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XAFS study on the reactivity of size-controlled metal nanoparticles (1)
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English
Supported Au catalysts having Au diameters from 1.3 to 6 nm were investigated with XAFS
measurements. Au L; edge X-ray absorption spectra for all of the samples were similar to that
of Au foil. Nearest-neighbor Au-Au distances decreased drastically with deceasing Au
diameter (Day) when Dp, was less than 5 nm. The Debye-Waller factors increased with
decreasing Day. This is probably due to the increase of the static or dynamic disorder in the
crystal structures of Au particles in the catalysts.

XAFS Au
XAFS
XANES
1.3 6nm 400 700
5 45mg
1/ 5
1/ 10
co Ls (119) 9XARS
K 48 4 e VXAFS
4 5nm
10
TECHX®WSO




k=331 R
R=1374
FEF¥er (8niv. of Was
1 TEM
1.3 38 59nm Au
AuFoil X

Au Foil

Au

TR RS [ (L B

m

| — 1.3nm
| 3.8 nm
I 5.9 nm
i AuFoil
I T I I T I 1
11.8 11.9 12.0 121 12.2 123 124 125

XEBETRILF—keV
H1.&@E% > 7L OAu L3 RIERAEXAFSZAAY kL

1 R
1. Au L3 EXAFS
Au /nm | R (1% shell) / N (1% shell) g2 2
1.3 2.80 8.1 0.011
2.0 2.81 8.2 0.0094
3.8 2.83 8.9 0.0088
5.1 2.85 9.5 0.0086
5.9 2.85 10.2 0.0092
Foil 2.85 11.0 0.0081
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