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JIE RPN B 4A | H19.4~H20.3
BH &1 AR F AU ELESAE | H19.4~H20.3
fREF VESE [EE I PNES B ELRAESAE | H20.4~H21.3
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Bl h AR R T U EfR%4 | H20.4~H21.3
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W ES RPN ELREYAE | H21.4~H.233
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K FER AR P B | H224~H.24.3
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Hai-Long Jiang EHES RIS B H20.4~H21.8
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B B 5 RF R T B H18.10~H20.3
Al EH b s K B H18.10~H23.3
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K b amas AbiEE KA R R H19.1~H21.3
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R HE FUPN R &R H23.4~H24.3
AH ST JUN K & LR H23.4~H24.3
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K4 il PNk 2N HH
il R NBC Ay a7/ irs H21.11~H24.3
EJ P NBC Ayy/ =77 UiEA= H21.11~H24.3
AR Hid NBC Ayy a7/ e g H21.11~H24.3
AN NBC Ay a7 WHEE H21.11~H24.3
b NBC Ay a7y WEE H21.11~H24.3
OWr#eE H

FHIMBE (L2 — DB %
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§5 WFEERRAE K ORAR

5.1 &5 AF—D#H & Green Sustainable Chemistry & H 5 L7-fbise D BR¥R
(EHEBRFHRURTFRE BRI 7 v —)

(DEFFESEEN A K OELR

AW TIX, SRR, RIJME, G071, A1 7Y v R T, WL E
SN R DA B OFRmE EICERZ 2 mELTO4&Y 7 A X —&EES - BHElT5
FiEEREE L, 2O OME 2t & U CH WK FERb, RHEE ERR L. EIRPKHE
b, BHERETINETITRWH LW OB Z 1T 72V Green and Sustainable
Chemistry OF 7272 EAA HE L T\ 2D, ZREARRMEAEYEICEZER 2 nm L FOIFA
=L U T B E(L T2 PRLL RICIEFIZEATZD T, 2D% ORIGBRH THE R
WZAL R PO REDREDESNT-721T TR EA~DOREHELHEA TV,

1) &F RiF - 7 FREZ—DH - BEELFIEDRRE

LI FHIB T I Z L, LB RS DMEND T, F IR0 T AZ—ICTHZENRE#ETH
o7, KR, BRVEWE ., IRF. A E S EIZ&HEL 2 nm L F D7 T AL — LU Torie [E @k
TODIXEBIN TV oz, AWFFETIL, RO DD FIELHFEL, ZEAERTOMEL
RGN T T IR, V7 7AS—E L THEF T 5Tz, 2O ZETAS B OO AR D
TS INRAY - N=VINSE SNy = TN

7. MriiiEIeiE (Deposition Reduction) : RO [ AT & SO6F DB A a4 Dbl A4
ZEREE S| S CHARRmEICHEAT, ZNEEITTHIT AulONTIE LT 5, KA TR LA E
IORWRMARRET HAZENEETHD,

A. FHEEHEIIZET (Reduction by Surface Functional Groups): REH T IV TET =4
PERZ S AT TEWTEIL T 5O T, BILAIN A ETLOBIEIE TOaan A R4
DIBADE N,

v, [EFEAYE (Solid Grinding) : SR CENRARIEEH T2V AF VA D) 7' L
72— bR R R ER REDEFEIR A X 1ZEAE R TOHREYEIZH DT,
&) TA— P AXETHIMETEL R TENLTHD (X A-1),

. WAEYHT H PR IE (Sulfide Deposition Precipitation) : SREE/KIAIE T CTE&E ALY
(Au,S,) EL TR A B ERE Y (MoO,, WO, 72L) LITHT - LS, 225 HBERR T
A fRT5,

. KB fiE - B L (Hydroxide Deposition Precipitation) :  HF1C Au(OH), @
R EAESTIND, TAHVRCHEA A AL ZBRE LT 212 C Au(OH), ZIAfRS
BT, pH & 2-3 I2T 22812 XEEMe B EREY (MoO,, WO, 72E) BT Au(OH), %
B - PR Z2 R BERK T Au(ONZ 43 i,

F. BORFEDRE ST A AR E E{kiE (Organic Gold Cluster Deposition) : 4>
EDOFHAAEHDFRNIER (i 21X, CeO,) EIZHREEIEIEZ 2L T, ORISR ST
A= ZiNT THBBUAL 7213970, SHIZZEKT 300°C TRERL CH BB -2 BEAN3
Do ZOHET, JHFE 11 {8, 55 fiE, 101 HDET T AZ —ZEHE S 3 (TR FIZ[E
EALTHIENTES,

2) Green Sustainable Chemistry ?DBA#H
RFEOVREFEEESOS, NAZ~ A KB WAL Ak, Vo Ry NE A e L | FEH
(ZHEA SN0t EEZ RH L, O TRRISNTILLTIORTEI THD,
7. TRELVOKMH BRI (K A1) B TAY—fl I T ey o Loy 1R EE R
DHTT L F X P AREZH — B TR CED, ZHUTFEAERE (RERFOET L
L LIS ) D AR CIINI D TORLEIFITHY, ZILETOH, SRAMLIZ L~ THETERE
PE, Angew. Chem. Int. Ed., 2009 C Hot Paper &L CH I 7=,
A, TNA—ZKER ORI LD 7 VA BOBE R G A ALOs, ZrO, & ZH ks
F5L.60°C. pH=9.5 (ZRITDHT Na—AfE{t.d> TOF (Turnover Frequency. % f 4@ 5

- 12 -



FHEBTODIGHEE) 23 45 s ITHE#ET D, ZAUTEHE CO B bIZxi 340 1s! &b
TIERITRE,

V. H )= PO EEBROEESR . KEEFP O ) — VR kIT T TIZ MgAl,0, 23
HARE L THRESIN TR ZNLEVENZCu F—NiI0OZRHLEZ &I2LD,
FOSIREE 2 120°CE TR F &8, BIREK 85%LL FAMRETx7-, L0 AEEMEDEWN
SABSO T Au/La0, & Au/MoO, 37 & h7/LT B R 97%LL EOEIRETH %,
Au/V,05 F721F Au/V,05/Ti0, DEEE A 90%LL EDIRINECTH- 2 5 Z L2 R L, ik
S LK MR BEICAERD EFITE D Z ENDbho T,

T, RUBUOEGKFBIIC LD 7o DA Au/La(0H), 732 EXB Tk
EMMZ7e Thyranttr 20T 2HAEHEBRRH LN, 7 a~t
T U DEIRFEE 10%LL BT D2 ENRREETH SO T, WL E Tl L7,

A BREEAROH LWEEZRE (K A-2) 0 7=V X ULT I — b L
T, BEmb., BEBRIL, KF LD 3 BEEORILEEFE L KFEEDLTICERT Y
ARy TV, —BECIERE TR T L ORI Ls, R e T kT
X7 nva—nofikFE, e RY ROLR, 4 2004t KU Rk 2KkFEEN
WATTHNLTHY, BEIR T PN RIGEOAE & 70 5

CH,CH=CH, + 1/2 O,

> CH,CH- CH,
Dk F2/ )PS5 O

@

® H,0

= R R
EEFBRE
FEAMSHE TH
BLERIIR
S—:ALBR
J. Huang et al., Angew. Chem. L 2nmBELF

Int. Ed. , 48(2009)7862.

10 nm

X A-1 7at’L DR ALOFIR SR 5 3 20Ot (D~Q) &
45T AH— DA B (HAADF-STEM) 5 &

1) K. Shimizu et al., ChemCatChem 2009, 1, 497.
2) N. Mizunoetal., J. Catal. 2009, 263, 205.

3) AHIR

X A-2 47T AR —ZAREF T S FLMEBONT B 5 T KD IERTFRT 2 DU Ry MRk
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(2) HFEBEDOSBIAFFINDZIFR

LRI CO LT U CHR BRI i TR & K I AR RN 3 D DT, B
B2 CICH S THLN, IR TIXFE A OHEHT AR E T HO TR 2IEE LN D
ZENFEM LDy Tholz, ZNETEIRT D202, &filfiia PET AAm LT, BES
TR L AEDRTLOZEZENRIELTEBY 2012 O LTz EL TV,

WHEREEZro, T /HIF
fﬂ_':mgo %O)J: ':
F/RFEEEFL,

NBC ) INBCAYLaTYI () EDHEBEHE: 2012FE LHFPE,
=B TCOLHCHOZE L i TEAHARIDE S FE I LR —
Xl A5 PET(RVZF LT LTI H—R) R X RHRE U=l iRk

5. 2 FEMMIHEBEL B, BIOHHETAY— MO
(BT A TIPS — TG AR/ L — )

(DAFZESERE N B OVl

a) BT HEMEICIZEMATOBEEE
B B EEBLZ TIE Au/TiO,. Au/ZrO,, Au/NiO, Au/CeO, O 5[ #1E 2>\ T TEM,
HAADF-STEM 22417\, - fifBED Profile—view HAADF-STEM 44155208 T2,
Au/TiO, F i OBLERE R O8-Ti O R ERBEAFEML | 0.33 nm DIEAFS7-, ZOR1EM
FREEL S — G RO RN | BREIIZBBNGFETLIENRRINZ,  F7-, Au/NiO O
F UL, BRI 7-& NIO HAHE &b o iR MEJE 5 A7 BfR S b7z, Sz CTHEE DL
NBBIESN, — 8 A LU R FET DI EPRBS LT,

HRE LR 2 IV Au-TIO, BEF LEBHI I T, ki T 0 ik B i A e i | 2 - B
BHRL, EERXBA AN ARRETHY, KK FHTIELZGA LK FH TMEALI-SGET
IR RRICRE R ZER RO LI, KFEF TR FOREDRIHISNDZ LN b-T-,  Ziud
B —JFRBEE R D PRI TS, TiO, DERFHE K KaZ i ClEa DM 25 = 3 /LX — N K& D1
RAEBRLT=HD THD,

T PBEIC BT D AE AN ERTIL Au 2335 0 A8 N CIRBRE e s 2 b a8l 22
FTHZENTEARNSTZN, PURLIZkH DBIE ATV, BER 1L DR(bE CO IZXDIEITLHBLLMN
BlEisiv, TAEANZLD AW e G2 b 2B T A2 e N T, B IRIRE IS LD B ik
DHOD  HAFEIZ LD EIBY T ENTE- RUT A % OE T BAERIC LD T AE AT Coflt
MEHBIZ O R BB ICE > CEERR R THS,

b) £ET v— 7 BEMFEICIOMERE
BT R LR E DS R E BT D BB BV 2 SN 5721, BRI b R VISR

- 14 -



EEBRM N T u—T BHMEEE W T, lx OF Rk 2 EALE AT o7, TR
1% Au/TiO, BT /UM 26 G2 & LT, B B 220D TR B CEML -, Z0HE 5., R
TOBMBENIT IR OBA VAR REERE AN H D2 R L, OO FL 1 & faf
BEEIL SV DR EN 2N DT RISNAEE L —FE LTV, BT A X RENRFEETELD
IR ARGEIR (I T AS—LRES | BAE 2 nm LA T) COEMBENOZEIX, i1 70 F O s Eio
AN [E T OBEA RIS TRIAZR SN 2L, 4 B DITRE TSRO RER B A D
=L RIS NEIR DO A X RGN T 5 L TEBERAM A ERD,

Fo, FHERZOR R LD, SLHREORE AR E R O F EGatENEE CTHHIENHD
DINTTR TN, TV EFEBRINITARGET 272018, RO AT KIS in—situ STM BI5241T -
Too ZORER, Ti VT 72l Cl3s T R HIXLE(LT 208, LR CIIRZELLT 5L
DAL ST, ZHUE, A 7RO (L CHRIRER oL Ban M B 1B 2 51
7=zl REOMRAEER ZER T 25 AIIIBr R HKIC OV THEETLIENEET
BHZ LR EZRIERL TS,

¢) Au/TiO, REDJRF - BT & LAl Ar

Au/TiO, RISV T, BB CEESN D R E L H LR Type 1(TiOL(110) ||
Au(111), TiO,[001] || Au[1-10], TiO,[1-10] || Au[11-2]) & Type H(TiOx(110) || Au(11-2),
TiO,[001] || Au[1-10], TiO,[1-10] || Au[111]) IZ2U T, R iliHEEE T AL, FES). &
T i RV — O — R G LB SRR I O — R T E IR &
1To7=, FETO TiO, ORI B L, b Eam b i, Tio, &Mz O-Kx &t
Ti—rich S, O ¥ IZ Au 2826 L7 O-rich i D =FfEIZHOW T, FHEX(FRFE DR T
XK OFE XTI EMEE, Fim D4 DEIRIBIZE B LIZMIT 21T o7, TORE R (b
B L SR Tl Au & TiO, IIOFE BAEH98AS, Ti-rich =2 O-rich TiZ. % % Au-Ti [i]. Au-O
TRV BRI, 2208 CHEe R m A RSN DI e, B2 TIX Ti-rich SN2 E
72, KERHTiE O-rich REHIEELIDZEDNh o7, £, Ti-rich Fl. O-rich KD Au
AT I3R R E IREETHY KR OJR L4235 AuJR 71T, s EE PR MICBEIL, BRFR O
p BB E TR p~d IREETERR T D2 &N b7, ZO BN G, ryRET LV EE L, Ti-rich ft
=<2 O-rich S OFFF72 Au R 12386 5 Ji #5358 (perimeter, perifery) CHR M HEL 5L
DML IC B DD LT DT VB R LT,

d) Au/TiO, & COEE AR DKE 7 FHRREEE)

KR OFFBESS DS Au/ TiO, BEA St i JE fas ChREE 2 Al REME AR LT BRR DO R A 525k
DOEEREZFRET T 5720 | FRIAE 22 HES< Au/TiO, &£ 7 L (e RET V) L TOKFESL
TR OF — G R AT o7z, Au M, TiO, K iHi, perimeter fFUT DR & 72L& TDKFE Sy
FDW 5 - fREEE B AR T2, FORER. Au-O-Ti #1E%2%F-D periphery site T, KFEHFDfiR
BESEECTVMHm N LS, — . Bix 7e Au Rl B TOKE GG T OREBER G SAD T —
JFEEF D, Au (TS LT KBRS B T H TR T 285 D= 3L X —fRBEN | 52
BRCBlEIND HD BRGSO =RV — [EREIZ )G 92 AIBEME DS RS iuTz, LLEIZED,
perimeter CODKFE DREEIZEE-S< HD UK IGDET VEHRR LT,

e) ZAMEEBENLE T MORIZE S - BE{L Lz &7 TR 7 —fili

WERR A L WO/ YRS LD BB LR B 2R T2 8474/ ML L& R
N5y ZIF-8 ~D4BT T AL — D i 7 i B EARIT B LT, Au@ZIF-8 3, CO DEE{LEUSRIT
IEMEZR 3 MOF HEFE®R T 2R T D WD COFITH D, 477 A% — ISR ICE
W ZIF-8 IZBIT D i faHfER L, MWL EMER LT,

EREILAE B ICIEICID, 27 o UIBIEE A T 5 Au@Ag VT AX—% ZIF-8 IZ[EE(LLTZ, 7
FTAS—H A XD T/NS<, MOF ORFL K OHBFLIZHL R 9-% 2R A& | S0 72 Au@Ag 77 A
=Dy B A R EFIE L QD EN b o7, Au/Ag HICE > T 72X —DHK
WAL, F-. Au/Ag DOILFEIEFF D MERIZ L TrIAZ—DREGE L LN bIZHE N, E5(2,
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ALERIZ XD Au@Ag 7T AX—1T AuAg A&7 TAL— I E DD AL LIZ, NaBH, 2% 7
#l|&9°% 4-nitrophenol (4-NPh) OiEIC R TIL, 27« /b Au@Ag 77 A% — 34 @ 11 IR %)
BARFEL, HEESC AuAg B4 T A — 0GOS ME 27~ 32 &b o,

) BT RBICLDER ZR A LT & 7 AL — il

T E=T R (AB, NH;BH) O HFREE DR IL 1L, Au®' L Co* DI TLEENM D ZZFIHL T,
Au*'& Co* D PVP IKIEHRIZ AB ZNZ5720F LW fd TR E 5L T, —BeCay - o= /UifE
ET 5 Au@Co VT AR —5 A LT, Au¥ 1 AB ICE> TR B ILSI., &V FAZ—aT %K
L. 51T, Au 7T AZ—DOfEAE L > T AB SIIKDRS IV, &7 T AZ — DR ETE M2
Au-H FER AR SIS, B4R OREITITITIZEITL I ERE 5 AB DR TIX Co® DIZTLHREEL,
Au VT AF—F IR ST IEME Au-H fE 2> T Co? BB G ITE TS, Co vV A AT
HZEERMUT, FFEAFIHLC, SHIZ3EEDOaT - /U iiEEH T5 Au@Co@Fe 77 A%
— DB T, ZNHDaT <o VI TR —X, B RZIEIZE ST, AB OIKSy
PRSI I BLE Y EZ R U BRIOKB AR ES LN TE SBIZ, VTARY— D%
FEO728 | A AR U CRUSN IR DA G\ 20 B - BN 35 2 3 TE D,

AIBRIA Aulen),Cly; & Ni(NHy)Cly, ZHWT, #iXE/WEIZ > T I F 7ERICPACIAD il
Au-Ni 77 2% —(Au-Ni@SiO,)ZFHHLL 7=, Au-Ni@SiO, 1%, Au-Ni RN RICE->T, 7oE=
T RT AAB)D MK 53 i « K S8 38 RO i OARBE TR 2 7R L, 512, Si0, v =/V O LRFEVE
(20, Au-Ni 77 A% — 3@ W AEEZH T2 LT,

g aeftfEoHEERICETLIELE

SRIC KR TG RS- ER H DR 125 100nm LL_EO—H O &M K 2N CO Bk SO ARIR.
EIETEZ R, REENEE AR LTI &2 A L, CREST #FZED IS LT, $RFH
TRHT DFE LW RFEHZ DWW T CO B IS O EEFR RN 21TV, R DS i
T O, 28 CO &MWL A5 T COz HIRAZAED, St CO, 77 T o T DL IS Lz, 2
SO RFELD Ag K Uit EXAFS #1725 Ag JR 1% Ag-Ag BN ALK 2. Ag-Au BN E#6
DOENIEREEICHY, R3-SR B, AL~ TSN TWHIEE RN LT,

M-0 &G T D 87220 HO 4 BE LI THEF L= & fikiiE D CO B SSTEMEZRIE L, 4
HEFOZNHEE L, M-0O FEE DNEIZESILIzEZA, CuO FIKDLEZATEHEZMFF 7528
WEDIEME R B RN RN ENDZ LA R U, Fix O4 R R4 it 2 T X
VB LIKBACSRE TR LA, WRITEWE DD 7 o~ U N ERINEC AT AL &
R, BFHREL -, PVP {45 AuAg AR 723 pH10 O/KIEIEH T ALO, HIKIZRFEL, =D
DT T — 2N I PVP REERI O I 7y B AZ &AL L, arA N & KU fil
WG H D7 REL TR E L, &28 Bt A4 AMEIE CiE oAl &
LT b OFEEIC L > TIE NI T AZ— L~ L TE ot T52e2 AL, BarHEL
=

h) & Al A F 2 R AR
R RIRILY) ., FFIZ CeO, IZE&TTAX—ZFFT DL RIKRIREHH OFEBR LM ERFE(L & TH
LY R FF T2 (DB AR A L, WAEBARAE L CTRE TRE CTHLZ L A
DOWAEFNIIMBNZ IV FAEL, VIR UAE I TEXHE VI UERDOBARANZ VR AR 3528
Dot

W 75 WA — A5 AN AE DI UIZ KD EZHA WD Y ot ADREENR A RETHDHEB 2D
o, BN L OE B ZTT o7, PCT HEOBRO FEEEHE RS 2B W T, [ Tosg
RIEIZOWT, FrHivE, B PEZE ORI TREMEN GV | LOFHI 2521 T D, BifE ey 7
K OH RIZB W TR R ThD,

Ji a7 o0 52 I PE ) B 72Dl O REZBRFE LT, @ WD D&l A T, il
W DRI L7p D R a8 FR O HERR ) DS T- A e R 1se [ A4 U IR IR & D D D3
TD, ZOWRIRAERIZE R UBERL, KTET D847 TAX—PNEE Y —IZHE S, Si0,
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RNZH LA E | M OWFRIE TR N AR RIS B IR T& D, CeO, IR LT 585
B DNFFCARIEE A < DBT WA BEUIERIED 275 UL EICH RS L ZENTET,

INE/EL TEATESREMREH

£F/HF
e/ nrasERER L cEm | )T
f5l:Au/CeO,, Au/ZNO, AUITIOF LBk

IZTE_\ B OB R
mw-wﬁ i wmmricans RERKRE

Au/Ce0,I3200C
TR BN 4,6 DVMDBTH
WEME

st DBTEREE ICHRTES

3 S[E#RYEL# &M CEESEIR KL
DISKU EDRAES -

&
B N Bl | TG (7 hBR)

S
DBT 4 6-DMDBT

y

A \
[ (& R AR5 # Jmm

-
(R WANEL7:60) UL 20 ey

i 0.1ppml FET BT 8

B-1 &7 ki1 fllita 7= W 5 B

@ FERER DA R RS ND R
Al OTE M RUXA IR 1- LR OB E I THLH EOFE RN SO DD 5D, 1B,
EE T n— T S, R R I ETITEL N R TOBE A IRESC B
FERARAF A AN R KU LD B EIT BT 550 JliX, iS22 IO RSERAE 3 272012
RARTHY, FHEER RO 21582 L CE T FT EEI/RD, T2, R HEL -4
MAERDIRDILFEREEIL, CO BLIGOEE FRIIIF L DB X SV TE M A ME T L EFR TN
LTCW5, &4 81 L~L THE 32 A REME R E L TEIKET 2T VL, &
i 2 D& JEBBRAL M) D24 F ASTEMEY AR L TEIK S 284 i B asin 2 X # L TR0,
Ao th O TS 2 1 U 7= & il BR % - FZE D FR 81 & 720155, T RARBERE R TR DL Au/M
OFfif e, AuB &Mt X, 4%, &Mk DT/ J A7y — O A4 b EEBIZMOFHRD
LT REAIC AR & e il S A~ DS R ZE 3 ] 5 T & D,

W 3 A — WS AN A 7 o A2 DWW T, S 5% AR E O ILFEBFZE Bl S 115 AT RENE
WD, 47T AN — % FINT= 35 A Tl OB Al S bR F72 W25 B E DD 7208 it i
JEFEZ 10ppm 75 0.1ppm LA FETIRB D ZEN T BETH D, MO PFIEE A D CTHAH
BN WA ZE T, kB e n P ath L7 7 —REHLE I CH 6 R TEHEE 2 HND,

5.3 @JSAF—FT MEDORE#EIE, B IR, (LERHERE
(SLanfERY: REWE LV—7)

(DAFFE SR N A e OVl S

WIS BIX FRRO 7TH B IZO72505, WTivh, i K SRELZ—D BL-8 ITHWT,

BEBERN—R i situ TRIEMYT 24T o7,

O Do —EIckD, &7 72X —DERIL R ET—R
SRR AL —1EIZ L5 T, 0.01 - 0.05 nm/min DG EE TAUY IFTAY—EEIL T, &

FEHEARDIE R FICRESE, KL LT, VI977A b TEAT 7 A =R (I —R T

—JWE) AR E—ENT T T AR @, b Emm i, Ry T BIONE LS LT oL

(110)Z ., NiO(001), SrTiO,(001)FE A A L7, Au 7 T7AX— D EE—RiL, HEEB LD

TR T OREEITRKAET DI LA LT, B2, 797 7 A BTk, FERICRER AR

D2RTCIGIN R T D08, AR X — X3 K H Tl FEF NSy TAR— (R Er & ie) i
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TERSID, $E1X, FEFITRKEZ Au A DEREE = RAFX —[l~DOT 7N THIER TE T, Fe.,
R T TF LR Tl P2 TR DPEE L, IRV T3RITEEDREZ MDD, ZDLE
N O Tl 1.6 nm OEF YA ZXBFAEL, S EERIZICE Ltk N B LOES
FIENZSR TR E N ED, —F . BIeEIN=FH TR A X 3FEEE T B LD, 3
WIS RENRI D, ZOINT, BRI A ZXOFER, FARTE R LU D2 H O S 1S8R AT
LIz BT —REZEEMIICHONIZLIEBRIIRED, &7 T7AZ—DY AR L, ZLOHE ., Eil
BIABZRICID D, REHERL O BRI SCE 7R CREEN (LT b OR R & FLHZ b
WCHEETALENRDD,
@ HZANX—AFUHELUC LD S TALZ =BT (&) =L (XTTUT L) DT
FEIAR AR LT 2 T AL — DA X JlR %, R RREA A BELIC K > TR ET D TiE%E
WESTUT= (5T 7 RERFE) o X8RV A X1% 1- 5 nm T, FEE1X~0.05 nm 5L 77, — 5. a7
L TN—T Tl IS E FHRIC K> TR L TED, AMED 5 nm LR a7y - ok

- c-1.
' ZnS FAR BIZHHEF L= Au (=
o Qe @] |3 D s
2.0 p —— Smaller 2 RBEA A L BELA Y L,
Unimodal Dist. & ‘ {EUEX/\Oﬁ e (1) H:%z
3 15| —Aloyed o b BN S T4 A R (27 D8y
z § %18 nm, LTI
£ ol /° X & 2.4 ) BEE KXY A
= o7, Z (27 OFHE 3.0 m,
& /N THIIE £ 4.0 m) BEA A
051 g / © THERAR - 74y P TE
’ 5 5. RBHRIT. Gkl
0.0 : . . : BADART MLV EFRLTH
108 110 112 114 116 5 R
Scattered He" Energy (keV)

W OB CTBET 203D TR EETHD, ZO0HT I, — M IZER I A 1E 2 i L 7= 5o
DOEFBWBICIORUTRER, Fe, 2O RO LOAEDOHELEE L, &5 iFhE
T HELIE L RS BRI AT 7 RO BRZEIC Lo T, =/ L (PA) AL 2.5 - 5 nm, =27 (Au) £
1.5 = 4 nm OG- A XPENA[RETHAZ ENEIESN - B E:0.05 nm) ., EEE, A4 BEL
THRDHNT=ART, REHERISGLE DL SN S TIEE L, vV OAMRIL, BEHOE]
BREREL—E LT, Fo, ASLOF B EGRIFHIITHIZENTES, a7 - v =/ViEHT, =
T b IV — T O PG E R (1L 0 HRERRR) ORI LD,

Cc-2.
Fia 7« v 300 kV E 7B
Sits,  (PEKSAF - Bk W EfsHE L)




®

JEFEA IS LD S I AEREE), d-band HEIED T

TENT 7 ARBIE EICHEF LT Au 2RI d-3 Y RAEIE D A RAKAFE 2455 E
L7, d-band &% Au DOV 1 X3 25nm (150 atoms/cluster) UL T CRABIZZE(LT 5,
L2>L7223 5 d-band center [X. d-band model @& & idiilz, VA X & &bk
FermiLevel 22 Him S 0vo 7=, B 1JREFHE LY . Zhud, A X0 & & 62 Au-Au R
VREMEGTEOTDH Z ENRINT, 2R, &R /R FIc— i 25 Z &b,
Au F R ORI LI d-band model TIXFRIATEX 2 WZ E B BN E o772,

d-band width, Wd

4.6 T T T T T T T T T T
aqlBulkvalue | Tl
4.2
40+
S ]
L
- 3.8 ]
= ]
3.6 Meas. original spectra 7
4 1 < Meas. deconvoluted spectra
3.2 T T T T T T T T T T T T T <
0 100 200 300 400 500 600 C-3.
Average nunber of atoms/cluster TENT 7 AR
FFICHERF L 72
45 T T T T T T T T T T T T {j‘é 7 ? A & — 0)
a4l d-band center position 1 | d-band ¥EX&E DY
83 e Bulkvalue ] | A AKAFE
42t .
41F HH -
HH
E 401 ]
oo 39k :H Lo
38 —0— 5 K |
37t i
36} 1 ]
35 1 1 1 -1 1 1 1
0 100 200 300 400 500 600
Average Number of atoms/cluster
500
1354 keV Ne*
@ WESCBC L5 R HE K SR HH EE O R b, |~ S IH
R RRLLRLIE L0 OH D Tr1E 3 08 —sa0 e "
I, R MR BB W TEE THS, 3 oyPYRE—
— AT SRR S 0D R A 1 PR 3 = sl
ThBA, T RLF—Ne BHIZED 2 T Dot -
M SCBREIC Lo T R CARFR AR 3 R ',:_"v.
HITEH LA RIS H LA CR T, 471X R vt
1. Si(111)-1x1-H 2. 135.4 keV Ne* % - it -
RH L THRONKBEA I PV ThD, 00 15 mo 15 1
Recoiled H™ Erergy (keV)
JLFL(110)2RHE TlE, ~0.01 JE-FJED - _ b
C-4 BMERBRIEIC X 2 ERE K ER

EENELN TV,

- 19 -




® LA OB E)

b d—RARKRE O E/ERIZFE<, &IPS L3R ez L, /48K /M T, B
BT =720, — 5, SrTiO,(001)FB L ONE TS 4072 TiO,(110)FR i Tl FERN B A ~BRIBE)
WAL, LZAN, #uediz TiO(110)F EH2=RIE CHRERE LR IR v F (0-TiO,)
T, INEHRE LIS G @00 ERA~EMBEINEZLZE AR LT, ZOmFEY T KT
1%, BEAAZD Ti Hl) FICEER R34 L (0.1 JRFJgLLT) . ZHhUd&miE Lz CO LIS, =i
TCOET b, ®7TAZ—IX, 2D COMALIIGE, BEIAL Ti 71 DFESEAREER A 255
RT o WVEBE AR T DN R A AT, Frexld, ZOBERGT TAZ—DRIT, BB
LD R ES AR —NVIERRICER T 2HD THHZEZH LN LI,

® NFNFEE TOREFEBIUKOWFEE CO BRAL D SOGHE FE i

oz 1L, BEFEY v F 72 TIO,(110)E A CIE=IL T CO BN ZHZ L2 R UTZ, 2T, SR
Ti #_EIZfRBER 25 UT- B 123 CO EGL CO, 2T itz kD, CO 4y 11d, SEIAL
Ti N> T AT L —var L, WEBER NSV LED, 2O M LRSS,
~0.3 eV L RFELLIL,
T, B25RY T Ti0,(110)F H % CO 27 (12000 L) L, £ 80, 2B LI-al b4
VBELART MV ER T, Sz B0
I%. BEIAL Ti Bl EiZ A SN0 TH
B8, EHIZFEED CO BiFEIZE->T B0
IXIZTHE KT D, ZHUTESIZ, 5B Ti

: X C-5 WFNFEHDAZ L BELART IV
80 keV He™ —~ O-TiO,(110) + CO then + ~°O,

Bl Flc SRR CO LRUSLT 8r 160‘H 2 RTOO,
B9 52 AR LT, i :

EoShz Tio,(110)F H % H,0 12
fifi9-&. ObrH X7 (Obr: 7Uw 7
FES8) SRR SIS, Fel il 7 i
BKIEIZE > T H Ot &AM N TE50
T FDOH5H Obr DR ek L CRES, 2r
ZHLT, B0, BFE DA HELIZED
BO & H,O #E % Otk R BkIc kD
H #Hic k>, 5N Ti ¥ Eick gL
T-ERFEF 7-L . Obr DR MDA &AM
ETED, 2Nk, 5EL Ti ¥ ka5
THMRFI A5 8D A3 0.8
(e : BT OFEM) B HEFHE) OFEE2HESE, Obr O XML T FE Ti 12D BT
1% 1.4520.3e ERAELOIZ, ZHUTE ST, MEFHF AT MU ALNLF vy 7 NG,
—MEHLO/NSWEER T T Ti OF 525, > —MEFLO REZ72E M TIE, Obr O X En 60
BHHNMEBNZ /B2 EDNHIBAL 7=, (Physical Review Letters (23 %5)

D WNFIVEEWR b T/ 7528 —D COBRLOARIE & Z DR D fif

FAZIRARI=I1Z, BEFEY T TiO,(110)F i Tl, SECAL Ti | B E L7 BRI & CO N=E
B CRIGL CO, 7> THENL 3%, ZOmRFE) »F TiO,(110)E HIZ 4T /7 TAX—ZHFFT 5L,
RN AL CO EOILDEEEZRIL, ML E RS 5, BUEZO AT =7 L TED,
UL & G SRR EATO T E CThD,

~

Scattering Yield

T Q450! 450 - .
: 50 51 52
; d Scattered He* Energy (keV)
(

*0: 2.6x10" atoms/cm’
(]

45 46 41 48
Scattered He" Energy (keV)

FFERER DA SN DR

HFx DR RO NT, &7 722 — OIS AR ORI THD, TiO,(110)HAS LT T L fil
B EAHFFELD ., RIRICB W T, SRR L CO RRUGT D — DL G D/ S 2% B LT,
FLTC, &) VTR 3 R T HR ETITEMBEINC L ThHT 4 =7 (IE) &0, Zh
IZEo THEEND R MG A IZL>T, IEROMRBENE BT CO EDIENIT R 52
EEEEMICHADNI Uz, &7 TAX—IT1E, SBIZEDRBRERIZ CO 2Ty 7 T H3hR0, R

- 20 -



T 1 OFRBEN S AT DREEE A D FE O A REME N DD, IE- T, A%, B HEZER— AT,
Q-Mass ZfES>TEEEOIGL— MR ET DL ERHDL, ZOHHE, OV AR JREBLOH
RIRAPESC, OH DRI FTRENZ OV THRMANTTHRDHZE T, AFRLDOZNZEETED
EEZTCND, SUGHEERIE O E R BEXE TLTRY, 2012 4 3 HZ2H RIS, ABF5EE
SET 9%, ZO—EOMIRIL, 47 /B O I 31T DTG LG O BN R E 72 % 5570
T EHIFEL TS,

5.4 MREE4: ETNAAED in-situ BEEEAT & KiEES
PEEHITR AT - <IX EEfbFEI N —7)

(DAFZESERE NS B OVl S

FF UMD in—situ 2% AT

G T X708 D4 B LR Lo 2k - U CHEFRSE D & RIRF A T Ty
CO FLIEMEAFEBLT H721F T EDOMODERREE LU TR L Th W AR EE M B 72 588
RHEPBI TS, Fo, B2 R Efb G OKFLSOE TIX Pd <0 Pt &13iE) 2 =— 772581
PAIRT 72l R R T ERS R 228N M5 TVD, ZHET, Au/TiO, filfilizisir2
fi i/ E 2 BLOJUIRIZ BIL TELDOMFIERMTHOILTE TWDAY, 472 BB M SO b T4
VAR DR TR C— B LT RGOS TR, BrlZ, KB LRSI BT A EE R F iR
D—2>THD, KFE T DOFFEEF AR CO BT T AIEMAL A NCEE R OIE L ZE T X
AR (2 OWN T3 IIEBALT 2o TR,

TR N—T"TlX, Bt T 2 ke Blo& s 7 A2 — %725 LT- Au/TiO,(110)E7
JURRIE RS KON Au B B B SR b T4 2K 55 L7= TiO,/ Au BAfE S fR s £ 5 /LAl 2 F L C
O & LD CO ODWAERELEITALZ—DETIKEE, @ KFEHTOREEFAR @ CO BR{bd
TEMEREKRDTIMN R DN TR FT LT, @ HFRERIZIE, Au(111), Au(100), Au(B11)D 3 DD
1 20 L. Au/TiO,(110)F 7 Lk, TiO,(110) BIC[RghR B 227 — 7 & Ean i VT4
JIAR—HHFFTHZLICIVER LT, ZDLE ZERDOA T U REEHIETHIET, Au
W EE —EBIR DO KRB E IR T- &7 T A% —F 7R (1~10 nm) Z 81 5<
RAETHZENTR I LTz, KT 5+ DIREEE IS WTIE, Hy-D, 2885 (H,/D, = 6 Torr/6
Torr, 425 K) (20, CO E&{kix CO/0,/D,0 = 25/625/0-0.5 Torr OH A% T 250 K 7>
5 450 K TI1o70, RUNERMIL, UEME &5 dHIZOBE LT,

O 4 LD CO DRAERHNEEETTAS—DE T IRRE

Au(111), Au(100), Au(311)D 3 DOk fh i D4 LG fh i LT CO WE Rk ETH~ 7, 273
KIZFWWT, COJESA0.01 Torr LLF Tl & OfE S TH CO W& IS0 >7=78, 0.5
Torr PA_ECiZ, Au(111)E Au(100)Z H T 2080 cm  fHiuTiZatop A b EIZEZEL 7= CO (atop-CO)
DE—I BB, CO WA B, WAEEELIZHIL, 5 Torr fHECRIFNZEL, ZhZ
LT, Au@B11)TiL 0.01 Torr DEETH 2117 ecm HUZAT Y7 A+ RIZWFE LT atop-CO O
— I PBERSIIZAN, 0.5 Torr BLEIZ/eb e — 73R B3R L, BTl 7 T A AN RIcWE L2
atop—~CO DY — I B BERE T, 5 Torr LA ETT I AV AL RIZKELT= atop-CO D A&7 o77,
ZOZEND, aFm RIZBWT, WAEEIMEWIGE (0.5 torr L) . COITEIERICAT v 7 A
MG T2, WAEIENEWEGE  TIAT AR LB IR 752 8bnd, T7bb
EBRD CO BALEUGSM: FTIE, & ETD CO DWEY AT, AT o7 ea—F—Tlded, 7
FGAFITRBE L TWAIER TSNS,

& FITFE LT CO DWAEE —ZALED D TiO,(110) LD &7 I AF—DE Ik a s Lz,
Au/TiO,(110)Fm EIZWFE LT CO DY —ZALEIX, &7 TAZ—DHAX(1~10 nm) IZEFH5
7972080 e fFTICBIZE SV, ZOWGEY — L&, &HAER DT T A LD atop-CO DB —2
A7 (2070-2080 cm™) HIZIFFRIL TH S, LI=03-> T, Au/TiO, D CO WEFANL. 1ZTLE
RTINS THDHIENE Z BT,
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@ KFH T OfEEEY AR

B RESDAWRIF (1~10 nm) 2745 L7-Au/TiO,(110)F 7 /Ll - TH,~D, A8 #4 5 its (H,
+ D, — 2HD) Z1T\ N, KFE 5T OfFBES A NI DWW Tz, 22T, TiO,(110)FR H<CAu(111)
BLOAUBIDZEE TIEHD DA ITFRDHIVT | TiO, Al 3 L AU CIIKE AR BESETL
RN EEHEFRL TS, Au/TiO,(110)EF /Uil i -G OHD AR BOH FE 1T, 4R RO 1L
VERL, 2 nmPL PSRRI EFUT-, ZobE ARGEE X8R F RO~ AT A2F (L f 3
BHZENIREN T, ZORE Ri%, KB MEEEE N SR F O REDESIKFL CDEZEERLT
Y, fRBEOTE M AUZAWRL 1-ETIO, DA il ThHZ L HELIS LTz, £Z2C, Au—TiO, f i
WCHAET 28R T8 BT VDR 2R DT FE R, SR R EITERERICIZIE—EThHoT, 2D
FERIE, K FREEOIEMERIE, AulTIO, DS R CThHIEZTMIRL TS, Fio, /K FEMEHE
DIEFMAL T I — TR 2 A, ORI BFRZ LR UAE (5936 kJ/mol) BMFbii=2 b
M5, AubTiO,DEEE F I ORISR TP RS> THRIE ThHZ LN RSN, ZNHOkE
BT, &7 728 —LIRED S RE DG A NI D 2L 2B BT — 4 TR DD T
B AR 33 ARUEAAE R FLAY =R MO S/ R A B E A R Chd,

K ERBEDTENE R ATER L COD G Bl O F 2 LR IEZ A B2 572912, Au(111)
BRI _EICFE 2 OFRLIRRED T #2 (TiO, (x = 0~2)) Z S H7-TiO,/Au(l 1 1) FHFFE
TR A N CH, =D A HA R S AT 72, T DRGSR AL F B O TIO, TE b AUl 1 1)
ETORHDAEKRRRBD LI, TOFENALT FAFX —BXOTIO T AT REE& IR OBEA R
WAFAET DAUR 75720 O EE 1TAU/TIO,(110)E 7 Mt TR fEE—B LTz, L7223 -> T,
Au/TiO, B Z 331 5 /K B FRBEDOTE M UL, AL FEFR OTIO AU DR TR T2 84 i C
HHZEEALNI LT,

@ CO BRIk DIE M R ERK DTN F

Au/TiOy(110)E 7 /A2 FIVT, CO BRALIS X 3 DIE MR E K DB R AT~ T,
CO BRLIEMEZ SOGIREE 300 K TRRGTLIZEZ A, KB IAFLWIGEITIE, CO, DAERKITREO S
VT ZOWRPETIEEL CO LIS HEITLIRNWZ 03005, H,O % 0.01 Torr fFSH5L
CO, DA MRS NT=, CO, ARGHEE 1, H,0 JE2Y 0.1Torr £THI KL 0.5 Torr Tl 5
ZENGID, — 77,400 KOEIZIE, HyO B3 L TH CO, DA RS HERR S 4L, H,0 22
Th CO, AR ITIT BT AL, T7205, IR T OIKIR Tl CO B bEURIC
3K TRMETHY, —F ., @R TIE Ko FORITEGROLI T, RIERE &R T,
CO BLEIE DI AT = A LRI DT EINE 2 DiLD, ZHUL, IREEIC LVEEFE OTE M L
72D, BRI T, A B CRESR AN E R Ll TOD S AKIR Tl AKOIFTED LR
DFDOIEMELICE 5L Q5 EB 2 BND, ZIET, CO BLEISIZBW T, KOZIEIZOWT
TN ODNHRESIVTOD DY, AREBROKERIL, Al FICAE R 2K EESE 5 ZE IS ML L
TWD ATREMEZRIB L TUD,

CO FALSINZIBN T, SOGIR I LD SOS AT =X LD 72 4 AT REMEI TR - B I LRSI
TWD, R Au/TiO, il 7L =7 27 my hdfE R, 320 K 28212 TEMAL =R L ¥ —DfE
MRELEACT HIENHESI TS, 320 K LN OARIRMICTIE, RUSDOTEME LT R/ — D3
34 kJ/mol THh->7=DIZxfL, 320 K LA ETid, ZDOMMNEI 4 kJ/mol L35, 97205, 320 K
1T CO BRAL G D AT =X LR FIp 5> TCND T EAERL TS, A [EE A L7 Au/TiO,(110)
FiHEHWCREBROBR G 21T o722 A, H,O % 0.1 Torr 173172 Au/TiO,(110)ZFE H _ETHOT
L= A7 oy hOMEHE I, 320 K 2822 EL TRV, IEME(bm e — 13, KEMAITIE, £ 24
kJ/mol, HEMITIX, $9 3 kJ/mol & RAELSIZ, 2T, By A CHE SN TOSRERLTIE
—HLTWDLZEn 0D, ZORERIE, A EFE L Au/TiO,(110)Z ML, Au/TiO, By AfibiE D
ETNELTRY THDLIEEMEFF 2L T, Fi2, EMBLRICBWOCHIKIRTO — bz
FOACSIGITIE, KO IEAENENIEAE L, BT —BL IR B DS A =K LI~
WHZ RIS TE S,

—BR{LIRFE ORI IBIT DIEME A NDRRESEATH T2 | KL RO F72% Au/TiO,(110)3
i B C— LR FBDRLEUGEAT ST fE R | OSSR EN R > T ThH, bR FE DA RGE
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FEIE, AwhL 8803 2 nm LA T CREWAEBIZHE R U7, (IR E miRIRIC 15D COBRL DTS M A
RET 5725, 300 K 38100400 K235 () Au B O H! Au i F-d&7-0 0D CO, A i
(TOF-S) , BLON) HA R HIAFAET D Au 770D CO, A RGEE (TOF-P) 22K 8 |, Au ki
FREOEUREF T, TOFEE, 300 K Tl TOF-S 1% Au R +EOHINE 2R L=,
TOF-P % Au KL FRRIZBEDOL T —ETh-o7, — 7., 400 K TIiX TOF-P IE Au ki RN K EL2
DITHOFUTHNNL . TOF-S 1% Au ki TR LT IEBIRIC— & Tho7e, L EOFERD D, 320 K LT
OARIRITR TIE Au-TiO, B4 i A5 R LD, 320 K BL Lo @i CIXFE H L7- Au R mATg
MR LR TWAEHEES NS,

Au/TiO, Iz 35175 CO B LOTEMRIZEE T 25 R ASHITR572DIZ, TiO,/Au(111)WiE
FFET UARBEA T CO BRb D SO EEE AR E LT, 1572 Au(l1DFEm B2y, 300 K
TlX CO, DAERITFRD BN -T208, 400 K Tk CO DL T LT, 22 TEbLN-Fm
Au JRA-HT-D O FE &SR COTEMEL =¥ —1F Au/TiO,(110)ET VAL DRE RLFTT
Bol=Zlinh, BRIKTO COMLITAIRD Au Fif - CHEFTT LA RSN, ZAUCKLT,
TiO,/Au(11 1)ifHBEFE T /Ul EClE 300 K THELAEIT L, FZ BRI 0.65 D
KIHFE LT 2 CO, ERMFEDHIL, TOF-P BLOVEMH L =1/ —F Au/TiO,(110)E 7 /L fik it
THLNEE LTz, LERN-> T, KIRIKD CO BRALIE TIIAKDEIENMIE T,
Au-TiO, #EA FIATEME ALY EIRIKO SIS TliE Au REAEMER S/ TNDIEEH B
[zl

AW T, &-FH=Tfilllt = TD CO BLIIGIZIIT HIE MR B B T2 R E A5
MIZUTz, ZHUE, SN ETORREITHK I 2T DB HR F R AR L=,

M FERER DA EIF SN DR R

&7 T AL —OFRERPIMEE X, AL OMAEERZRBEICHIETS 2 THERT S 2
EEMRIL CE e, TNHOMREIEHA L, fix O REWEIRE~EIREL, &) 2 ki1
L ORITTEKT DA R m oM - B IREE - AR OO M AR EIZ SV T2
ST, AR O - WEPMEE DR ERIENE AN T D, ZHUCE Y BEOE
WK AU OGS F 72 T B LSO R BB 720G LR 2 T DT 70d 7 7 A X —
fib A B - D AR GHES 2155, —FTlE, TNETHMRZER L/ 7 AX—% X
HIZEL S, EHITHMEL L&Y 7+ ) 7 9 2 X2 — 2B LIFE 2 B4 5, iK%
B r-O& R IT, Forxr OTEZBLIALFE R MEE 2R3 /i 2> T b, Bz, #
— fi i & ARSI — bl O RS 7o VEE 2 B S E, lFE ORI & Rl 2 7 gL i 2
BICE D[RS 5, TR, &Y 7T/ 7 7 A% —[EA OLFH I E Ofif
HARMEE L 725 Z LD REALFEIHT FIESC in-si taigt ]« S HTEf 2 B LT, K
ST TCORBEY 7T 7 7 A% —OEIRE - fEik s I OIS H# B s 2 0 R
F LN TORBY 7T ) 7 TAZ =D %2175, T RAZRFEHE L, Hotz
BREx b HO&R 7 7 A X —fEZBA% L, BREICOS LW Y o X 2 E8 45 2 & T,
TV — A )= g ICEBNT S,
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5.5 WIREHG: /52X —DRISHTH (KBRS &1L R 71— )

(DRFFEFERE PN B OVR

B LFEREET
@) (b) W, ETHEEED
BtRAIRE LTz, €D
fti . 300 il f- R &
TOVARDY = /A
DT T AN — % L
THE, ITAX—N
R & 2% 1 C B Anf oy AR
DR ZDMEM R HY
T A XD KR EILIZ
3% 17 T35 OO BB AT 4 ik
(e N PSP T o

.
NELNTZ, F2. ¥

E-1 (a) AupPd 27 2 /L 7T RZ—L (0) Al 7T A —DFERT L BRIRA2 Y DY A S —
38 C 13 8B AT 4y Wi
(SO PR BT DI E RGN oT, Augg 7T AZ—CIREERIR O I 5B (FTEE ., U 2
— =) [CEER DN RET DB RENTZ, 5T, ZOL) R E R MR ILT T A —NIZ~T 2
JRAZEANTHIETHRBLAEE THAH, AR TIL, AupPd X° PtPd D37 - o)L T AS—
ERATUTZ, TOFER, 7T A4 — T ASHTOD R OBR AN E DRI LTS > CER Y
NS D, BIZIE, AupPd 7T A2 —DE T, Aug 77 AX =TT T AZ—NERIC
Pd JRFZEBALIZaT 2oV TAZ—TIEERE AU JR T ORAEBRBIERTHIENHIHNIT/
STe ZORRITFRBEART ¥ MBI B LK E-1 OIDNZHERT Uy VB RELELTHZ
EERL TS, ZOFERIX, FIRZ —7" B E L CWDa T « 2o L7 T AL — O il g D
KEEMERNCIATES,

WIZ, RIEMFFI TR —DFT MAEEELT
Eié‘ﬁuj’\’@ AUlo 732&""%@%#1/7‘:0 :@I‘%ﬂ:*ﬂ
REDOFEAEH DR AIESL B DEANT
HLlz, ZNHOET AAEEICRH L CREE Y 1.
KA T E D EAERIZ DWW TR ET 21T -7 (X
22706 A Eo), zofkE . BENTIE. 2T AX— OB
RAEN M e O F A TIIMH BEAEH 2385 0
DKL T, 7= TIIE T TIEHL 0 EMHAL
SNADZEDBHLINI 5T, Fo K3 FIX3 D
DOWT D BHRRED 7T AL — % L THW &
L, 7oAF—LEMBEFEEIERTH 0D
Mol ZORE, KOG TFIIEe7TAZ—IZH LT

1.6570

£0{{AuyAus)=87.32° WICE GRS, I, Ky T LRFE Sy
. FL T =F =i s 2% — ETCEEBER
AAuyAug-014)=108.28 BT Do ORI AKSY T LW T ORI

E2 Aup7 =4t ro2s— beodtlats I TRBEMEBIHEL, KD F ORI TAZ—IC

kT DEAME BT TAZ—IDEEFE S ~D

BAEEID 3 DOMAANEMICIVEESE 777 EORBEM NSO R UERSHE 7)1 OIEME L AME1E

SNDZEMHALNII ST, ZOFERE R CORLIIGDNKIIFIE T TIRESILDEV) A fil
ORI BEGHIZEA L2 b DO TH D,
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ZNET

DWFFET,

&7 T AH

— D E T

AR AE 23 ik

I B BE %

B C O

7 B E &

P Xy e B

2B B e

272 o> C&
2o £ZT,

EA RS

E-3 (a) Aul3PVP4 DLEMIEL (b) HFEART > vk (ROEZAHBE B OFIEZRT) g;%iﬁjf’)%
(-0.167) Y RN C s 5% 5 — iy Tl PVP
1263A @ *‘if x' (poly(N-vinylpyrrolidone)) G L 7= Au:PVP

J K R‘: 9 FRIEELZ SN TR IR B L FE SR 40 11 M LA

.y W3 2,989 ORI AR A FLIC L > CfF o7z, £ 7 U
" B 9 DT AL = DY A X% E£T 13 i D
9 . JJ g cubo-octahedron (ZU T EAT 72, 247
’ FAH—IZ PVP B ST B LI/, R

)) ? O PVP [ZRBADE 5 T ChdId I Bzt

3. 2 9 9. 9, THERBRSILIRETHL, TZTPW &
> E E-3 IoR T L E 7 A IS (L L T4
90 ,*ﬂ? Y FRE—LOM AR L £9°1 00
>3’ PVP &7 /145 F- L O AR AARFT LTl R
29 FEERE TR N BRI AR FREE DR = R LK — %

RIE-4 3O SHEFEIMN A IE LoaEr) A T2I&0bholc, Fo, ZOMEAEHITE
HIRBENE BE/EFRTHY PVP BT L0 b4&
ITAZ—TR L TEFBBEIL TWAIERILNI R o7z, RIZ 2, 4 [HERAESE PVP 457
DIEIER L TN E &7 TAF— EORABMMPHRL TOLIERAONII o7, RIT, &7
AE—DY A X% 55 fHIZL TREET o7, ZOGAICHRIBRORER DGO, D ED, FEED
R THZD LI PVP DI TAZ —~DOEMBENNELIY, B7TAS—NT =4 =725
WHERRESIND, IHIZ, FEFR G T OW R Aul3 7T AKX —E PVP N 1 53 7 KON 4 55 T AL
7TV THERAIT o7, PVP 2155 W ESET-ET IV TCld, BBE S 12877 A —I3IEHEIC
PO ANEAE T IR 0 EOBWMOIAE P TH o7, IICPVP %4 5 T ESHT-ET
VTR 10387 T AS —IZ L0 E T HLEEBICEE Ry T EOBM b RE A EMEA
FTDHIEDIREINTZ, ZDTEDS PVP 1347 T A —DEHEREBL Ri#anARE L TIFEL TS
Tl &7 A —DEBETIREZAICTLEVIEB L GREL TOMREL AL TRY, B
(b7 DRI E AT T AL — IR 2 R BIS L LM FARETHDL 2R LTz, &5
(2 RFEDARIZ PVP & PAA ZFHWZBRIZ, PAA 23 PVP KD BARUWEMEL2MED N2 E M E
BRI SN TV, ZHICBILTH PAA BNETTAX—IZHEA L TWD I AMIE T T AL —
IZHEEA L TR PAA DT EENBINLL TEr T AZ — R OTEME R 298 L CL £ Al ferEN
OO EEH R RO LT,
LI b HFZERENIC IR > CHREBRFIEE OB EE 2D e NO R R 2R T DN TETZ, 7T =A =
DI04 7T A —D BB AR ELT-DNL., Fox D7 )—7LK[E O Landman D7 /L—
TTHY, RIRIZFREDIREEZT o> TCND, T, Rl E 0T DOF T 587 7 A% —DIEMHALD
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NRANZDONWTIL, Fex DI —F MR BT TIREL TRV, ErfE R AT A REIC 5%
HEERIERE/S>TND,

WA IMSEY TG AZ—DFISHETH D, Aub BAIEY T AZ—%14\2, HybridDFT £ TH5H
B3LYP L&MW CBL G R 255 M LTz, ZOREE . I E N D OTEE LR /7 112 LD KE
JF 5| &R ENEME LT R —T 17 5kcal/mol F2fE CHEAT HZEAHBNTLIZ, £, 20D
FOGTALTZ HOO &1, A FICHEAE T D7 a b 3Ny T AL — (Z 395 L 13.9kcal/mol @
AL L — TR KB DR AETHIE AR U, ZOMBERIL K E N ITER LA L 720k
B ORIIZBE BT 5ZELRIREE R D EEB X DND, ZILHLDORERIX, FTED KIS EIR I T
FNNCHEITTDIEEIRL CNDEEBIC, WBIFEME O THREIE 7, BEIEELIcwF 512
ZEHRIZLTWA,

AR SR — R ERR AN T L WTE A TN T, 40 B 5 3% 1~ D BUG TR O W 35 RS0 I
ISR T2, EEL LRGSO SSTETHD O JEF0 Au(111)E(100)3% [ ~D W 25 Kt &
FAAT, AR E R (BB 0.5 LLT) Tk, O RAIXMREA~LEICRETHIENTELI L%
BN LT, F2, AR TIZEREND O R ~DEBTFOBEINGY, AICHEBELIRE
TRAEL TWDIEN ol BB PINT5E, AICHFELZ O JRrROEENFEAIEH
DDA ZEL, Au(l11D)F [ _ETIEL EIAFAE TERLARD, —F7 TU00)F M T, K
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HEITABHAH O O RTFLIEBMAE O Au R P03 IR ESNAZLIc kT, §Em
FEAERIZED =X =8IV NEL Au(111)~D O JR 5 L il L T2 E Tdh D, [Chem.
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ZENRDND, L, ZOTEMAVRERE L CO X° OH OB RITIKIFL TWDATREME NG, 22 F
TEHODICTDLERHD,
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=D LRI LT 2588 2R 2805, Au I 113 TIC OF ZL LifHEA L TWAZENHEISN S,
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IZEN TV, AV N—F OB I 2L — a1 kA2 T, OH & CO DI EIZ L -
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RTZEEE DBH BTV, A BIZONLE DS Z RN EIR L, TV LTI I TAE
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2008 “-KZE5 55 IS W ELF2, fihfE, 208. 3. 27-30
G-9) fHEdk (ALK
R~ — (G 4 T AH— D 22K IRAV R BETENE — A RS Z DI IR
#5102 Rl iR 2, 4=, 2008. 9. 23-26
, IR,

G-10) fHEsk (AEK)
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G-11) {HzEEsk (LX)
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PRR. HARLZEEE 90 HRES ATP (KIHMER, KX, 201043 H 26 H-29 H

I-1) #k (5
FEE—FDH%OERN
K 18 A FE SCHRRL A8 BHEF 7 B A B A F TE il S A BRI R, THIFZE R LA BT 22 (A) )

HoL, 10 A 15 7 (2006)

[t D5 Y, fLFOREGE &2
I-2) &Kk 15
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I-3) Kk 17
K % SOGFN A 2 iSRS D BISE — 77 U ALE I D INAK 53 R B —

=2 KIS EEDT, Wik, 8 427 H (2007)
I-4) {5k 15
B E S B O SO IR EL & BORAR A
F1EEFRMEEEIT— OrAME. JulH#x) | dEJud, 11 A 10 B (2007)
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TLHEEERCEMOT:, FHA4EEFanx v s, JWEERIT, 97 4 B (2008)
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55 24 [BE AT O O FEY; (1665 2008) . 5., 9 H 11 H (2008)
I-7) &k 13
)L N VIR = VBRI A (RO 5 AT 2 R & AIRER L4 O 1 IR 28h R
Organometallic Seminar XXXVI, f&[], 12 H 16 H (2008)
I-8) Kk 15
Ru/Pd filt 12 X % o= 2 5 )L D AR BRI NN A 55 iR s
R ESEIAI 7T [ 2R RERAREE ) 25 6 AR Y AR Y D AL A CGRAURSR B Jeiman
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I-10) &k 15
KLT NV a— VO GE —RFBRPLAMEFE T— BIOHEMBT 2T
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I-11) #EK& A5
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WA E AR L HEE S S R — RS FAFsE s, f&id, 6 A 12 H (2010)
I-12) &k 15
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I-14) &Kk M5
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I-15) 8k f§
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27 B (2011)
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PR R4 T /7 R Tk X 2 ARG A Es K OVRFE IR A M s
bR R e . e - MEHEIER S - @RS RS, R, 12 A4 1
H (2011)
I-17) 8k {5
X Z VFRBIBENAREEC X D = 2 7 VO RIS iR SO
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EREERCIRES X ONER AR T/ b+ OWMRER 2R A LI A6
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5[5

A-1) M. Haruta (Tokyo Metropolitan University),
Remarkable Size Effect in the Catalysis by Gold, GRI Symposium on Cluster
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Science, Nagoya, 7-9. 10. 2006 (Invited)

A-2) M. Haruta (Tokyo Metropolitan University),
Active Sites in the Catalysis by Gold, Workshop on Catalysis and Surface Science,
Santa Barbara, 13-15. 12. 2006 (Invited)

A-3) M. Haruta (Tokyo Metropolitan University), Active Sites in Heterogeneous
Catalysis by Gold

5th Xiamen Workshop on Surface Science: China-Japan Symposium on Selective

Oxidation Catalysis, Xiamen, China, 2007.4. 22—25.

A-4) M. Haruta (Tokyo Metropolitan University), Size and Support Effect in the
Catalysis by Gold Nanoparticles (Plenary)
16th International Symposium on Rectivity of Solids, Minneapolis, USA, 2007.

6. 3-6.
A-5) M. Haruta (Tokyo Metropolitan University), Active Sites in the Catalysis by Gold
(Plenary)
25th Taiwanese Catalysis and Reaction Engineering Conference, Tatung
University, Taipei, Taiwan, 2007. 7.6.
A-6) M. Haruta (Tokyo Metropolitan University), Size and Support Effect in the
Catalysis by Gold
Seminar at National Taiwan University, Taipei, Taiwan, 2007. 7. 7.
A-7) M. Haruta (Tokyo Metropolitan University), Green Sustainable Chemistry through
Gold Catalysts
Seminar at National Cheng Kung University, Tainan, Taiwan, 2007. 7.9.
A-8) M. Haruta (Tokyo Metropolitan University),Gas Phase Propylene Epoxidation over
Gold Nanoparticles Deposited on Mesoporous Titanium Silicates (Keynote Lecture)
The 234th ACS National Meeting, Boston, USA, 2007.8.19-23.
A-9) M. Haruta (Tokyo Metropolitan University), Deposition of Gold Clusters onto
Macromolecular Complexes and Their Catalytic Performances
12th TUPAC International Symposium on MacroMolecular Complexes (MMC-142),
Fukuoka, Japan, 2007. 8. 30.

A-10) M. Haruta (Tokyo Metropolitan University), T. Akita, Structure of
Nanoparticulate Gold Catalysts Observed with a TEM
20th Catalysis Research Center International Symposium, In-situ
Characterization of Catalysts-Presence and Future Aspects, Sapporo, Japan,
2007.9.21-22

A-11) M. Haruta (Tokyo Metropolitan University), Catalytically Active States of

Gold
3rdChina-Japan Workshop on Environmental Catalysis and Eco-Materials,
Tsinghua University, Beijing, 2007.10.12
A-12) M. Haruta (Tokyo Metropolitan University), Purification of Air in the Urban
Environment by Nanoparticulate Gold Catalysts
ISSUE 2007: International Symposium on Sustainable Urban Enviroment 2007,
Tokyo Metropolitan University, 2007.11.9
A-13) M. Haruta (Tokyo Metropolitan University), Catalysis of Gold Clusters Fixed in
the Nanosapce of Metal Complex
3rd International Symposium on Chemistry of Coordination Space (ISCCS), Hyogo,
Japan, 2007. 12. 11.
A-14) M. Haruta (Tokyo Metropolitan University), Deposition of Gold Clusters onto
Macromolecular Complexes and Their Catalytic Performances
169th ICYS (International Center for Young Scientists) Special Seminar, National
Institute for Materials Science, 2007.12.14(Invited)
A-15) M. Haruta (Tokyo Metropolitan University), “Supported Gold Nanoparticles as a
Key Catalyst for Green Sustainable Chemistry”, 1st Singapore Catalysis Forum,
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Inst. Chem. Eng. Sci., Singapore, 2008. 4. 17.

A-16) M. Haruta (Tokyo Metropolitan University), “Direct Deposition of Gold
Nanoparticles onto Carbons and Polymers for Selective Catalysis in Liquid Phase”,
14th International Congress on Catalysis (ICC) Pre-Symposium, Kyoto, Japan,
2008. 7. 9.

A-17) M. Haruta (Tokyo Metropolitan University), “Gold Catalysts Leading to Green
Sustainable Chemistry”, 2nd STINT/SNU Summer School, Seoul, Korea, 2008. 7.
24.

A-18) T. Ishida, M. Haruta (Tokyo Metropolitan University), “Polymer Supported Gold
Clusters for Selective Oxidation in Liquid Phase”, 17th International Symposium
on Surfactants in Solution (SIS), Berlin, Germany, 2008. 8. 17-22.

A-19) T. Ishida, M. Haruta (Tokyo Metropolitan University), “Aerobic Oxidation of
Glucose over Supported Gold Clusters”, CRC International Symposium on
Bio-Interface and Biomass Conversion, Hokkaido University, Japan, 2008. 10. 31.

A-20) Tamao Ishida, Masatake Haruta
One-Pot N-Alkylation of Amine with Alcohol over Supported Gold Nanoparticles
Catalysts. The 2011 International Symposium on Molecular Systems, Global COE
for young researchers, Fukuoka, 2009. 5. 9.

A-21) M. Haruta (Tokyo Metropolitan University)
Simple Chemistry Catalyzed by Gold Clusters
4th International Conference on Green and Sustainable Chemistry (GSC-4) & 2nd
Asian-Oceanian Conference on Green and Sustainable Chemistry (AOC-2), Beijing,
China, 2009. 8.20-23

A-22) M. Haruta (Tokyo Metropolitan University)
Preparation of Gold Catalysts
Workshop on Au Catalysis & Its Industrial Application, Yantai Univ., China, 2009.

8.24

A-23) M. Haruta (Tokyo Metropolitan University), “Selective Oxidation and
Hydrogenation by supported Gold Catalysts”

The Inauguration of KAUST Catalysis Center(KCC),The KCC symposium on
Catalysis Saudi Arabia, 2010.12.8

A-24) M. Haruta (Tokyo Metropolitan University), “Novel Chemistry by Nanoparticles
and Clusters Chemistry Seminar”, Université Bordeaux I, 2010.11.22

A-25) M. Haruta (Tokyo Metropolitan University), “Green Chemistry by Supported Gold
Catalysts”
9th Japan-France Workshop on Nanomaterials, Toulose, France, 2010.10.25

A-26) M. Haruta (Tokyo Metropolitan University), “ Green Chemistry Catalyzed by Gold
Clusters”
54th Welch Conference, Houston,USA, 2010.10.25

A-27) M. Haruta (Tokyo Metropolitan University), “Unique Catalysis by Gold
Nanoparticles Deposited on Base Metal Oxides”

Intern. Conference on Nanoscopic Colloid and Surface Science, Chiba, dJapan,
2010.9.21

A-28) M. Haruta (Tokyo Metropolitan University), “Selective Oxidation and
Hydrogenation of Biomass Derived Alcohols over Gold Catalysts”
6th Tokyo Conference on Catalytic Science and Technology & 5tk Asia Pacific
Congress on Catalysis(TOCAT6/APCAT5), Sapporo, Japan, 2010.7.12

A-29) M. Haruta (Tokyo Metropolitan University), “Novel Catalysis by Gold Clusters
Leading to Green Chemistry” Inaugural Intern. Conf. on Molecular &
Functional Catalysis {CMF-1), Singapore,2010.7.12

A-30) M. Haruta (Tokyo Metropolitan University), “Novel Catalysis by Supported Gold
Clusters”

FUNDACION ARECES, Valencia, Spain,2010.5.25
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A-31) H. Yoshida (Tokyo Metropolitan University), “Arraignment Control of
Nano-cylinders formed by Micro-phase Separation of Block Copolymer and its
Application as Nano-reactors”
2nd International Symposium on Structural Chemical Thermodynamics, Osaka,
August 8 — 10 (2010)

A-32) M. Haruta (Tokyo Metropolitan University)

Current and Future Applications of Gold Catalysts
Workshop for the Opening of Yantai Gold Nanotechonogy Research Center
Yantai University, China, 19 April, 2011. Invited Lecture
A-33) M. Haruta (Tokyo Metropolitan University)
Catalysis by Gold Clusters Leading to Green Chemistry
Seminar for Celebration of 100th Anniversary of Tsinghua University
Tsinghua University, China, 21 April, 2011. Invited Lecture
A-34) M. Haruta (Tokyo Metropolitan University)
Preparation of Supported Gold Clusters for Green Chemistry
Colloids Materials 2011
Amsterdam, 10 May, 2011. Keynote Lecture
A-35) M. Haruta (Tokyo Metropolitan University)
Novel Catalysis by Supported Gold Clusters
Seminar at Universite Catholique de Louvain
Louvain-la Neuve, 13 May, 2011. Invited Lecture
A-36) M. Haruta (Tokyo Metropolitan University)
Catalytic Performance and Atomic Structure of Supported Gold Nanoparticles
ALC’11, Seoul Olympic Parktel, 22 May, 2011. Tutorial Lecture

A-37) M. Haruta (Tokyo Metropolitan University)
Nano-structures of Active Gold Catalysts
13th Korea-Japan Symposium on Catalysis, Jeju Islands, Korea, 25 May, 2011.
Plenary Lecture

A-38) M. Haruta (Tokyo Metropolitan University)

The Role of Perimeter Interfaces in the Catalysis by Supported Gold
Nanoparticles
Faraday Discussion 152: Gold,
Cardiff University, UK, 4 July, 2011. Introductory Lecture: Spiers Memorial
Talk
A-39) M. Haruta (Tokyo Metropolitan University)
Catalysis by Gold Nanoparticles Leading to Green Chemistry
Seminar at Liverpool University, 7 July, 2011.
A-40) M. Haruta (Tokyo Metropolitan University)
Novel Catalysis by Gold Clusters Leading to Green Chemistry
Gordon Conference, Mount Holyoke College, South Hadley, USA, 24 July,
2011.
Plenar Lecture
A-41) M. Haruta (Tokyo Metropolitan University)
Stability and Catalytic Activity of Gold Nanoparticles Supported on Base Metal
Oxides
6th International & 8th Japan-China Joint Symposium on Calorimetry and
Thermal Analysis, CATS2011, Tokyo Metropolitan University, 2 August, 2011.
Plenar Lecture
A-42) M. Haruta (Tokyo Metropolitan University)
Gold Catalysts for Green Chemistry and Efficient Energy Conversion
Workshop, Universtity of Castilla-La Mancha, 15 September, 2011. Invited
Lecture
A-43) M. Haruta (Tokyo Metropolitan University)
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Supported Gold Nanoparticles Leading to Green Chemistry
Composite Lake Louise, Canada, 2 Novemeber, 2011. Plenary Lecture.

A-44) M. Haruta (Tokyo Metropolitan University)

Propene epoxidation over gold nanoparticules and clusters deposited on TS-1
Evonik Meets Science, 16 November, 2011. Invited Lecture
A-45) M. Haruta (Tokyo Metropolitan University)
Role of Perimeter Interfaces and Water in Catalysis by Gold Nanoparticles
141 Workshop, Tokyo, 19 November, 2011.
A-46) M. Haruta (Tokyo Metropolitan University)
Simple Chemistry Catalyzed by Supported Gold Nanoparticles
Catalysis for Fine Chemicals, Nara, 8 December 2011. Plenary Lecture.

B-1) M. Kohyama, T. Akita, S. Tanaka, and K. Okazaki,

Theoretical and Experimental Studies of Metal/Inorganic Material Interfaces
toward the Design of Energy and Environmental Devices

7th Pacific Rim Conference on Ceramic and Glass Technology, , Shanghai, China,
2007.11.13

B-2) M. Kohyama, T. Akita, S. Tanaka, and K. Okazaki,

Theoretical and Experimental Studies of Metal/Inorganic Materials Interfaces for
Energy and Environmental Applications,

The 1st International Symposium on Advanced Microscopy and Theoretical
Calculations (AMTC-1), Nagoya, 2008.6.30

B-3) M. Kohyama, S. Tanaka, Y. Shiihara, T. Tamura and S. Ishibashi
First-Principles Analysis and Design of Materials Interfaces,

The 3rd Theory Meets Industry International Workshop, TMI2009, Nagoya,
2009.11.3

B-4) M. Kohyama, S. Tanaka, Y. Shiihara, T. Tamura and S. Ishibashi
First-Principles Study of Materials Interfaces
4th International Conference on the Science and Technology for Advanced Ceramics
(STAC-4), Yokohama, 2010.6.22

B-5) M. Kohyama, S. Tanaka, T. Akita, Y. Shiihara, T. Tamura and S. Ishibashi
First-Principles Analysis and Design of Materials Interfaces
13th International Conference on Intergranular and Interphase Boundaries in
Materials (iib2010), Shima, Mie. 2010.6.28

B-6) T. Akita, S. Tanaka, K. Tanaka, M. Kohyama and M. Haruta
Analytical TEM study on Au catalysts supported on metal oxides
17th International Microscopy Congress, Rio de Janeiro, 2010.9.22.

C-1) Y. Kido: “Au Nano-particles Grown on Oxide Substrates”

(The 4-th Int. Workshop on High-resolution Depth Profiling (Dresden, Germany,
June 17-21, 2007).

C-2) Y. Kido: “Initial Oxidation at Solid Surfaces Analyzed by Medium Energy Ion
Scattering Using Isotopically Labeled Oxygen” (The 3-rd Int. Symposium on Jsotope
Science and Engineering from Basics to Applications (Nagoya, September 17-20,
2007).

C-3) Y. Kido: “Au Nano-clusters on Oxide Supports Analyzed by Medium Energy Ion
Scattering Combined with Photoelectron Spectroscopy (The 18-th Int. Conf. on Jon
Beam Analysis , Hyderabad, India, September 23-28, 2007).

C-4) Y. Kido: "Inelastic Collisions at Solid Surfaces for Medium Energy He Ions”

(The 17th Int. Workshop on Inelastic Ton-Surface Collisions IISC-17, Porquerolles,
France, September 21 — 26, 2008)
C-5) Y. Kido: “The Mechanism of Emerging Catalytic Activities of Gold Nano-clusters”
(Department of Phys., Beijing University, September 24, 2010).
C-6) Y. Kido, A. Visikovskiy, H. Okumura, K. Mitsuhara: “Oxygen deficiency and excess
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on rutile TiO2(110) surfaces studied by MEIS and ERD” (The 6th Int. Workshop on
High Resolution Depth Profiling, Paris, France, June 26-30, 2011).

E-1) M. Okumura, Theoretical investigation for Pseudo Degenerated Multi-electron
Systems and Applications for Real Systems, Czech, 4th JCS symposium on
Theoretical Chemistry, 2011, May. 19.

E-2) M.Okumura, Theoretical investigation of the hetero-junction effect in precious
metal cluster systems, ICCMSE2011, Greece, 2011.0ct.4.

F-1) N. Toshima
Capped Bimetallic and Trimetallic Nanoparticles for Catalyses and Information
Technology
12th TUPAC International Symposium on Macromolecular Complexes (MMC-12,
Fukuoka-Japan), Fukuoka International Congress Center, 2007. 8. 31. (Plenary
Lecture)

F-2) N. Toshima
New Development in Technology of Metal Nanoparticles
2nd - TUS International Collaboration Workshop dJoint Symposium with
International Industry-Academia-Government Collaboration,

Hotel Metropolitan Edmont, 2008. 12. 10.

F-3) N. Toshima
Recent Progress of Core/Shell Structured Metal Cluster Catalysts
10tk International Symposium on Biotechnology, Metal Complexes and Catalysis
Zhengzhou, China, 2008. 5. 13.

F-4) N. Toshima
Polymer-Metal Nanoparticle Complexes for Improving the Performance of Liquid
Crystal Displays
13th [TUPAC International Symposium on MocroMolucular Complexes MMC-13
Termas de Chillan, Conception, Chile, November 15-18, 2009.

F-5) N. Toshima
Construction of Metal Nanoparticles for Catalyst and Materials
International Conference on Nanoscopic Colloid and Surface Science
(NCSS2010)-35th Anniversary of Division of Colloid and Surface Chemistry, The
Chemical Society of Japan, Makuhari Messe, Chiba, September 19-20, 2010,
Keynote Lecture.

F-6) N. Toshima, H. Zhang
Colloidal Dispersions of Bimetallic and Trimetallic Nanoparticles as Active Au
Catalysts
The 2010 International Chemical Congress of Pacific Basin Societies, Dec. 18, 2010.

F-7) N. Toshima
Structure Control of Metal Nanoparticles and Their Applications to Various
Fields
Diamond Jubilee Symposium on Recent Trends in Chemistry (DJSRTC-2011
Indian Institute of Technology, Kharagpur, W. B., India, October 21-23, 2011
(Invited Lecture).

G-1) T. Tsukuda (Hokkaido U)

Aerobic Oxidations Catalyzed by Polymer-supported Gold Clusters
Symposium on Green Chemical Synthesis, Beijing, China, 2006. 10. 30
G-2) T. Tsukuda (Hokkaido U)
Structure and Properties of Gold Clusters Stabilized by Organic Molecules
Sokendai Asian Winter School, Okazaki, 2006. 11. 20-22

G-3) T. Tsukuda (Hokkaido U)
Magic gold cluster compounds: synthesis and structures
10th International Conference on Advanced Materials, Bangalore, India, 2007. 10.
8
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G-4) T. Tsukuda (Hokkaido U)
In Search of Magic Au:SR Cluster Compounds
International Symposium on Monolayer-Protected Clusters ISMPC), Jyviaskyla,
Finland, 2008. 9. 12-13

G-5) T. Tsukuda (Hokkaido U)

Ligand-protected Gold Clusters — Synthesis, Structures, and Stabilities—
International Symposium on Small Particles and Inorganic Clusters XIV (ISSPIC
14), Valladolid, Spain, 2008. 9. 15-19

G-6) T. Tsukuda (Hokkaido U)

Ligand-protected Gold Clusters — Synthesis, Structures, and Stabilities—
Federation of Analytical Chemistry and Spectroscopy Societies 2008 (FACSS
2008), Reno, USA, 2008. 9. 28-10. 2

G-7) T. Tsukuda (Hokkaido U)

Organic-protected Gold Clusters: Synthesis, Structures, and Catalysis
Genesis Research Institute Symposium II on Cluster Science (GRI Symposium II),
Nagoya, Japan, 2009. 2. 24
G-8) T. Tsukuda (Hokkaido U)
Synthesis and Catalytic Application of Size-controlled Gold Clusters
The 238th ACS National Meeting, Washington DC, USA, 2009. 8. 16
G-9) T. Tsukuda (Hokkaido U)
Size-controlled Synthesis and Catalytic Application of Gold Clusters
The 3rd International Symposium on Synergy of Elements, Sapporo, Japan, 2009,
8, 29
G-10) T. Tsukuda (Hokkaido U)
Size-specific Catalysis of Gold Clusters
5th Handai Nanoscience and Nanotechnology International Symposium, Osaka,
Japan, 2009. 9. 2

H-1) K. Konishi, Molecular Communication at the Organic-Cluster Heterogeneous
Interface, The25th CRC International Symposium, Touya, 2010.7.24.

H-2) K. Konishi, Molecular events at the organic-inorganic interface of surface-modified
nanoclusters: An approach for luminescent guest-sensing modules,
PACIFICHEM2010, Honolulu, 2010. 12. 15-12.20

I-1) Makoto Tokunaga
Metal Complexes-catalyzed Alcoholysis Reactions and Their Application to Kinetic
Resolution.
4th Japanese-Sino Symposium on Organic Chemistry for Young Scientists, Narita,
9H24H (2007)

I-2) M. Tokunaga
Catalytic Addition of Water and Alcohols to Organic Molecules
The 1st Kyushu University Global COE/Yonsei University BK21 Joint Symposium
on “Future Molecular Systems”, Fukuoka. 2 H 14 H (2008)

I-3) Makoto TOKUNAGA
Hydroformylation and Related Reactions Catalyzed by the Combination of
Nanoparticles Au and Cobalt Oxide. Global COE Program: Prof. Jean-Marie Lehn
Symposium III, Fukuoka, 10 4 17 H (2008)

I-4) Makoto Tokunaga

Syngas Transformation By Cobalt Oxide Supported Gold Nanoparticle Catalysts.
14th Asian Chemical Congress 2011, Contemporary Chemistry for Sustainability

and Economic Suffucuency, Bangkok, Thailand, 9 4 6 H (2011)
I-5) E. Yamamoto, H. Ito, A. Hamasaki, T. Ishida and M. Tokunaga

Alcoholysis and Hydrolysis of Alkenyl Esters and Ethers with Homogeneous
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Catalysis. The 6th International Conference on Cutting-Edge Organic Chemistry in
Asia ( ICCEOCA-6) and The 2nd New Phase International Conference on

Cutting-Edge Organic Chemistry in Asia, &#&, 12 H 14 H (2011)
I-6) Makoto Tokunaga

Synergistic effect of gold nano-particle and oxide supports for catalytic reactions.
The 4 th Pusan National Univ. Global COE Kyushu Univ. Joint Symposium on
Molecular Science and Technology, Busan. Korea. 12 5 21 H (2011)

O HOEEFE (EINZ# 190 1F, ERSaE 25 1)

EN

A-1) FHIE$. B. Chowdhury, J. Bravo-Suarez, JHiEIEfN. —ATER., & HkE. PREIST.
PEMAE, NI (EER. PERBT) . AV HLA K 22U r— MCHEEF LI24&T ki £
X7 bELUrOKMEARX A, 9 9 MR RS, MRS, 2007, 03. 28-29

A2) JIE . )1 ¥, J.Huang, FEM 4, FEH EFHK (EEHK)
7a L DR AT B 4T R~ SIC DIRE R
%5 100 [RIfiifEtamas . LR, 3C052007.917-20

A3) BE B FEOBE g, PR A5, Bl ER (EECK. PERML
IR CO M fbiG 4 A9 % Au(OH)s/La(OH);

%5 100 [Alfik it 3 amas . FLIR. 3C07,2007.9. 17-20.

Ad) IR B, FEEE R BRI FOFH O EE (EEKR)
CObizIsiT 5 PdO filt & Au it IR G 2h Fe
%5100 [Elfil g Rtaa 2. FLIR. 4G10, 2007. 9. 17-20.

A5) AT EA, KB #7. o #hiir, BRI . BEH OEFH (FHEKR)

IR BB ~D AT/ Fr 1 O EBHLER & AR LARBES M, 25 60 Bl v A N X OViE
{fbatims. 13INK - ¥, 3F13, 2007. 9. 20-22.

A6) K& i, B FHA, 48 FE RH O ER, BUL s (EEEK, LK)
XPSIZ kB~ B B SN0 50, 5560 [0 = 11 R L ORI LR
. 18N - BR, 3F14, 2007. 9. 20-22.

A7) B FEDOBRm E, R R Yoy, IR EoR, W B, FEEOIER (&
HBAR)

BB IR L= b 7l o 22 K5 b~ D)5 H
AR L2 1 EIBEREGMARS ., EHRBRF UL, 1B5-11, 2007. 9. 27-28.
A8) AH EFH. BH H. MA E¥ EL ZY, BEEHOER (HHEX)
B HE ST ki OfkiE
55 100 [EIfiiatimas . AL, 1B13, 2007.9.17.
A9) Bl &7, Al EE. BH OER (BEHKR)
B TR E & T ki DR R & RS v
55 100 [RIfilifEtamas . FLI%. 3C01,2007.9.19.
A10) A B, AW EE. EL . BEHOER (BEHKR)
A A AR S IE B ER U 7= 4/ K- O fil i e
%5 100 [Alflittitimas. FLI%. 3CO03,2007.9. 19.

All) AH EF, BEH AT MA B EMOFFEAE FEH O OER (BHR)
BT EA L Uiz R O fil iR pE
#5 56 [l oy Fifama, Al B LERT, 1G19,2007.9. 19

A12) Kok it B FE ol EE. BE OERE (BHR)

&) R XD = ) — i D OEFR AR
%5 100 [FIfil 5 ames . FLI%. 4F16,2007. 9. 20.
A-13) £ AL, Al EEH. BE O EFK (EHR)
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ARSI E S I L2 T A —Offl L vy T 7 X U B—2 g v
%60 [Eau A ML O bEREme. (BIK - 2, 2C08,2007.9.21.

A-14) Hill b, Al EEF. BEOERE (BHKX)
oy AR R ERL A ~D 4T /R E R R & 2 O filE vk
88 H AL ETES SLHORE, 2F2-16,2008. 3. 27.

A-15) KiE #7. AT EBEA, AH E&H. FH EFE (FHKR)

LM — R ~DLTF RO EBEHE & D-7 0V o — AR IEE
% 88 HAYLZEEFETMES | NHKFE, 1L2-39, 2008.3.26.
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