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 Nanoscale architecture strongly influences properties of materials.
 It is necessary to reveal relationship between the nanoscale architecture, 

properties, and synthesis conditions in order to provide design guide for 
novel functional materials.

 We attempt to synthesize novel inorganic-organic monoliths with controlling the 
nanoscale architecture by a NIMS unique technology.

 Further we investigate the relationship between the nanoscale architecture, 
properties, and synthesis conditions.

・Fujii, K. et al, J. Mater. Sci. 2017, DOI 10.1007/s10853-017-1305-1
・Fujii, K. et al., Kinouzairyo、2017, 37[7], 61-66
・Fujii, K. et al, Phys. Chem. Chem. Phys. 2016, DOI: 10.1039/C6CP02363K

 Nanoscale architecture have been controlled in 
the solid-state two dimensional nanospace.

 We have successfully synthesized novel photo 
responsible, humidity responsible, and thermo 
responsible inorganic-organic monoliths.

 Japanese granted patents (e.g., 604896)

 Photo detector, humidity sensor. temperature 
sensor, optical devise, light-harvesting devise, 
devise for renewable energy system
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Photoresponsive
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We study the syntheses of the novel functional inorganic-organic monoliths. We investigate to 
design and control the nanoscale-architecture within solid-state two dimensional nanospace in 
order to optimize the functions.

 Clay minerals are superior stable, safe materials and have unique physicochemical 
properties: adsorption-,  tribological- and shielding performance.

 Selective separation technology of harmful substances in the living environment.
 It would be possible to convert these “ubiquitous sources” into “smart materials”.

 To convert these “ubiquitous sources” into “smart materials”.
 To develop new hybrid materials by controlling the surface and interface of clay 

minerals
 To control adsorbent selectivity utilizing two-dimensional interlayer.
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Development of  Functional Clay Materials

 Gas barrier/ Non-halogen flame retardant/Food 
fields

 Harmful substance adsorption/separation filter
 Tailor-made design of adsorbent: advanced 

selectivity

 To establish the technology of controlling the 
material properties.

 To provide environment-conscious process.
 Easily recycling technology for composite 

materials.
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