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Our research group tackles on the environmental, 

and resources and energy problems using nano 

porous materials.

Nano-sized space allows us to…

e.g.,)

- Store and concentrate materials and energy

- Capture harmful chemicals

- Select or sieve molecules by their size and 

chemical properties

- Anchor the catalytic site in the nano space

- Catalyze space-selective reactions

Create The Truly Useful Catalysts via a Design of Nano Space Reaction

Unique 
catalysts

Crystalline nano-structure Ordered meso-structure

Consult the Past and Learn 
Future of SSZ-13 Synthesis

Recovery and Storage of 
Adsorption Heat

Encapsulation of PCM and formation 

of adsorption sites over one material

Understand Complex Reactions 
by Reaction Engineering

Sequential Reaction 
over Heterogeneous Cat.

- Different base strength and 

steric hinderance

- Different N-sites on a single cat.

Control of the product selectivity

Truly versatile synthesis receipt 
and unique synthesis receipt

Same catalyst 
-everyone everywhere-

- Versatile receipt and reactants
- Consider the differences

Create different sites
possessing unique properties 

catalyzing other reactions
Applying steady-state isotropic transient 

kinetic analysis on methanol to olefin reaction

Catalyst design for DeNOx

- Cu-complex as SDA
- Design a unique catalytic site

Understanding of the reaction mechanism, site, and deactivation!
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Lower olefin synthesis

MTO reaction over ZSM-5
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Si and Al source, H2O,

Mineralizer, SDA

Hydrothermal synthesis

IZC web page

DOI: 10.1039/c1cc12469b

?

Base Strength

Nitridation Temperature

＋

Claisen-Schmidt 
Condensation

Flavanone

Chalcone

Intra-molecule
cyclization

site A

site B

Adsorption

Recovery of 
adsorption heat

by PCM

Desorption

Porous material 
as adsorbent 

and occluded PCM

- Control of heat on sorption

process

- Storage and release of latent 

heat by phase-change material

Design of nano-composite possessing 
super small heat transfer distance

Nano-meter order 

distance from 
adsorption site to PCM

Design the Reaction Understand and Use
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