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Fig. 1 Schematic diagram (a) and photograph (b) of DXAFS set up at NW2A. The curved crystal is installed in the
chamber filled with helium. The glancing angle of X-ray beam varies continuously across the crystal surface and
results in different X-ray energies being reflected from different points on the crystal surface.
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Fig. 2 Schematic diagram of the hand press for powder samples.
(a): outer jacket, (b): base plate with a knurl, (c): sample
holder tube, (d): sample, (e): fixing pins, (f): plunger
whose end surface is anvil finished.

Is (a)

ke 3y (k)

ki10 nm!

Fig. 3 /3-weighted EXAFS signal measured by the conventional
XAFS (=) [21min] and DXAFS (-) [60ms] for Pt/
MCM-41 cluster. a): Well prepared uniform sample, b):
Non-uniform sample.
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Fig. 4 Variation of coordination numbers (CNs) of Ru—CO (a)
and interatomic distances (R) of Ru—Ru (b) during CO/H,
reaction at 523 (@), 473 (O), and 423 (A) K.
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Fig. 5 Variation of CNs of Ru—CO (®) and R of Ru-Ru (0) dur-
ing decarbonylation under vacuum at 573 K after CO/H,
reaction.
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Fig. 6 The energy profiles for the structural changes in the steps
determined by DXAFS.
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Rh-C(O)

Fig. 7 The k3-weighted EXAFS Fourier transformed functions for
Rh/AlQ; at the Rh K-edge during the carbonylation process
at 298 K measured by DXAFS.
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Fig. 8 An illustrative mechanism and time scales of three elementa-
ry steps at 298 K for the disintegration of Rh clusters on
Al,O; during carbonylation.
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Fig. 9 A series of XANES spectra at Pt Lj-edge in the reduction
process of Pt/MCM—41.
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Fig. 10 Illustrative image of single bunch at PF-AR and XAFS
spectra of Cu foil measured in 130 ps (red) with XSTRIP
detector combined with DXAFS system and usual XAFS
(black).
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FifE b SN b,

6. B YIC

XAFS i X SR F O R OB IRAE, BLALEC IR
FREMEOBEHERTBEEMCE 2 52 AR LET)
TFETHLH, L LN RIGEEMBITICE T
XAFS /7B L IR B9, BT, KA HFEDOTIH
ERTWAEBELDH, o T, PFFEx5s XAFS O A
Uy b THICEZERDLRZTH L0 E D PRESEET
B %o, XAFS O BIIIRFEIRMEICH 228, —F THH
B 7ALIRRE DO ZEALIC B L TSR A D 5o il It
OBETNEFENELEINE L7420 D 5, X R AXR
7 P IIVOBIRDO KT R FRIPUSEE L TR, fEs
K¢ %5 XAFS #431d, 10% L FTH Y, HEMMET
BHHZ LIIEEYET S, £/, DXAFSICR 53 XAFS
SIS 50, WENGORENEETH S, FITK
JEHRE R A BIE S 5 D7 6, 5 s THEIR AR T
DRI T L ENEETH 5,

I, DXAFS EOFIHRILIC DV Tl N7z,
DXAFS #FIH 3% 7 )V —T I3 HRAICATLR LN T
bo HROMMBEAME 2, VUM E VDM Tk QXAFS
RO XAFSEOT DB YTh b, 725, Tob xS
DOREERD 5 5 & &R TRl C % BRBLR OB T % HfF
L&D &9 584, DXAFS 3R ICE N TR TH
5 EICIBEDD IRV,

ERL TR WEBOL1DF, Ly b7 v TOHER
FVWETHDH, CHTEEOHRLTHEEOMEICLD,
LEWHEL D 2DH %, KIC, DXAFS OHIERRES
PERED T IC B I N TV WHA D S, XAFS % i
L TWiaWZIb— 72 DXAFS OEFT % 4 o 5 L4
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w4 B b, Bxe & LT, EEMEOME, DG
Hrty b7y FTOMERIC LD DXAFS #lE O 8%
o AHE, T, MEF%AE « Wi L, DXAFS O
Eh R b5 HETLEOLFTHHEELZTDH, HICT
S, TODXAFS #RBMOFE L L TREIHSICY
720, FEERRETIV—T ERIGO 7 IV—TBHITLE - T
BIR A DL ENEETH 5,

DXAFS #E ORI L OFI eI SR B, 3
BiERB, SREECEE, WOENREL &R TT -
TERLDTH S, Pt OWEIC I\ Td/ ) ilth— AR+
LHRITIT> CTE2bDTH %S, XSTRIP (&, Daresbury
lab. TBFE S+, David Bogg, Jon Headspith, Giuseppe
Salvini, Richard Farrow 6O 1% b EF %7572,
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Real time studies of catalytic reactions by DXAFS

Akane SUZUKI Photon Factory, Institute of Materials Structure Science, High Energy
Accelerator Research Organization Oho, Tsukuba 305-0801, Japan

Yasuhiro NIWA Photon Factory, Institute of Materials Structure Science, High Energy
Accelerator Research Organization Oho, Tsukuba 305-0801, Japan
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Accelerator Research Organization Oho, Tsukuba 305—-0801, Japan
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Accelerator Research Organization Oho, Tsukuba 305-0801, Japan

Abstract DXAFS is a powerful technique for elucidating dynamic structure changes at active metal sites on
catalyst surfaces. It opens a new area of structure kinetics, revealing kinetic parameters during catalytic reac-
tions, catalyst preparations, and catalyst deactivation and regeneration. However, DXAFS is sensitive to sam-
ple homogeneity. Thus the sample and pellet preparation methods were improved. In so doing, highly dis-
persed catalysts were prepared at high loading and XAFS signal was obtained up to k=210 nm~"'. Here, ex-
ample of such catalytic reactions observed with DXAFS are introduced; CO adsorption on Rug/MgO, CO ad-
sorption on Rh/Al,O5 and hydration and dehydration of Pt/MCM-41.
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