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New Reactions Catalyzed by Basic Zeolites

Hideshi HaTTORI
Center for Advanced Research of Energy Technology,
Hokkaido University, Sapporo 060

Zeolites possessing basic properties have been developed for the catalysts for base-catalyzed
reactions. The present review describes the methods for characterization of basic properties,
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the preparative methods for basic zeolites, and applications of the basic zeolites to organic
reactions.

For characterization, the binding energies of Oy, of the frame oxygen and of Ny  of the
adsorbed pyrrol measured by XPS reflect the basic properties of the zeolites. The wave num-
bers of N-H stretching of the adsorbed pyrrol measured by IR correlate with the basic strength
of the zeolites. The basic strength is also evaluated by TPD of the adsorbed CO,.

The basic properties of the zeolites are able to be adjusted by selecting the alkali ions as
exchanged cation and the Si/Al ratio of the zeolite framework. Strongly basic zeolites can be
prepared by encapsulation of basic materials such as alkali oxides and imides of rare earth
elements.

The applications of basic zeolites to organic reactions are described for the following reac-
tions: double bond migration of olefine, Meerwein-Ponndorf-Verley reduction, alkylation,
aldol condensation, Knoevenagel condensation, and ring transformation.

Key words: Base-catalyzed reaction, Basic zeolite, Catalysis, Alkali ion.





