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Ship-in-bottle Synthesis, Occlusion,

and Catalysis of Metal Complexes in Mesoporous Materials

Katsuaki Zama, Atsushi Fukuoka, and Masaru Ichikawa
Catalysis Research Center, Hokkaido University

Micro/mesoporous materials such as NaY, FSM-16 and MCM-41 are used as hosts to
occlude metal complexes and nano-composites. In this article, the preparation of the supported
metal complexes and their catalytic activity are described. Platinum carbonyl clusters are
synthesized by the ship-in-bottle technique in the pores of NaY and FSM-16, and the structural
transformation of the cluster in thermolysis is studied. Pt nanowires were prepared in FSM-
16 by the photoreduction of Pt ions, and their unique structure and catalytic activity were
compared with those of Pt nanoparticles in FSM-16. A molybdenum porphyrin complex
and fullerenes were deposited in FSM-16, and they showed high catalytic activities in O,
adsorption and oxidation of cyclohexene and benzene. A Mo cluster complex was similarly
deposited in FSM-16, which gave a high catalytic activity in photooxidation of benzene to

phenol.

Mesoporous materials are attractive hosts to prepare supported metal complexes

that are potential active catalysts at various interfaces.

Keywords: mesopore, ship-in-bottle synthesis, cluster, nanowire, oxidation of benzene



