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

1. Project Title : [ Development of inorganic-organic hybrid functional nanomaterials for
catalysis |

2. Project Period : December, 2015 ~ March, 2019

3. Main Participants :

Japan-side
Name Title Affiliation Role
Pl Kazuyuki Kuroda | Professor | Waseda University Design of 2D
(Faculty of science and 3D
and engineering) structures
(Supervisor)
Co-PI Atsushi Professor | Waseda University Synthesis of
Shimojima (Faculty of science 2D and 3D
and engineering) structures
Total number of participating researchers in the project: 2
France-side
Name Title Affiliation Role
Pl Michel Wong CNRS Institut Charles Design of
Chi Man research | Gerhardt functional
director | Montpellier, Ecole silane linkers
Normale Superieure ;
Chimie Montpellier (Supervisor)
Co-PI Carole Carcel Associate | Institut Charles Synthesis of
professor | Gerhardt functional
Montpellier, Ecole silane linkers
Normale Superieure
Chimie Montpellier
Co-PI Guillaume Professor | Institut Charles Computational
Maurin Gerhardt study for 2D
Montpellier, and 3D
Université structures
Montpellier
Co-PI Naseem Associate | Institut Charles Computational
Ramsahye professor | Gerhardt study for 2D
Montpellier, Ecole and 3D
Normale Superieure | structures
Chimie Montpellier
Co-PI ) Professor | Chimie de la Matiére | Design of
Clément Condensée de Paris, | hybrid
Sanchez University Pierre et | inorganic-
Marie Curie, College | organic
de France materials
Co-PI . CNRS Chimie de la Matiére | Synthesis of
David Portehault | roseqrcher | Condensée de Paris | 2D and 3D
structures




Co-PI Sophie C CNRS Chimie de la Matiére | Metal
Ophie Larenco | yesearcher | Condensée de Paris complexation

on 2D and 3D
structures
Co-PI . CNRS Institut Charles Metal
Armelle Ouali | yocearcher | Gerhardt complexation

Montpellier, Ecole on 2D and 3D
Normale Superieure
Chimie Montpellier
Total number of participating researchers in the project: 8

structures

4 . Scope of the joint project

Inorganic—organic hybrid materials have attracted significant attention because of their
unique properties and functions. The use of silicon (Si) and oxygen (O) as the core elements
of the inorganic moiety is quite important because of their abundance and ability to construct
stable siloxane (Si—O-Si) frameworks. Hybridization with functional organics at molecular
level is easily achieved via stable Si—C bonds. Many industrial applications have already
been realized; however, precise design is required for more advanced applications in high-
performance catalysis, separation, sensor, biomedicine, and so on. The aim of this project is
to establish a new “molecular technology” that allows for the creation of molecularly designed
functional siloxane-based hybrid materials. The synthetic method is based on the bottom-up
assembly of well-defined siloxane-based nano building blocks and functional organic
compounds into complex two-dimensional (2D) and three-dimensional (3D) architectures.

5. Outcomes of the joint project
5 — 1 Intellectual Merit

Various molecular building blocks such as polyhedral oligomeric siloxanes and layered
silicates were successfully cross-linked or modified with functional organic groups to
construct two-dimensionally or three-dimensionally ordered frameworks. Polyhedral
oligomeric siloxane (POS) was site-selectively functionalized with Si-OH groups to form novel
macrocyclic compounds, crystalline 3D porous materials, and novel metallosiloxane
compounds that are potentially applicable as catalysts. Intermolecular linking of POS and
interlayer modification of layered silicates have been achieved using newly designed
functional organic linkers. Furthermore, metal incorporation into these organically
functionalized nanomaterials was successfully performed. These results were obtained by
close collaboration between Japanese and French teams.

5 — 2 Synergy from the Collaboration

This international collaborative work has strengthened the international partnership
between Japanese and French teams. Importantly, during the research period, three
Japanese and one French students who involved in this project obtained PhD degrees. They
attended the project meetings and spent some time in Japan (French student) and in France
(Japanese students) to perform laboratory research. The exchange of these motivated young
researchers strongly contributed to this project and will surely lead to further collaborations
in future.

5—3 Potential Impacts on Society

The creation of innovative functional materials based on siloxanes, which are abundant
resources, non-toxic, and highly stable, will contribute to the construction of a sustainable
society. The synthetic techniques and design concept developed in this project will lead to
the creation of novel materials with diverse applications such as high-performance catalysts,
separation membranes, drug carriers in future.
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