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Synthesis of Novel Structures of Silicates by Introducing
Hetero-Coordinated Species
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A series of novel silicate materials has been successfully synthesized by introducing hetero-coordinated
alkaline-earth metal atoms into the framework. Several unknown silicate materials were obtained by the
hydrothermal treatment of precursors prepared through the high-speed grinding of solid parent materials. The
solid-state NMR measurements of the precursor demonstrated that the parent materials were allowed to react
mechanochemically through the grinding to give a composite material. The synthesized materials commonly had
framework structures composed of silicate layers and intralayer hetero-coordinated atoms, and some of them
were proved to have novel crystalline porous structures. Although the obtained materials are not regarded as
“zeolite” because of the presence of hetero-coordinated species, they reversibly adsorb/desorb water molecules
and have exchangeable extraframework cations just like zeolites.

Key words: hetero-coordination, alkaline-earth metal, powder X-ray structural analysis, mechanochemical
reaction, layered silicate
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