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DESCRIPTION

When comparatively treated with
additional intense radiation, the augmentation of catalytic
activity indicates the nature of the active centers in catalytic
material. At liquid-nitrogen temperatures, silica gel bombarded
with cobalt-60 gamma rays turns purplish and can produce the
reaction H2+D2—2HD. Color centers, which are positive
"holes" (deficiencies) trapped around an oxygen ion near an
aluminum impurity, are bleached in vacuo at temperatures above
200°C (400°F) and destroyed by hydrogen even at room

temperature.

inactive materials are

Researchers from Russia and the United States investigated the
properties of dilute platinum metal concentrations in oxide
matrices such as silica and alumina, as well as on carbon carriers.
Such catalysts are useful in gasoline reforming activities. In such
catalysts, which include about 0.5% by weight of platinum or
palladium, the degree of metal dispersion is near to one. These
dispersions are evaluated using titration and adsorption
techniques with hydrogen and oxygen Based on these
investigations, it is clear that dispersion causes two sorts of
behavior. In the critical area, several catalytic reactions, such as
hydrogen-deuterium exchange, benzene hydrogenation, and
cyclopentane hydrogenolysis, are dispersion independent with
catalyst particle sizes of 5 nm or less. These non-structure-
sensitive processes are referred to as facile reactions. On the
other hand, for the wvarious platinum-alumina catalysts
examined, the selectivity for isomerization varies by a factor of
100, such as the isomerization of neopentane to isopentane and
concomitant cracking of the latter to isobutane and methane.

When reduced in hydrogen at 500°C (900°F), the same 1

percent platinum-on-carbon catalyst demonstrated a selectivity

ratio of isomerization to hydrogenolysis of 2.5 and a selectivity
ratio of 13 when fired in vacuo at 900°C (1,600°F), with the
percentage dispersion remaining at 35 percent in both cases.
These "demanding reactions” are structure-sensitive catalytic
reactions. The increase in selectivity appears to be mostly due to a
decrease in the hydrogenolysis rate. Other studies have indicated
that heating in vacuo to 900°C tends to generate specific facets of
the metal, hence the improvement in selectivity is assumed to be
related to more abundant neopentane triadsorption on the
samples fired at high temperature. It has been demonstrated that
a platinum crystallite around 2 nm in size contains unique
surfaces that are not present in a conventional octahedral
crystallite of similar size. An alternative approach to the problem
of surface catalysis involves taking electronic variables in catalysts
and reactants into account. Many of the materials used in
catalysis are semiconductors. It is assumed that depending on
the free lattice electrons and holes in the catalyst lattice, these
can create a variety of bonds with reactants.

CONCLUSION

Chemisorbed particles react in ways that vary depending on
the form of attachment to the surface and the amount of
surface covering as well as the available supply of electrons and
holes. Depending on the electrochemical characteristics of the
surface and the bulk of the photodiode, the surface functions
similarly to free radicals delivered directly into the reactive
species. These useful predictor to the determination of the
catalyst's character as a semiconductor and the adsorbate's
whether it is
constituted of positive or negative ions, free atoms, or radicals
Catalytic activity has also been studied as a function of the
d-band character, or the number of electrons in d orbitals in
catalyst atoms.

character as an electrochemical species,
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