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Abstract

Geometrically and chemically well defined Pt/alumina model catalysts have been prepared. To
this end, we fabricated electrochemically alumina supports in which pores of constant size, length
and shape were regularly distributed over a wide area of the surface. Platinum particles were
dispersed on the pore surfaces via organometallic chemical vapor deposition technique using (tri-
methyl) methylcyclopentadienylplatinum (IV) as a precursor. The chemical composition of the
alumina plane surfaces was examined by Auger electron spectroscopy and the adsorption charac-
teristics of the platinum particles were studied by thermal desorption spectroscopy. A variety of
industrial catalytic problems are now open for further investigation utilizing the Pt/alumina

model catalysts.
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Fig. 1. Schematic representation of the MOCVD/
AES/TPD apparatus used to prepare and
characterize Pt/aiumina model catalysts.
(1) precursor doser, (2) CO doser, (3)
electron gun, (4) electron energy analyser,
(5) quadrupole mass spectrometer, (6)
top mount stage.
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Fig. 2. Typical SEM photographs of an ancdic alu-
mina film : (@) the surface and (b) the
cross section. Anodizing was carried out in
a solution of 0.3 M H,C,O4 at 25 C and 40
Ve for 26 min.
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Table 1. Anodization conditions, geometric param-
eters of the ensuing alumina fims, and
adsorption characteristics of the Pt/alu-
mina mode! catalysts.

Sample Macroporous | Mesoporous
Electrolyte | 0.30 M H.C0, | 1.2 M H50,
o Cell voltage 40 Vi 16 Ve
Anodization -
conditions Reaction %T 1c
temperature
Reaction time 25 min 90 min
Pore radius 20 nm 7 nm
Cell radius 55 nm 19 nm
) Pore density | 9.5X10%em? | 8.0x10°%cm’
Geometric -
parameters Porosity 0.12 0.12
Pore length 1.3 mm 2.8
Pore surface 16 a? 99 cn?
area
Adsorpt}op Pt surface 27%10° 15X 10°
characteristics area

In an arbitrary unit
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