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Catalysis chemistry is eagerly demanded as a key technology in chemical industries and its target spreads widely into
other areas. One of the reasons is that eco-friendly chemical processes have become more desirable, and another is that the
catalysis chemistry and its technology have recently been considered as a key contributor to solve resources, energy, and
environmental problems. In fact there are many examples like catalysts for new resources utilization, environmental
catalysts as auto-mobile catalysts, catalysts for bio-resources utilization, catalysts relating to fuel cell, photocatalyst, and
so on, all of which have been developed either along with age-demand or in advance.

There are not so many examples like the catalysis field where the scope of the technology changed dramatically and
spread with strong social demand in many areas. It is time to promote the development greatly in order to sustain and to
secure the nature, the life, and the society. Catalysis Research Center has devoted so far our main efforts into constructing
a total system capable to analyze the reaction steps dynamically and to create catalysts and catalytic reactions with
chemistry of nano- or micro-level assembly of catalytic elements and molecules. It is, however, turned out that out-
standing new type catalysts with super functions and wide application of catalysis chemistry in other scientific areas are
highly required than ever before.

This year Catalysis Research Center has started activities under the new laboratory organization with two system; one is
Fundamental Research Division consisting of seven research sections in which we devote our efforts into constructing a
new core of catalysis chemistry and the other is Target Oriented Research Assembly with several cluster-type
organizations for promoting catalysis-bridged science and technology with researchers in various fields. We keenly hope
collaboration with scientists from whole of the world for establishing new scientific areas based on catalysis.

June, 2007 Director of Catalysis Research Center Wataru UEDA
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“Innovation Driven by Catalysis”
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Design of Catalyst System towards New Energy Conversion and High Efficiency Utilization of Chemical Resources
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Innovation of Frontier Science and Technology Based on Catalysis
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HE OH B o =|AR Tatsuya TAKEGUCHI 011-706-9165  takeguch@cat.hokudai.acjp
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Research Cluster of Asymmetric Induction of

Non-Centrochirality as Novel Media
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Development of Novel Application of “Non-
Centrochirality” in Stereoselective Reactions

Group Leader :/MNER IE3E (Masamichi OGASAWARA)
Member : /NP 52 B (Katsuaki KONISHI, Hokkaido Univ. )
78R BEEAD (Yasushi NISHIHARA, Okayama Univ. )
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Purposes of this research project are
development of novel methods of
inducing “non-centrochirality”, which
includes axial-, planar-, or helical-
chirality, by transition-metal-
catalyzed asymmetric reactions and
application of such non-centrally
chiral molecules in asymmetric
transformations as chiral reagents,
catalysts, or media.

Development of novel enantio-
selective reactions are one of the most
actively studied areas in recent
synthetic organic chemistry. In spite
of importance of axially or planarly
chiral compounds in this area, most of
the reports feature construction of
tertiary or quaternary stereogenic
carbons and asymmetric synthesis of
compounds with non-centrochirality
is extremely rare. We are going to
challenge this relatively unexplored
area, which will potentially be
“catalytic asymmetric synthesis of
asymmetic catalyst”.

Bu
=~ Mo*—cat Bu 'Bu Q'Pr _
©\/\(mmol%> @ - e
o> B * @ X Pr N\ O’
©\\A\ 50 °C, CeHg CeHs | (- Me Mo=0
%
racemic Pf}w)e_/ B
(R)-somer (S)-isomer Mo? cat
96% ee 95% ee
(46% vyield) (47% yield)

http://www.cat.hokudai.ac.jp/takahashi/



FEBHE! (Extensive Research Section)

RERMGHMHARHAEISRAE—

Research Cluster of Well-Defined Surface Material
Synthesis for Precisely-Controlled Reaction Field
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Create and Observe Reaction Field on
Well-Defined Surfaces

Group Leader: B BE® (Wang Jae CHUN)

Member :EAE &5 (Kiyotaka ASAKURA, CRC, Hokkaido Univ.)
$5KF L (Shushi SUZUKI, CRC, Hokkaido Univ.)
WEREX (Tatsuo MATSUSHIMA, CRC, Hokkaido Univ.)
& B (Kenji HARA, Hokkaido Univ.)

h#$iMIR (Junji NAKAMURA, IMS, University of Tsukuba)
IV #E—EBR (Yuichiro KOIKE, KEK-IMSS-PF)
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The research objective is being
undertaken to explore the clue for
creating well defined reaction field for
chemical processes using a single
crystal metal oxide surface.

In this research, as shown Fig. 1, the
well defined single crystal metal oxide
surface is used as a basis for creating a
functional  surface  organometallic
complex through the reaction using
organic molecules and metal species
on the surface. Also, the chemical
process and mechanism of the surface
organometallic complex will be
studied using various surface science
approaches  with  atomic  scale
resolution, and then the acquired
fundamental knowledge can be a help
for predicting the structural and
chemical properties to fulfill the
purpose.

\\ Cu deposition

Organic molecules

aclean TiOK(110)  modified TiO,(110)

Fig.1 A concept for creating surface organometallic complex using a

single crystal metal oxide surface.

http://www.hucc.hokudai.ac.jp/~q16691/index.html
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Target Oriented Research Assembly

FEBHE! (Extensive Research Section)
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Research Cluster of Functionalize Crystals
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Development of Efficient Photocatalysis on
Well-Defined Structure of Inorganic Crystals

Group Leader: &8 #& (Ryu ABE)
Guest Prof. : #%F MMl (Teruhisa OHNO, Kyushu Institute of Technology)
Specially Appointed Prof. :$§ &Ml (Zhigang ZOU, Nanjing Univ.)
Member : EH % (Wataru UEDA, CRC, Hokkaido Univ.)

FE £ IE ;¥ (Masahiro SADAKANE, CRC, Hokkaido Univ.)

& #— (Yuichi KAMIYA, Hokkaido Univ.)

hn&kE = (Ryuzi KATOH, Advanced Industrial Science and Technology)
[&i& — AR (Kohjiro HARA, Advanced Industrial Science and Technology)
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H* H,

Pt

Fig. 1 Conceptual scheme of H,

production from water over
internally platinized K,Nb,O,,
semiconductor.

Our research group is aiming at
development of  highly efficient
photocatalytic reactions over inorganic
oxide crystals.

Main subjects are;

(1) Design of new visible light-driven
photocatalysts by band engineering of
mixed oxides.

(2) Development of highly efficient
photocatalytic reactions over well-
defined structure.

Figure 1 shows utilization of interlayer
space of layered oxide as a reaction site
with molecular selectivity and Figure 2
shows a SEM image of anatase TiO,
powder in which (001) and (101) faces
selectively exposed.

100'hm

Fig. 2 SEM image of anatase TiO,
powder with high crystallinity and
well-defined structure.

http://www.hucc.hokudai.ac.jp/~k15391/
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Research Cluster of Study on Energy
Conversion Field
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Realization of Efficient Energy Conversion
for Next Generation

Group Leader: #fO0 &35 (Tatsuya TAKEGUCHI)
Member :f2f 2 (Atsushi FUKUOKA, CRC, Hokkaido Univ.)

Mt i (Shen YE, CRC, Hokkaido Univ. )

BAFR £ th (Takaya AKASHI, Hokkaido Univ.)

FAREIREZ (Akihiko MATSUOKA, Showa Shell Sekiyu K. K. )
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Since solid oxide fuel cells (SOFC)
can directly convert hydrocarbon fuels
to electricity, many studies are carried
out to develop new energy converter
for next generation .

In this cluster, novel electrolyte,
anode and cathode were designed by
controlling the oxygen mobility of
mixed oxide to attain high efficiency
of energy conversion.

For example, for anode, function of
oxygen in mixed oxides was utilized to
increase the number of active sites of
three phase boundaries and to suppress
the coke deposition in reforming of
hydrocarbons. In this cluster, we try to
design the highly-efficiency and stable
SOFC  system

MORTLOEELZBET, ¢ :
internal-reforming
without coke deposition.

H,0 CH, /\ H: o
\ OH H,
CH,
Ni — I Ni — /N
Me,O, s | Me,0, Me,0y.5 \

BALMOBRZF AL R FTH
T/ —FOBEE

http://www.cat.hokudai.ac.jp/ueda/
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Target Oriented Research Assembly

fREA%! (Extensive Research Section)
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Research Cluster for Biomass Conversion
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Catalytic Conversion of Biomass
‘ ‘ toward the Future
Group Leader: M & (Atsushi FUKUOKA)
Member : LB % (Wataru UEDA, CRC, Hokkaido Univ.)
1% MPE K (Takao MASUDA, Hokkaido Univ.)
$B— BB (Jun-ichirou HAY ASHL Hokkaido Univ.)
E 1§ 5% (Toshihide BABA, Tokyo Institute of Technology)
EFE— (Keiichi TOMISHIGE, University of Tsukuba)
B#HI2 (Masayuki SHIRAL Advanced Industrial Science and Technology )
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Figure 1. Catalytic conversion
of biomass to chemicals.

Our aim is to synthesize sugar
compounds by catalytic cracking
of renewable biomass. Then we
will convert the sugars into fuels
and chemicals (Fig. 1). Cellulose is
the most abundant organic
compound in  nature, but the
utilization of cellulose is limited
because cellulose is resistant to
degradation. We have succeeded
in the first catalytic cracking of
cellulose  into  sorbitol  over
supported metal catalysts, (Fig, 2).

.Z" ; ; hl' nli

H

Sarbital

Figure 2. Cracking of cellulose
onto sorbitol.

" http:/iwww.hokudai.ac.jp/fukuoka/index.htm
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Research Cluster of Bio-Interface

ARREDOYFIEEZERETENRT S
Exploring the Bio-Interface in a
Molecular Sensitivity

A

Group Leader: M R (Shen YE)

Guest Assoc. Prof.: &Il & (Takeshi HASEGAWA, Tokyo Institute
of Technology)

Specially Appointed Assoc. Prof.: Angel Cuesta

(Instituite of Physical Chemistry “Rocasolano”, CSIC, Spain)
Member : KiZEH# (Masatoshi OSAWA, CRC, Hokkaido Univ.)

2R (Toshiro YAMANAKA, CRC, Hokkaido Univ.)
##  # (Kei MURAKOSHI, Hokkaido Univ.)

458 1& (Hiroshi IMAHORI, Kyoto Univ.)

¥ £7E (inhua YE, National Institute for Materials Science)
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Interest of our group will be
concentrated at the elucidation of
relationship between the
functionality and the interfacial
molecular structures of various
bio-molecules and biomaterials.
Sum frequency generation (SFG)

vibration spectroscopy in
combination with other surface
science  techniques  will  be

employed. The structural changes
on the cell membrane interface
during the interaction with enzyme
and other bio-molecules, for

example, will be probed by using a
newly developed doubly resonance
SFG approach.

Figure 1. Scheme for Sum Frequency Generation (SFG) probe on bio-interface.

http://www.hokudai.ac.jp/osawa/member/ye
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Research Cluster for Networking of
Researchers in Catalytic Science

| 'L MIEFRE DRI — %
Networking of Researchers in Catalytic
Science

Group Leader : X& 3ZE (Bunsho OHTANI)
Member :EAE &5 (Kiyotaka ASAKURA, CRC, Hokkaido Univ.)
= 1% (Tamotsu TAKAHASHI, CRC, Hokkaido Univ.)

EH % (Wataru UEDA, CRC, Hokkaido Univ.)
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This cluster is aiming at collabo-
ration and/or fusion of catalytic
studies as well as development of
new catalytic science, through
networking of researchers in
catalytic science and relating fields.
The networking provides chances
for the researchers to make global
collaboration, for discussion on
problems in catalytic studies, and
for making international proposals
relating to chemistry and catalytic
science. In addition to these, we are
also planning to provide information
on  education, training and
employment opportunities in the
field of, (1) studies on catalysts and
relating materials using synchrotron
radiation, (2) photocatalysis, (3)
collaboration with  foreign
researchers, and (4) education of
catalytic science. For example, the
present cluster provides information
relating to photocatalysis through
"Photoelectrochemisty/Photocataly-
sis Newsmail" to more than 400
scientists. The URL of this news-
mail is:
http://pcat.cat.hokudai.ac.jp/pecpc_
nm/

http://www.cat.hokudai.ac.jp
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Section of Surface Structure Chemistry

F/URIVBAEHMREZEHT, 22T, H¥2>T
Observe, Produce and Manipulate Oxide Surfaces at Atomic Level

AR HIFBEHEEEAMEDIEERDOE
ABREYMMELLTLECAVLONDEE
LY OREEREEE, MtETERF
L. F/LRNIILTEREBEEREL:
AR AR -HBETHILER
BELT, EICHRIEMTREE S RICH
RIFEZITOTLNS, CHET, DFIL
WER LR EBITEEDORRE )8R
Bzt -BIEYREOBELT
DOEEEROMEERBEALTE -,

BAISIEITILEA LF/EETVE
V& BIEL-#HEEXPEEM (TR )L
F—ERABFHREEMER) EEZX
R LTz T LA ZEHXANAM (X-ray
aided Non-contact Atomic Force

Microscopy) 3R T & EHRE 5 A
PTRF-XAFS(Polarization—dependent
Total-Reflection Fluorescence XAFS)
DRAFEZETo-, H2IZ[%, PTRF-
XAFSIZ&KYIZLSHTHLMIZEST:
BRILYM EDONEREDIRTEEE TR
L7=,

Figure 1. EXPEEM machine designed
for real time nanoscale chemical
mapping of surface (a); the EXPEEM
images using Au4f photoelectron (b)
and Ta 4f photoelectron (c).

Figure 2. 3-dimensional structure of
Ni at the step site of a TiO,(110)
surface.

Oxide surfaces are widely used as
catalyst supports and multi-component
oxide catalysts. The mission of our
group is to reveal the structure and catalytic
properties of oxide surfaces and to design
well-defined oxide surfaces for a new class
of catalysis. We have developed new
techniques suitable for surface analysis of
oxides. Fig. 1 shows EXPEEM (Energy-
filtered X-ray Photo-emission Electron
micro-scopy ) which enables us to obtain a
real time nanoscale image of the surface.
We are developing other systems such as
XANAM (X-ray aided non-contact atomic
force microscopy), and PTRF-XAFS
(Polarization-Dependent  Total-Reflection
Fluorescence XAFS ). Fig. 2 shows the 3
dimensional structure of Ni at the step site
of a TiO,(110) surface first determined by
PTRF-XAFS.

_ http://mwww.hucc.hokudai.ac.jp/~q16691/index.html
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RE 7T FIEFHIEEBFT

Section of Interfacial Spectrochemistry

[ % 57 R 6 B WP D 2 R R B 53 S AR AT & I il

Real-time Vibrational Spectroscopic Monitoring and Control of

Reaction Dynamics at Solid/Liqui

EEAE(ERA@ZIEILHETS
BROREOEEELLIZZEZITDIEE
PRGBREZHFLARILTEFL, I6
A9 52LBNICHEZERLTLNS,
MEFERELT, KD, MEKRKEE
(SFOn ¥, EBFRILVIEME EX
L2 FEGEEESELLTRLTYL
B
FLHAET—<IE, HERFAEEE
ENFREZEEBET, QEBRE RIS
FAF2H AN B REEE 72D ST,
() ¥ B ithZ E M L= BAB Ak I 2 h5 1
BOMREE, OBEEEEREBIRDEE
CiEiE - ML BEARAT, (B)SFGIZKZH R
SEE DB SR, G\ (A R)<T—F
HICHBITHKEHEEEERBEEEED
HE, BETHD,

LHMRZEOMEDFHIL, RIGCHE
TLTWAREFEITILEAA LIZEET
BECAHITHD, REEBRFN DLW
SEEREXRAESAORARERNZENET
BEICLTULNS,

d Interface

Our main interest exist in reactions at
solid/liquid, solid/gas, and solid/ solid
interfaces. IR  spectroscopy, sum
frequency generation (SFG), scanning
probe microscopy (STM, AFM), laser
spectroscopy, and  electro-chemical
techniques are combined for under-
standing the reactions at molecular scale.
Surface-enhanced IR (SEIRAS)
developed in our laboratory enables fast
time-resolved monitoring of the reactions.
Main subjects are (1) molecular
adsorption at the electrochemical
interface, (2) electrode kinetics and
dynamics, (3) mechanism of electro-
catalysis for fuel cells, (4) self-assembly
of ultra-thin organic and inorganic films
and its applications, (5) structural
analysis of ultrathin organic films and
interfaces by SGF, (6) hydrogen bonding
at  bio-polymer surfaces and bio-
compatibility, etc.

H,0 : :
¢ 3 Solution & p—
Electron :f‘:;::::;:_ = oQ, o o ’? R
G SrANSIEF adsorption > & o % 2
& and reaction ¢ L Electrocatalysis

_efe chznj g

ace modification 3%

?}"2

* "
. Fig.1 Our main interests
) at solid-liquid interfaces.

(+]

Fig. 2. Surface analysis
by IR (left) and broad
band SFG (right).

http://www.cat.hokudai.ac.jp/osawa/
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Section of Catalytic Reaction Chemistry

HRETE TN F D RET- AR EEZRIGRA DA
Design, Fabrication and Application of Functionalized Particles

B BN ISR LEFFLH
LT B EEE L DAL F D ERET
AR Sz B CASEELIC, 1
ERIGRICIGATHIEEHESLT
W5, RIEDLEYIRELTIE, (1)
BNELMERICROEBEEZEMN
ELT, FRRRIMVEITES LU
—EMEAETESNE(E)EH
L, A FAMEDRIHEHER
f=o (2) FR TR ESIE KA ERRE
FAU(V) EREETHRFEL, HRA
e ERE DAL F i F AT
BIEITREILT=, (3) TNETHTD
NTIHEM SR ERMEBRITICEHE
DS Rt &Y, AIELIS
ERHEMERERIEYMATFORMR
[ZEEBIL, HEDLDERELE
HhEEHEEDIEELHLE, (4)
FRUMAFHEHOREEDOSL
T, 2RBEDORBEDOERR D%
EF/HFENLTEESELIER
AX L EE SR F I DORRICHKD
L= (E2), (5) KEMIBLGE DAL
FERELC, SH/OLEREBER KU
ROOLESEEERHIL-EER
kI FERARLT=,

Fig. 1 Experimental setup of double-
beam photoacoustic spectroscopy.

We are aiming at design, fabrication,
and application to chemical reaction
systems of functionalized micro/nano
particles enabling us to use energy
and resources efficiently. Recent
achievements are: (1) Development
of analytical methods, action
spectrum analyses and double-beam
photoacoustic spectroscopy (Fig. 1),
for evaluation of photocatalyst
particles to design highly active
photocatalyst. (2) Preparation of
highly active titanium(lV) oxide
photocatalyst particles through a
newly developed gas-phase reactor.
(3) Development of visible-light
responsive  simple metal oxide
photocatalyst particle through the
design based on kinetic analyses, but
not thermodynamic one, on the
mechanism of photocatalysis.  (4)
Preparation of heterodimeric silica
particle assemblies through coupling
two kinds of particles via gold
nanoparticles  (Fig.  2). 5)
Development of metal oxide particles
of desired micro crystalline structure
and macro assembling structure
through processes  such as
hydrothermal treatment of substrates.

100 nm

/4

Fig. 2 TEM (left) and SEM (right)
images of a heterodimeric particle
assembly.

http://www.hucc.hokudai.ac.jp/~k15391/



fih 35 FERERI 28 51

Fundamental Research Division

AR E (L BT 3R &R P

Section of Catalytic Materials Chemistry

FRIEER LRI L D7 VD BRFIA, REXE, TRILF—

LM DEE

Designing Mixed Metal Oxide for Oxidation Catalysis

fil 0 B R BR AL R W 1 A T —
TIZ, DiEREEESERBRIL ALY
MHEEANETZILAVEOSHER
REBIERS, QRBICEZTELOEE
EICKYERYBRLSIE D0 JLA—, 3) B
BRIRIILF—Z2BRIRILTF—ICE
BERTHMERFOREE MM
DEEREIT-OTWS, ¥vahbT/,
RFLANIIETSE RSB, #ae
flEHEh-€BBR MM FEORIRMN
AT, TO-HDHRTREEOHE
wmERBELTLS,

DOMETIETESREBERA D8
DALY ERPATARYEERE
ERL, E#EEDMo-V-ORAIED
FRIZKILTWS, COEETIE,
TONRVEIRBEILICKDTIIIILES
BT AV IZ K BEFEE S LD RIS
FEREEZNEREET 2EHOM
IHHBEN B EETELTULVS . 2DHRE
TILSiCH#EFT /RIFROAT DA+
RIEL L i T2 Ea— T B ET O,
EERIE YAt CRAIE T ORI
JOAEEAT HEMBEZITOTL
%, ) TIIAIEER L Z F BRI R ZER
L, TRILX—FWMYHITHT R
HENAFREAREREORAEZE
HTWB,

Mo y-Sb(Txq oxjde

Our research activity focuses on
catalytic oxidation over metal oxides.
We are developing 1) process for alkane
selective oxidation, 2) catalytic filters
which adsorb and decompose organic
waste oxidatively, and 3) fuel cell
systems and new devices which transfer
catalytic oxidation energy to another
energy such as electromotive force. For
these purposes, it is highly necessary to
control structure of complex mixed
metal oxide materials by new catalyst
design concept.

We demonstrated unit-syntheses
using heteropoly compounds and
prepared Mo-V-O based catalysts
hydrothermally ~ which have multi-
functions for alkane selective oxidation.
Cataytic fibers were realized by coating
SiC fiber surface fully with nano-sized
peroveskite-type complex oxide having
ordered macropores and mesopores.
We are trying to construct systems
which can convert catalytic oxidation
chemical energy to electric energy by
catalyst-semiconductor units and fuel
cell units.

feeiss ~oOnnS/,
FRFLANILET
= [ AR 4,
BERERIEIS T
=RBBIEYHH
FEIHL, R,
IRILX—RIRE
fRIRIZCERT D

http://www.cat.hokudai.ac.jp/ueda/
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Section of Molecular Catalysis Chemistry
FHREBEERELT, B-EREEREERICOREZ

B#EY !

Toward Novel Carbon-carbon Bond Formation by Organometallic

Chemistry

LARETERERKY, FRGERS Bu
BERE/METAO-HIRERERR m
ISDRFEZEITOTEY, HHINGHEE Bu S
ERIZBVTIFEBESN TE %R m
BRRBRERRIG/IRERBRG racemic
jéﬁﬂjb—cb\éo (R)-Mo* catalyst

ZFO—HIELT, FaFoaRED 50°C
TUREE ARG R B YIE B
ARERGORECHAILTLS )
(Schemel) , D RIGTIE, ARy B * >
BUTZ LEDRE— R BBSEN s (m
LAVTUBRELTRYIAADD, R 96% ee 95% ee
ROTFILEILENBEDOREAEREHTS Scheme 2. Asymmetric kinetic
LS A — I REBEBIEEN resolution of a planar chiral-ferrocene
CAHIENRNEEN TN, by Mo-catalyzed metathesis.

FEEIVITUMEER AL A2t
V?EFSE*L) " EZ:,%%;ET_%ﬁIE Cleavage/formation of carbon-carbon
X/ﬁﬁéﬁlfz?i_ﬁ?ﬁﬁl-ﬁgﬁﬂ bonds in organic molecules has been a
BT D RIS DRAFICLAIL TN major challenge in synthetic organic

Ech?miz): C'Giliﬁf(:t ﬁﬂtﬁﬂ"ljzﬁ chemistry. By utilizing transition—
Eﬁk;ﬂwk )7"37‘7%@@7':%“3'3%% metal reagents  or catalysts, our
"BV FENLHITHD. research group has developed such

reactions with unique modes of C-C
bond cleavage/formation or interesting

stereoselectivity.
(9\ R Recently, we have developed a novel
S reaction of forming an indene
@ e derivative from a titanocene species. In
this reaction, C-C bond cleavage of a

)50 C Cp ligand in the titanocene and
ii) O, migration of an alkyl group afford the
" indene product (Scheme 1).

Asymmetric kinetic resolution of a
planar-chiral ~ ferrocene by Mo-
catalyzed  metathesis is also
investigated (Scheme 2). This is a rare
example of catalytic asymmetric
induction of planar chirality in
metallocenes.

R

Scheme 1. Formation of an indene
derivative from a titanocene
compound with alkyl group migration
via C-C bond cleavage.

_ http://www.cat.hokudai.ac.jp/ takahashi/
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Template Synthesis and Catalysis of Metal Nanoclusters in

Mesoporous Materials

LEMATIE, AVEHAADHEEE
ERIOENTERFT/IVTREI—
(FIF, DA4v—)=HBERL (I
1), TOMEEROMEEIT-T
W5, COMEDBEMIE, 58T
JOSRE—IZLBiE M EREDM
L& AVZBHAKRBREDEHEE
T, FLWE RICERAET S L
THb.

&, BLlE, AYR—3RIUAH
HF O EfAlEPt/FSM-16
N, MEEMHAKFZEFDOM=COE
REEE RIS (PROXRIG) IZHLVT,
NMETIZBEVEES - S #RE-
REMERTIEZRLELE=. A
AL —H—ZZRW=FND
HRICKDEBARND, AYR—
SRAVYDTITMALRNEE EDOHE
DRIGENB N ENHIBALE= (K
2)e CDESIT, AYR—FAIYAH
BEEDTEILIFAIYAIZIEE
WiR (R ENREZLDILE, OF
LARIILTHOHTRLI=,

Fig.1 Metal nanoparticles and
nanowires in mesoporous silica.

Our research topic is the template
synthesis and catalysis of metal
nanoclusters such as particles and
wires in mesoporous materials (Fig.
1). Purpose of this study is to improve
the catalytic activity and selectivity
by the well-dispersed nanoclusters
and to develop new reactions based
on the concerted effect of the support.

Recently, we found that Pt
nanoparticles in mesoporous silica
(Pt/FSM-16) shows high activity,
selectivity and good durability in
PROX of CO in excess H,. From
mechanistic study by IR with isotopic
tracer technique, we propose that OH
groups on the internal wall of the
support is highly reactive toward CO
on Pt (Fig. 2). We have thus
demonstrated at the molecular level
that the mesoporous silica has a
promotional effect in catalysis that is
not observed for the conventional
silica.

!
| TR CO24 12 He

Fig. 2 Proposed mechanism for
PROX of CO over Pt/FSM-16.

—ttp:l/www.cat.hokudai .ac.jp/fukuoka/index.htm



Al o B B 30 R

Fundamental Research Division

EEr

Position under consideration



B3RS R B i AR

Technical Division

LG REREAT

T A—DOHARZIEFRAMERLTEE
— R AR TS AR
FFRM TR SR ICKVE
MEhTOES,

MEMBEEITIEERNEF
TEMMEE, XIRNBEFRNEE, |E
BIEREE, BEKEREELED
HREEFE->TLET,

E-MERBHARVMTEIEEN
BEWETXEDORSK - 8E, —RE
BHSRIZEDIEEHSRBE, b
FUAREASRAEIZL DB BOEK
TILDEEICHF->TWET,

E_MRAMBARUNTEERE
TERFYUN—DORE, NI, B
#IILHEBRRABHKREEDOMI -
EEToTVET,

Tz, RELRBETHEZEDD
CERHEREESIIREFEETLLEM
RXEEMEBEHE CHEL, €Y
A—DHRIZERFE, EEOTY
HWNEEIZDNTEREXR X TR
ET-oTWET,

ERNILEBNSN, FRINT
EASR-EEEKOEEIZLY
Bo-REODERBRZENL, Fif=ix
REWREALHEMZEZEIEL, &
HEFFTONET,

ERTIERIMESE

Breathing New Life

Technical Division is composed of the
“Research  Equipment  Development
Team No.1”, “Research Equipment
Development Team No.2” and “Research
Equipment Management Team.”
Research Equipment Management Team
is responsible for managing such
equipment as a scanning electron
microscope, an Xx-ray photoelectron
spectroscope, adsorption measurement
equipment and nuclear magnetic
resonance apparatus.

Research  Equipment  Development
Team No.1 develops and manufactures
high demand vacuum equipment. The
team also manufactures chemical
glassware from general hard glass as
well as a variety of special cells from
quartz glass.

Research  Equipment  Development
Team No. 2 processes and manufactures
special equipment for laboratory use,
such as the manufacturing, processing
and welding of ultra-high vacuum
chambers.

Aiming to provide a safe environment
in which to pursue research activities, the
Technical Division also hosts safety
workshops, explaining how to handle
laboratory instruments, equipment and so
on while demonstrating practical skills to
those working at the Center.

We are committed to doing our utmost
to breathe new life into research
activities through our technological
support by building on our many years of
experience in manufacturing glass and
metal products that have been widely
introduced and used both at home and
abroad.

£ RBREMK(EREXAFSAEIL)

http://www.cat.hokudai.ac.jp/gijyutu/index.htm
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LEHREMARRE LTOREU 2 —IE, ROERBH
REXFZTOTLET,
1 FFEMREHE

RKEZEFROMBRENA L2 —IZEKRLT, £
2 —HE EMEIERICEAT SMRBREIC DOV THREBR
RETOHETYT,

BEEAZLTHY, 2EOMEILFMHREEICH
EERZEZEMFLTVET . (KXRHAREIZEK, *kE - F
HEEEZXKLET,)

2 ZFEMREDOMRE
() AR w"=
T 16 EEFTHEL TO-HRERSEHR
HmEEMESE, TR 1T EELLIIHARHGRS
ELT, 2EOMRFBICLIEBERVUA VI —FK
PBOMRBRRER - FH®EIToTLET,
SEEFTER20F1 BICHAEFETT,
2) BFRRES
HENEOHMREZBEL T, MELELEORET—
TRITODWTL VRS LZRETHHDT, Fih2
EMoFELTEYET,
<EEQEEES VRO L>
»2006.9.14 ~ 9.16(F7 A1) A)
CRC International symposium in USA on
“Cross-Coupling & Organometallics”
(FHRREELERS VRO I L)
» 2007.6.22 ~ 6.23 (¥Lith)
The 19th CRC International symposium on
“Fundamental Aspects of Nanostructured Material
and Electrocatalysis”

% 19 [E CRC ERR S VRO LTF/ HBiEMM &

EABARLE |
» 2007.9.21 ~ 9. 22 (¥LiiRh)
The 20th CRC International symposium on “In-situ

Characterization of Catalyst —Presence and Future

Aspects ”
% 20 [E] CRC EIFE > ARy L THRE®D in-situ
Characterization —I{K & i RBE
= 2007.9.25(7 5 > R)
CRC International symposium in Lyon on
“Cross-Coupling & Organometallics”
(FHRREELERS VRO IL)

List of Workshops and Seminars

(1)CRC Symposium (domestic)

We integrated the presentation of our research results,
which had been held until FY 2004, into the CRC
Symposium (domestic), and have held this CRC
Symposium since FY 2005. It includes researchers from
across the nation delivering lectures, in addition to the
presentation of and discussions on research results in
various fields covered at the CRC.

In the current fiscal year, the CRC Symposium
(domestic) is scheduled to be held in January, 2008.

(2)International Symposium
Since 1990, we have held symposiums on specific themes
in catalytic chemistry by inviting researchers from various
countries.
< The latest International Symposium>
-+ 2006.9.14 ~ 2005.9.16
CRC International symposium in USA on
“Cross-Coupling & Organometallics”
- 2007.6.22 ~ 2005.6.23
The 19th CRC International symposium on “Fundamental
Aspects of Nanostructured Material and Electrocatalysis”
+ 2007.9.21 ~ 2005.9.22
The 20th CRC International symposium on “In-situ
Characterization of Catalyst —Presence and Future
Aspects”
- 2007.9.25
CRC International symposium in Lyon on
“Cross-Coupling & Organometallics”

FIRFEERER VRS DL in SADBEEBELER
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At —DLRRBARMEEELZSOHAEE
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HtiEE KRR > 2 —F8,R ] (5 1 BRI

International Collaboration

CRC has concluded Departmental Exchange Agreements
with its counterparts in various countries as part of its
efforts to promote international exchanges.

1) Counterparts : School of Chemical Engineering ,

China University of Petroleum, China
Concluded Date : December 7, 2001
2) Counterparts : College of Chemistry and Molecular
Engineering, Peking University,
China
Concluded Date : May 27, 2002
3) Counterparts : Department of Chemistry ,
Tsinghua University, China
Concluded Date : May 20, 2003
4 ) Counterparts : Institute of Organic Chemistry
Department of Chemistry and
Pharmacology
University of Minster,, Germany
Concluded Date : September 17, 2003
5 ) Counterparts: Institute of Inorganic Chemistry, Aachen
University of Technology, Germany
Concluded Date : August 16, 2004
6) Counterparts : Kekulé Institute of Organic
Chemistry and Biochemistry,
University of Bonn, Germany
Concluded Date : September 9, 2004
7 ) Counterparts : Department of Chemistry ,
East China Normal University, China
Concluded Date : March 18, 2005
8) Counterparts : Fritz-Haber-Institute of the
Max-Planck-Society, Germany
Concluded Date : December 26, 2005
9) Counterparts : School of Engineering and Science,
International University Bremen,
Germany
Concluded Date : May 22, 2006
10) Counterparts : Center for Catalytic Science and
Technology, Delaware University,
USA
Concluded Date : June, 2007

Publications

Research activities at the CRC (including the
aforementioned various cooperative research programs)
and executive summaries of research achievements by the
teaching staff are covered in the following publication:

[ An Annual Report of CRC Hokkaido University |
(once a year)
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FRAREPHARLE LT, ERSNOPLHEICBH
ENTVET, Ffz, BREUIOHRIZLHHY O
TCEBOBHE LTHIRESATLET,

—MwX EFE R

T 10EE 6 1 3 9
TRl 1EE 72 7 8
TR 12FE 88 4 13
TR 1 3EE 88 17 15
TR 145EE 77 15 22
TR 1 5FE 79 7 22
T 16EE 72 9 20
TR 1 7 EE 105 12 23
TR 18EE 106 7 15
FRERE

MERREFFR, HARER, HARIFCOER
RENTWET,
EffZECORRIZ BRNM L2 —DOBHREE
BERALTVET,

OERE ER=E
TR 1 0FEE 146 58
TR 15E 183 53
TR 1 2FE 147 88
TR 13FE 183 56
TR 145EE 155 59
TR 1 5EE 195 48
TR 1 6FEE 179 53
TR 7 EE 146 79
TRE1 8EE 165 71
% B

Tk 1 8FEE, IRDBEARESINFELT,

KE H#HE R
Prix Jacques Tacussel 2005
(International Society of Electrochemistry)
INEIR IEE EHER
BREILFEME
(AHERIEZHR)
RE XE #HiR
2006 FENILFHEE
CtieZFths

INEE IR A R

Number of Scientific Papers
Research achievements are published in the form of
academic papers in academic journals. They are also
published as books and reviews for non-specialists.

Original papers  Books  Reviews
1998 6 1 3 9
1999 72 7 8
2000 88 4 13
2001 88 17 15
2002 77 15 22
2003 79 7 22
2004 72 9 20
2005 105 12 23
2006 106 7 15

Presentations

Research achievements are orally presented at academic
societies, research meetings, discussion sessions, and so on.
A great number of research achievements are also presented
at international conferences. The CRC research activities are
thus widely known.
Number of oral presentations

Domestic International
1998 146 58
1999 183 53
2000 147 8 8
2001 183 56
2002 155 59
2003 195 48
2004 179 53
2005 146 79
2006 165 71
Awards

Three faculty members received awards in FY 2006.

Professor Masatoshi OSAWA
Prix Jacques Tacussel 2005
(International Society of Electrochemistry)

Associate Professor Masamichi OGASAWARA
Incentive Award in Synthetic Organic Chemistry
(The Society of Synthetic Organic Chemistry, Japan)

Professor Bunsho OHTANI
Japanese Photochemistry Association Award 2006
(Japanese Photochemistry Association)



NBELOB/SLUVRRAFERBIOS Y Grants from Outside and Research Projects

REZORENRENHIF IS REEIODT While school budgets and other operating expenses are
J FENBEEOMRREICEDIEESIIFLAKRELL being reduced, the proportion of external funds, e.g.

2TWET, proposal-based projects, in research expenditures has been
MetE ZAME HXREBRE FHE ot increasing annually.
FRE10FEE 17 6 0 13 0 From From
ER115EE 15 7 0 12 0 Government Company Endowments
Frk125%E 15 7 0 21 0 1998 23 0 13
THR13FE 15 13 0o 29 1 1999 22 0 12
FR1AEE 15 11 3 30 1 2000 22 0 21
FH1GEE 16 12 12 26 2 288; 22 g gg
FER16FE 19 7 15 23 0 2003 P 12 6
FER17EE 21 9 18 24 0 5004 26 15 23
FRRE18FEE 25 10 14 14 0 2005 30 18 24
<RKRHGHI> 2006 35 14 14
-HEMREENESEBHARS) (FR16~20%FE)  <Typical examples>
MR R IHC YRR ALK DAL & 1B ERREA ) » “Development and in-situ structure analysis of novel
- R RITR B R MRS TS SR MHEFIZE  metal phosphide hydrotreating catalysts”
FRRE (SORST) (FRk15~2O0FE) Category “S” of “Scientific Research” in Grants-in-Aid for
[E BT EFROTFOEREESE] Scientific Research  (2004.4-2009.3)
RS ATREMEES R — X / R— 3 014t - “Development and Application of Multi-Substituted
EEERRT— (FR18~2 2458 Molecules with 7 -electron System”

Basic Research Programs (SORST),the Japan Science and

(ERBEMHEAV-ERBEELAEETBRRFOD
1,@]'_’ > Technology Agency (2003.4-2009.3)

RERETEESH Number of Graduate Students

HERE, EZFHRR IEHARHE RERER & We accept students from Graduate School of Science,
RO AREIZE > TULETD, Graduate School of Pharmaceutical Sciences, Graduate
F1- ML O 70 T4 71 FlELHELTS gchool of I(EjnGg:]ingeritngé (.ra‘}radluafteL.Sfchgo_l of Environmental
Mg ts  Sadmap e - 4 FEEman - \ cience and Graduate School of Life Science.
FHE, FHHEEI %Ii;_:ﬂ’]( Fﬂgi‘m *9, NUmber of students

. z Master Course  Doctoral Course
TR118%  ae 15 as 0

] = 1999 26 13

FR1 SEE 27 22 2001 27 22
$@14¢§ 27 23 2002 57 53
¥@15¢§ 35 25 2003 35 55
$¢16¢§ 34 24 2004 34 24
¥@17¢E 32 25 2005 32 2 5

TR BFE 23 22 2006 23 22
MREDZA Accepted Researchers

EIREMEIHERML T, HAABTHEIZSM Reflecting robust research activities, various types of
TAHEEMNEZ TLET, researchers have been increasing in number.

COE H ®m #NEAN FEEH B = Number of Researchers Part-time
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