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Abstract

Controllable prezparation of heterogeneous catalysts in the green way
is of great importance in the field of chemical materials. Aimed at efficient
prepetration\f)f Pd., Ni and Ti-containing catalysts in the immobilization
mode, porous glass beads were chosen as the support. It is necessary to
investigate some key problems in this field, for example, the regulating
characteristics in the structure of porous glass and the relationship
between the morphology of nanoparticles and the nucleation-growth
process. In order to prepare heterogeneous catalysts with high catalytic
activity and selectivity, fundamental research has been carried on.

Based on the “corrosion-ion migration-recondensation” strategy, the
suberitical water treatment method was improved for preparing porous
glass beads with an egg-shell structure in a batch reactor. It exhibited
obvious advantages in morphology uniformity and repeatability. The
specific surface area could be enlarged to 160m®/g after the subcritical
water treatment.

On the basis of the growth unit model of the anion coordination
polyhedron theory, porous glass beads with different shell morphologies
namely pores, flakes and fibers were prepared. These porous glass beads
showed good ion exchange properties. Ion sorption capacities for Cu*", Ag”’
and Ni*" were 81. 33mg/g, 149. 33mg/g and 42. 96mg/g, respectively.

A novel in-situ method to prepare mono-dispersed metal nanoparticles
supported on porous glass was developed. It integrated two processes of
ion exchange and reduction in one step. The mean particle size and
maximum loading amount of Pd nanoparticles were 3. 75nm and 55. 00mg/g,
respectively, And Ni nanoparticles with the mean diameter of 1. 80nm were well
dispersed on the surface of porous glass. The adsorption capacity for Ni

reached 46. 40mg/g. The as-prepared Pd and Ni nanoparticles supported
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on porous glass displayed excellent catalytic performance both in
hydrogenation of cyclohexene and 2-ethylanthraquinone. In addition, the
method was also successfully applied to prepare other metal nanoparticles
(for example, Ag, Au, Cu and Co) supported on porous glass beads.
TS-1 and TiO, nanoparticles supported on porous glass with small
mean particle size and narrow size distribution have been successfully
prepared. Their particle size and loading amount were both highly
controllable. Both of the two catalysts exhibited high catalytic activity and
good stability for oxidative desulfurization. Besides, due to the good
adsorptive property for the product of the as-prepared catalysts, it integrated
the reaction and separation in one step. The new reusable catalysts provided an

alternative for highly efficient ultra-deep desulfurization in a green way.

Key Words: Heterogeneous Catalysts; Nanoparticles; Egg-shell

Structure; Hydrogenation; Oxidative Desulfurization



