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A DARIE Y A MEEfEAT (1980~) =

ST LRI (BT RBF, UV-SOR. ) (&Y —AR{EL 7=
X$R IR IR 4E & (X-ray Absorption Fine Structure)

TEILIFRINAT)YRERMH = A EEVIT VT
L CHa SRR

=

x-ray beam



FESI L CE -t YA MEERET (1995~) =

SPring-8/h\i M = 1 FE iU 5T ¢t (~10%2 photons sec?)

]

NIHE
(1) & RE
(2) EIRDHr

(3) BIRILFT—5EE

Sample lon Chamber

?\%Aperture Slit

S
e

Incideni
x-ray beam

Crystal Table ) Detector _léj_ %E FE_

JRET S

Heijboer et al. J. Phys. Chem. B 2004, 108, 10002 — 10011
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(1) ERRIES LUVEKIFIVEE/IEKIL A2 EES R
= VVIVV, AEA/SHE A Y A LD 7347 (2002~2005)

(2):FIRKFLIKFIL S 2 = Sno/Sn''/SnV HA
D AR REEH Bl 534 (2005)

(3) IRtEH = PbllEB LUVAS"/AsY A D
IR BE 284k 7l 72 #r (2002 ~2005)

20014 LLRI D B E R 35
28 1[B]SPring-8#H 1% 3T {fh iff 2T = (KB ; October 16, 2001)
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(1) FBIRFEES L UOBKITFIVER/IBKI LAV BERES BCRAV-TIO,

AR (BRETIOREEHT)
(3) BETHEASLERE = (R F S Fe
DEEEET)

(2) FIRKFRIL/IKFRIL 7 fE APt-Snfilif =
(99 KIRIREH29 keV)

BEHRTIREPRICEHICE TS, TDIGEA



V-TiO, fif i =y

VITIO,
ANO + ANH» > BN~ + AH,O

e leals i [ pinrel
Ro|Sr| Y [Zriiv6|mol T Ru
\ ~@IIIIE




VS ALDEIY 71

Sample V Content V/Ti SA VO, Density
(Wt%) (m?g-1) Molar Ratio
(hm=)
3.0 1/20 60 T
1.0 1/63 60 2.4
0.6 1/100 1200 0.059™1
10.4 1/5.0 230 Wi
1.0 1/63 51610 0.18
2.0 1/31 3.9

"L Estimated values assuming all the V species dispersed on TiO, surface. Judging
from the synthetic routes, V may be buried inside the TiO, matrix for these samples.
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AR G & E B EF T

NH,VO;(reference)
moisture (0.85 kPa), 473 K

eI (0.85 kPa), 290 K

Incipient (exposeo

Normalized intensity

EXAFS

5460 5470 5480 5490 5500 5510 i i
Energy (eV) R (V-0) = 1.86A, N =3.4%+0.7

=AY/ Polymeric VO, species,
2o MK




V K-edge EXAFS.

(A) x functions for

weighted y-functions
of In k-space
(1) and R-space (2;
the magnitude and
Imaginary parts). —
— . experiment and ----
-: theory.
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c: 2-propanol (3.2 kPa), 473 K
b: 2-propanol (3.2 kPa), 290 K
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AYR—FRV-TIO,
R (V-0)=1.67A, N =4.1+0.6
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V K-edge EXAFS.

(A) v functions for

NH,VO, ©}
VOSO,3H,0 (d),
Mng oV, MO0y ,Og (€).

(C) Best-fits for filtered k3-
weighted y-functions
of
In k-space (1) and R-
space (2).
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gV TV (A MEE

a VITIO, 3.0 wt% V
b 1.0wt% V
c Mesoporous V-TIO, 0.6wt% V

10.4wt% V
d V/mesoporous-TiO, 1.0wt% V
e Sol-gel V-TiO,2.0wt% V

I

w

c AYR—FAV-TIO, D & VViIE
&;a, b VITIO,= d VIAJR—FR
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ICHBEBITHREHBRVVSF A AJR—FAV-TIO,

fBiE
(B) Mesoporous (High surface area)

Polymeric VO, specieé,;-.;-
5 and/or 6 coordination B

TiO,
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V Ko, #RZEIRXAFSIZKYBSMZLT=. V/TIO,fRIEDVH Ak
EERBELTROAMEDT

(@) VISIO,&E KUVIALO,MEZIEZE ALK (723 K)RIIRXANES
(Olthofis, 2000) = /K 25 s ALEE (473 K)RIT#Z (this work)

(b) BRKBREATZHFAEAIEE (Eckerts, %1V NMR, 1989; Deob,
Raman, 1991; Vittadini, DFT, 2005) = in situ/KZ& K F1E T
(this work) # 290 KTD K& IZLSHFMEESTE (Jehngo,

Raman, 1996)

(c) VITIO,E LVV/ALO,[FTA2/—)LE R (298 K)LV-O-MFE & 2
RX. VISIO, TIXERIE (Went>, Raman, 1990) = 2-70/8/—
JLDVITIO D B 75 (290 K, this work)

(d) VILZ ILV-TIO, AV EAE (723~ 1173 K; Balikdjians, XRD, 2000)
# RE D ENVVEE (this work)— VE B E LY ERGEELHIRE




FEFA
AYIR—SRAV-TiO, &A1 iE
AV-TiO,EDFELUE

x
=
=
=
©
=
o
e
=
X

FLKD HDEESA L, TV ERL

TiéL\ Wavelength (nm)

Absorbance / a.u.

Absorbance / a. u.

250 as0 450 550 650
5420 5460 5500 5540 Wavelength / nm

Energy / eV Fig. 1 UV-VIS spectra (diffuse reflectance) of the TiO; (a) and the
TiO7 implanted with Cr ions (b-d). (amounts of Cr ion implanted: (in

Fig. 4 The V K-edge XANES spectrum of V ion-implanted TiO7. mol/g-TiOp) b: 22 x 1077, ¢:6.6x 107, d: 1.3x 109).

Yamashita, Anpo et al. J. Synchrotron Radat. 1999, 6, 451 — 452
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Pt-Snflii%

IKFEKFIED A ERMEDEREZIFO—ILT

ANTORF(BE. EL>.99) DEARE

fcc

Cubo-octahedral
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& & ¥ ¥ F & m corner, SEMMFEEESN(N-
edge, plane¥ A+~ DIJEIZ C,Ho)y MMEERLI=ET IL
SNAVEHL THR<SET IV

Fig. 5. A cubooctahedral particle gradually being covered with Sn atoms. The Sn preferentially
fills the corners and edges, and eventually the denser surface planes.

Humbolt et al. 3. Am. Chem. Soc. 1998, 120, 137 — 146
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W iR) A e
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