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Abstract

ABSTRACT

Solvent-free oxidation of alcohols with molecular oxygen catalyzed by
palladium catalyst has been studied. Two novel highly efficient catalysts, i.e., the
alumina-supported palladium prepared by an adsorption method and the Pd/NaX
prepared by ion-exchange followed by appropriate post-treatment have developed.
The dissertation is composed of two parts.

In the first part, catalytic properties of alumina-supported palladium catalyst
were investigated for solvent-free oxidation of alcohols with molecular oxygen.
Two series of Pd/Al,O; prepared by the adsorption method and conventional
impregnation method were compared. The states of Pd in the catalysts were
characterized by UV-Vis spectroscopy and TEM, and were correlated with the
catalytic properties. It was proposed that the high dispersion of palladium accounted
for the high activity.

In the second part, the synthesis, characterization of Pd/NaX and its catalytic
properties in the solvent-free selective oxidation of alcohols were studied. It was
found that the post-treating conditions such as calcination temperature could
influence the sizes of Pd particles. The catalyst with small Pd particles (<5 nm)
exhibited superior catalytic activity in the alcohol oxidation.

The two catalytic systems possess following common features: (i) samples
which have not been reduced by H, under high temperature show an induction
period in the reaction, while for those pre-reduced by H,, such an induction period

does not exist. Thus Pd" may undergo reduction to Pd®in the course of the alcohol

oxidation, and Pd® may be the true active species; (ii) catalytic performances are not
changed by decreasing oxygen pressure in a certain range of oxygen pressure; (iii)
the catalysts are stable, and recyclable; (iv) catalysts are highly efficient in the
solvent-free selective oxidation of various alcohols, such as aromatic alcohols,
aliphatic alcohols, cyclic alcohols, heterocyclic alcohols containing a heteroatom.
Keywords: alcohols; solvent-free; selective oxidation; palladium heterogeneous

catalyst
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