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We has researched synthesis of novel inorganic nanoporous materials by utilizing various self-
assembly processes of atoms/molecules. Especially, research on nanoporous materials, conducted 
mainly by using surfactant assemblies as templates, has been increasing rapidly. The specific features 
of regular pore arrangement, uniform pore size, and high surface area make these materials very 
promising for various applications. 

We are always interested in many scientific aspects ranging from fundamental chemistry to industrial-
scale production. In addition, we are currently exploring new chemical and physical properties 
originated from the nanoporous structures with extensive collaborations with many research groups all 
over the world. 
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 Preparation of mesoporous/nanoporous metals
 Preparation of highly crystalized porous metal oxides 
 Preparation of carbides/oxides from MOFs
 Morphological controls of nanomaterials
 5 patents (2014-)

We will develop some prototypes (e.g., low-k materials, 
low thermal expansion materials, electrode materials, E-
papers, antibacterial films, photocatalysts) by using 
nanoporous materials which are produced in a large-scale 
industrial operation. Throughout this homepage, we would 
like to show to you our research interests and targets!
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Prototype Li-battery lithiation under in situ TEM

Nanomaterial Analysis by in situ TEM
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 In situ TEM methods have been developed for diverse nanomaterial property studies
 Combination of high spatial, energy and temporal TEM resolutions has been achieved
 Physical, chemical and mechanical properties of nanomaterials have been started to be 

elucidated 
 Obtain the complete knowledge on various nanomaterial properties and functions
 Implement the nanomaterial functions in various modern industries and technologies 
 Predict new nanomaterials via search and optimization of the measured properties
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 Pioneering in situ TEM methods are designed
 New nanomaterial properties are directly revealed  
 Previously unknown property relationships with 

atomic/defect/interface  structures are clarified at 
the nanoscale  

 Prototype optoelectronic devices are created
 Nanostructured advanced composites are made
 Novel nanomaterials for “green energy” fields

and applications are developed

Fracture toughness of BN nanosheet by in situ TEM
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