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An spplication of model catalysts has been presented as one of the methods for investigating the

catalytic properties of supported metal catalysts. The mode! catalysts can be prepared im site by

vacuum evaporation onto an amorphous substrate (Alm of SiOz, Al:Os, or carbon) and studied by

such techniques as photoelectron and Auger electron spectroscopy; industrial supported metal

catalysts are unsuitable for such techniques using UHYV systems. FEnsembles prepared in this way

ofier the possibility of investigating not only the physical properties of particles but also their

surface reactivity with simple gases. Apart from the interest in model catalysts, the small metal

particies themselves deserve attention; the electronic properties of metal aggregates in size ranges

where discrete valence band levels are expected have scarcely been examined. The advantages and

application methods of the model catalysts are introduced as well as recent literature on the electronic

properties of small metal particles and other approaches for this field.
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Fig. 1 Contribution of the various mechanisms
in (a): isomerization of Z-methvlpentane to
3-methyipentane, o (percent of cyelic mecha-
nism); {(b): hydrogenolysis of methyleyclo-
pentane, e (percent of selective hydrogenn-
lysis). Catalyst: P#ALQs.
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Tablel Catalytic characteristics which are able
to be examined with the model catalysts

physical properties reactivity
parameter properties parameter | properties
metal particle size [|adsorption |amount of
substrate |particle shape lreaction . adsorption
size gas ladsorption
Sonat : state
distribution| temperature |, .
dispersion ity
pressure lectivi
valence band =) eptunty
sfructure
inner shell ;
structutre} ;
work function
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Fig. 2 Electron micrographs from Pd particle
arrays of three different effective thicknesses

on a SiQz substrate. From top to bottom:
1.0, 2.0 and 5.0 A, The deposition temper-
ature of the Pd was 300K,
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Fig. 3 UPS (He II) spectrum from Pd particle

arrays on a Si0z as a function of increasing
particle size. a: clean SiOgz b: 0.3, ¢: 0.7

d:2.0,e:83 §:6.8 g:9.8 and h: 14x
10" atomfem? metal coverage.
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Fig. 4 Variation of vwalence bhand width

(FWHM), threshold {low binding energy VB
edge), core level binding energy, and valence
band centroid (g.) with Pt or Pd coverage
on an amorphous carbon.
indicated by arrows. All spectra were re-
corded on an TIP 5950 A ESCA spectrometer
using monochromatized AlK. X.rays.
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¥ig. 5 X-ray photoelectron spectra of Au with
calculated thicknesses of 43, I, 0.5 and 0.2
A on $i0s  All spactra were recorded on
an HP 5650 A ESCA. spectrometer using
monochromatized AlK. X-rays. The SiO:
sample was grown thermally by heating an
Si chip at 1000°C in an Cz furnace.
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Fig. 6 Low-energy Auger transitions for vari-
ous Au coverages on an amorphous carbon.
Measured with glancing gun with 3eV
meodulation veltage.
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Fig. 7 Cu-Cu nearest-neighbor distance as a
function of evaporated coverage on an
amorphous carbon (solid line). Relative
change in the onset of the K-edge energy
as a function of evaporated coverage (dashed
line},
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Fig. 8 Plot of percent decrease in néarest-
neighbor interatomic distance vs. the re-
ciprocal average diameter, d, of various-sized
Cu and Ni clusters formed on an amorphous
carbon. The dashed line extrapolates the
1/d dependence to the observed percent
contraction for the lowest Cu coverage
where clusters arve too small to be charac-
terized.
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