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MOLECULES, NANOSPACE, and the POWER of CATALYST 

D'où venons-nous? Que sommes-nous? Où allons-nous? 

Fe-206
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A catalytic test reaction is performed. 
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Pt, Rh-based Three-Way Catalyst (TWC) 

Lattice oxygen of active oxides is activated by 
surface modification to be used for oxidation. High surface-area ceramics are successfully 

prepared on the surface/in confined mesospace. 

A target in ultralow level is 
concentrated inside micropores 
and decomposed by a low-
energy discharge. 
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Vapor-induced Internal Hydrolysis = VIH method 

Pd2+ 

Pd2+ 

OH-
Pd2+ 

OH- mobile Pd2+ 

active Pd2+ 

stabilized 
Pd2+ 

Z-Pd2+Z- + 2H2
2+(OH-)2 + 2H+Z- 

Co2+ 

Co2+ 

adsorption@low T 

oxidation@high T 
on Pt 

HC 

CO2 

HC trap HC reformer trap 

Pt HC 

HC trap 
support 

precious metals (TWC) 

CO2 

Pt 
HC 

HC reformer trap 
support 

precious metals (TWC) 

oxygenates 

CO 

HC 
NOx 

CO2 

H2O 
N2 NO2 

soot soot NO 

Pt-based Diesel Oxidation Catalyst (DOC) Diesel Particulate Filter (DPF) NOx storage reduction (NSR), lean NOx trap (LNT) 
or 
urea(ammonia) selective catalytic reduction (SCR) 

For gasoline-engine vehicles 

For heavy diesel-engine vehicles 

requirement 
targets in very low concentration 
at low~high temperatures 
with a long-time durability 
 
the solution 
a large amount of precious metals 

Active metal species were stabilized 
in/on zeolite surface. 
Zeolite functions as a ligand. 

bifunctional catalytic reduction 
NO + O2 2                                    on Co2+ site 
NO2 + CH4 2 + CO2 + H2O  on Pd2+ site 
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: currently used in our lab 

Current technologies 

our proposals 
 

nanospace to concentrate low level targets 
selectivation in chemsorption 
surface modification to create active species on surface 
stabilization of active species 

achieved by zeolites and nanospace materials
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molecular traffic control 

[001] direction:  
12MR 6.4x7.0 Å 

[010] direction:  
10MR 5.1x4.5 Å 

[100] direction:  
12MR 5.9x7.0 Å 

-
emission, is stored inside micropores and diffuses 
slowly until TWC becomes active at higher temp. 
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mobile oxygen 

cation capture 

During HC trap, the HC concentrated in micropore is 
transformed to a more reactive compound to lessen Pt duty. 

K2CO3 K2CO3 K2CO3 

-
zeolite is used to cite 
active potassium 
compound. 

honeycomb-type catalyst support 


