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fitional collaborating institution
In the field of Catalysis In Japan
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' Catalysis Research ent 2
-+ the Institute of Cataly3|s Wthh was founded in 1943 in-..

Hokkaido University for fundamental studies o’n ]

catalysis, and started as a national collab tlrig.,.

Institution in 1988, followed by scale-up reorgéﬂ'pg7

In 1998 and by a organization renewal in 20 "‘I‘on.,

playing a leading role in catalysis studies and a

bridging role among interdisciplinary SC|ent|f|c;
researches. e




Multifunctional activity

Fundamental CRC researches suppofted 0)Y,
government, JSPS, JST, etc.

CRC

7 professors
7 associate professors
6 assistant professors
o 29 research fellows
B 5 visiting professors
19 collaborative
researchers
58 students
13 tentative stuffs
8 technical stuffs
S 20 Administrative
stuffs
172 Total

Collaborative research projects organized
by CRC with researchers m_Ja :
- Research projects with con

 Research networking

lill Catalysis Summit
== Various scientific open fa

Educational activities
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Recent topics
Collaboration between Catalysis and Nature for
the Realization of Sustainable Development

> Nature step
(Photosynthesis)
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0, Evolution System

‘C’OTﬁfET ceIIquse Into sugar alcohols

such as sorbitol and mannitol by an

environmentally benign process. The mimic naturaF"fM’otosynthe&s in

process provides new opportunities which two photoexcitation steps

for the utilization of abundant and were combined. The process

inexpensive cellulose as a chemical allows visible light to be utilized

feedstock. efficiently and a wide spectrum of
Fukuoka, Angew. Chem. Int. Ed., visible light.

2006 Abe, Chem. Phys. Lett. 2008
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Research Framework

Thermoelectro
material

New t fuel
AT Layered

Nano-shegé PEDlyexemetalates

ee-dimentiq OX|dat|on
Or material (8DOM) catalysts

Catalytic filter
(Oxidative shoot removal)




Multifunctional Complex Metal Oxide
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Mo;VOx Complex Metal Oxide Crystals

1. Crystal formation mechanism

2. Microporocity
3. Catalytic reactions

M0O,2 + VO?* C,Hq CH,COOH

n Structure unit

—>» RCHO

Adsorption of small molecules like
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~ Intensity / a.u.

Catalyst preparation-Hydrothermal synthesis-
(NH,);Mo-0,,-4H,0 (aqueous solution) + VOSO,"nH,O (Mo:V=4:1)

HYEeHIEIEIRSYRIESIS Crystal +

InratiteciaveENTIE oNnnERTUILE) Filtration,
Washing, and Amorphous

175°C 48 h Drying at 80 °C ey e
Purification / i

Aqueous solution

Orthorhombic of oxalic acid
Amorphous 0.4 mol /1
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crystalline
Mo,;VVOXx



Structure comparison
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Assembly of
[Mo,O.,]¢, as the
structural unit

Octahedral coordination
chemistry Sadakane, Ueda, Angew. Chem. Int. Ed. (2007)




Effect of calcination on adsorption capacity

N

NH,* desorption

_' , NF AN, at300°C

c ‘ y <1 Y 0 100 200 300 400 500 600

Desorption rate (a.u.)

Temperature (°C)

MoVO-AC

V [mI(STP)/g]

NH,* type orthorhombic Mo,VO,

Air calcination

o
400 °C 1.0x10® 1.0x10% 1.0x10* 1.0x107? 1.0
/P




Adsorption of various small molecules

#Pore volume
(cm3/g)

0.4

Kinetic diameter (nm)

The heptagonal ring -y

3
Sadakane, Ueda, Angew. Chem. Int. Ed. (2008) 0.0234 cm/g




Nano-structured Complex Metal Oxide Catalysts

Summary
* Crystal formation mechanism---
2. Microporocity---

3. Catalytic reactions---

M0O,2 + VO?* C,H, CH,COOH
0,, H,0

n Structure unit RCH,OH

—>» RCHO

Adsorption of small molecules like
H,O, CO,, O,, N,, CH,, and C,H,
(Octahedra Molecular sieves)
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