PhD IRCELYON Synthesis and
Veselska student device
fabrication
Collaborator | William Salomon | Postdoc IRCELYON Synthesis and
device
fabrication
Collaborator | Shefali Vaidya Postdoc IRCELYON Synthesis and

device
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| | | | fabrication

Total number of participants throughout the research period: 9

4. Summary of the international joint research

Phase change materials are expected to be used as memory devices because they can
reversibly take two phases, crystalline and amorphous (glass), by external stimuli in the
solid state. In this project, we focused on coordination polymers (CPs) consisting of metal
ions and bridging organic ligands as a new phase change material. We synthesized a
number of CPs and traced the physical properties associated with the phase change
behavior by using external stimuli such as light and heat. The Japanese side was organized
into three groups (synthesis, analysis, and materials processing) and the French side into
three groups (synthesis and analysis x 2), each of which promoted different CPs and linked
analysis and synthesis methods to achieve a more comprehensive understanding.

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

In a first year, the core CPs of the Japanese and French sides were found, and they
show ion/electron conduction and luminescence depending on the phase change. In the
second year, the structures of the core CPs in both countries were controlled by organic
ligands, and the synthesis of CPs with faster phase transitions was progressed. Synchrotron
radiation X-rays, which are essential for understanding the phase change behavior, were
measured in SPring-8 (Harima, Japan) and SOLEIL (Grenoble, France) with the cooperation
of the respective groups and collaborators. We have accumulated knowledge on what kind
of combination of metal ions and ligands shows the phase change, the correlation between
changes in conduction and luminescence properties and structural changes, and the
techniques for film formation of CP samples.

We reported 4 French-Japanese collaborative papers (including Angew. Chem. Int. Ed.
and Chem. Sci.), and 29 original papers were published by the Japanese research teams.
Among them were two conceptual reviews (Nat. Rev. Mater. and Angew. Chem. Int. Ed.),
which brought the scholarship of this new phase change material to the world. In Japan, two
Co-Pls were promoted during the research period, and a postdoc (Indian) who had been
engaged in the research since the beginning of the project was recognized for his
achievements and obtained a faculty position at the Indian Institute of Technology, Mumbai.

5-2 Synergistic effects of the joint research

Researchers from both countries stayed in Japan/France for one month to one year in an
environment where they could share and update the synthesis and analysis of phase
transition CP. This allowed us to speed up the conducting of the research efficiently. In
addition, we were able to perform special experiments for each sample, which are difficult to
perform in both countries, especially in the analysis of synchrotron radiation X-ray
measurements, which enabled us to understand the correlation between the phase
transition behavior and physical properties of CPs.

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

We expect to develop other applications with phase transition CPs as well as memory
device. It is possible to synthesize functional composites by use of the amorphous (glass)
state, such as CPs whose porosity can be controlled by external stimuli and CPs that act as
catalysts. Both groups are seeking to build on this outcome and expand it to the next project,
and there has been a rapid increase in reports in related fields worldwide. We would like to
examine the scale-up of the discovered materials in the future and the engineering of these
materials by industry, government, and academia, and connect them to specific
applications.
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