W BHH TR

=
=

e T4

¥ T M T TpE YT OR g T o T oo R ~
o By o e R = S, S T o
T oo N r
I T TEom AT E e 7o
~  Thd L EY 3riiLoELTe ¢
— ~ oLHJcaqHCuﬂAH]
™ o T g ST T
T 77 o ~ 8o op Mo % b o o o
3 Yo By 3y T m = oy © o T K o) o = g do
I i Ry oz TH L WA RT PN L o
B Ny Xk C e TR WU R ] e s R N "
BT R ﬂﬁﬂmﬂ%ﬂﬂ%io»ﬂ -~
S Yo AL g BT T w o
S R ,mhiﬂw ﬂﬂ@@%ﬂéﬁ@ﬂ i
o g Y T gy S HFRRTE T
o g AR 3 L D
= Ao gy R LTI [
ool s 7 e 9 EE g A e
B QX oo ® ~ B OB R Lo iul
o S I T I R I I B
vy Terd ZExiiEiir o
AR T = R e T o
To £ ~3 ) o <A X W -
T T =" 5 K ﬂon_ﬂuﬁmﬂﬂr.,duﬂ% ~
SIS IR S SEPSES T E S
s Tx% PECUREE o RwET 4
‘ﬁ. ,XUJ. 7\3 — ,LlL
WWHIM ﬂ%ﬂﬂﬂﬂ%@ﬂ&mﬂuufﬂfﬁ L
< T H v
n¥yr TLATGCslTeprdl g
MNP LR M ® of TR
~ o ~ X o} oy oy A . TO
X ET I A SN I S
ﬁﬁﬁowo anaﬂﬁm%ﬂxagmz,_% ﬂﬂa)&i
Hhgy DHEPT P - RN A e %
AN S £V o T X
JL/Z‘_I/# ﬂ.”ﬂ”;ow_,.@l ,topbfﬂ‘u&’;oe;o‘ml:i@l dﬂ
~ 3 R EE o B o E W L ek R
By R A A s S~ B o
N B 4 TR Ww T MR o

Selective reactions of complexes and clusters with surface OH groups: (a) ligand—

OH reactions, (b) redox reactions, (c) acid—base reactions
Surface synthesis and surface transformation
Electrostatic or electronic interaction at interface

Ship-in-a-bottle synthesis

2.
3.
4.

1.



5. Epitaxial growth of active structures
6. Promoters (on, inside, near and far)
7. Selective element-exchange at cation and anion sites of surfaces
8. Molecular imprinting
9. Definite surfaces of crystalline materials
W f718% B9 Ade s Aostel 6 Amshd, 3453 49
7h FHu, EEY ol 2 &5 sHE Aol o] AR A T AFS T,
AbehE Y] 55 4R Tl 533 coordination sphere’t FAAHT dE =
g S otk B
&

o], Re carbene 2r&}3&E2 Ae|7ket A A 43S F3 A=
Re carbene 3}8+5-2 'HeO} C NMRE £A131o], S5+ U3+ Re carbene 2H3}3}
=3 BT, THO Re 318FE52 A 29 A] propene metathesis®l] &3S LHE}
olggt Ful Axv UM AwT oY Ax LY T A FHA EH S
o ZestEd SYayE =3 OH v 22 ddE wkgo o8] Abs)
= dWel Bt 27]d &2 st EE5Y AAE W 4% 13d A
ofsf taelE FxE0] otk [Rullet 22 S8i=H = -

& FAAR Ageto], 55 @A vhAgel A FF¢E P 55
z2hsl3tE 3 Y AHE o] &5, AlstE W Yols ¢ = =
AER AgE dA7E etk 9o vk VieE T 7dHA W d=
of ©A1%¥ Pt(acac),?} [PtMog]7} AT W2l Mg o] 2ES Pt o]0 2 Agzr o=
YA &}, propane, butane, isobutenes W-SE = alkenel. 2 FHEA]7]E  selective
dehydrogenation®] &3S Zt= SvlE S 4 Avh HT A imprinting Sl =
G Yot g4 Fuje} o] Fx A4S TH e B FHEA AR 34l
= Wa ok AbstE dEAAR Y 2 Aod A4 xus a5 #FsskE
AAle] AAA = AHES 4 ATk Au(PPhs)(NOs)E TiOy(110)8] @278 9o EA|
5, Au(PPhs)(NOs)+= 363K 9| =IeollA 7#theh YA self-aggregate o] whe} 473K
ol Ao Tl ¥ol7F 3nmel 2 Au YAHEo] FAIHETh ¥HA, Au(PPh;)(NOs)
2 9AA17]7] Aol TiOy(110) FH] UVE ZASHH, Inm 7|wke] 23k 2He Au

ArArEo] ddHo® FUdsHA FEIT

1. SiO,, TiO,, AL,O3, MgO “32] Rh dimer

99.9999% Heolt Ardle] Zd-2 Al petanedll A= SiO,, TiO,, ALO; =2 MgO<]
W OH 15 E3 trans-[(RhCp*CHs),(n-CH,),](Cp*=pentamethylcyclopentadienyl)©] HF
st 7] F-2E Rh dimers 95 4 AT Si0, 919 %7] Rh dimer= X WA ©
AXQl HolE A A Rh dimerZ AT} do]ap4 ol b ©A= FT-IR®E EXAFS®

A ¥ Rh dimmer/SiO,+ ethane hydroformylations ¢+ w2 AL8&2 4= it}
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Rh acyl 3}8%F-2 hydroformylations 913 ¥H& 3t =
7}A] = dimer”} ethane hydroformylations €13t FHulj= .
EEE 7= S 2448 S "Akle]l 7hsstith. EXAFS] ¢ &t
o]& 0.270nm?Q] Ao =2 YEFSTE Dimerol A acyl B|F=E 7HA &
7F Rk o2 Agshe Wi, thE shue] Rh €94k Rh RS X147
A s+S 3} Rh dimer —EUH TiO,9} AlLO;, MgOoll A|z=¥E 735, 7
Zv AR UEA Yeido AstE 2del Ad" 7 AdES FEE FTHIRY
EXAFSE o|&3}o] #2Ht} oA Rh 3859 UslA] %+ aggregationsS I
7] 93 Rhe H9AEHLS Si0,0 A= 0.1-0.2 dimers nm?, TiO, A+ 0.6-1.2 dimers
nm~, ALO;°I A+ 0.3-0.6 dimers nm?, MgOol| A+ 0.2-0.6 dimers nm™> 2 #|ojd 4= =
Z—lg‘i I%EI—/\)\E]--
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2. Molecular imprinting catalysts

Ester hydrolysisE 9|3}, molecular imprinting catalysts7} A| 2% 1t} o] 23t FHuj &
Azxst7] 918k, WA  templateZ diethyl benylphosphonateﬂ' AF-8-F T} Diethyl
benylphosphonate 5715 A-2olA a-ALO; ¥W (FWA: 12 m’goll HEA a-
ALOsx= A AAZ ARESE7] Aol 25 AEjoll A 2A1ZF &< 673 K= 7HE g
Template®] %2> &dFujL} 1go] &l 54 mglo = 3FSIth Aoz AELS 338Kl A
Si(OCH;); =719 =51, thA] 423Kl A H,0 57]1¢} hydrolysis A1 71t} ZF A}o]
ol H2E Si(OCH3), %S LFvuu 1g & 1.8x10° molZ ZHE ATt CVD-
hydrolysis Ato]E2 &Fr|y XS Si0, 5 o= A3 97 & 108= v
o 183l YA template = AFES 30 AlZE B9F olEES FRAIA A A CVD-
hydrolysis AFo] & o] %] AE Qo] U+ template FAES EFHH W 324
ol W3l glo] a2 Fol A=tk AME2] phosphorous YAES] 2 ICP mass 2]
o= ARAY. BA% F2 34 F pel B 2% 3 pmol gl oI olElD
A= 2FY template®] 86%7F F=°ll o8] AAE 4 = Aoz YERan, 1
A3} Algel = 19 umol gl &2 ©]= 0.52nm?e] ¥ o i)
2 A8 emplaets AEEA 3 EolE Az 4 A,
As] e Si0, =5 A7) 9ste] FE3 CVD-hydrolysis
AbolZe] 3155 ZAFSFZ] 913te], CVD-hydrolysis AFo]E9] 3145 1-100.2 W 3}A]
Ao GFrg W9 Lewis A S AIA717] f1siA = 103] 9] Ate]Eo] F st

Alkene hydrogenations {3 M S A7) 9t Rh #H3IEES VAL
molecular imprinting catalystsE #| =8}t 73] Az WS AV)SHA, P(OCH;): &
template = AF-8-3}3 O, 7|4 P(OCH;);% A= W5 alkene®] hydrogenationS 9t
half-hydrogenated intermediate®} AFaAl 2H-&ght). W4 Rh,Cl,(CO)E TiO, (P25; 50



m’gH)el Si0, (0X50; 50 m’g ol FA|A|ZITh Rh T4 32 0.1-0.4 wt.%2 2= ).
ag]a YA Fo X ko] P(OCH;); template A& ©] J¥l Rh Aol v = o
CO Fzt=7h 93] A" mxwto g dojx AES 2004 Si(OCH;),9
H20 F7]°9 =& A7]1a YA, 348K A hydrolysis®} 363Kl 4] evacuation= <~3f 3F
Tk Si(OCH;), = AlI7He] Sio2 Foll st Fom zddr. 49 Sio, T& L
A el MAS ¥Si NMRO.Z #2319, Si(40Si), Si(30Si), Si(20Si)2] Al71A] &5 =
dAE deth olFA F FEHE Ae dAs divhe] siozelA F yERA
e e s vEd 2 Fh) dAlelA Aol AEES 83HE 4, FTIR,
ICP mass 4], 224 Ael MAS¥Si¢} *'P NMR, XRF, XPS, EXAFS . &2 H-A 4t} HZF
Ao dojxl BE2 Ful2 A8 w7hA] Schlenk FHOIA W By
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