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Hydrothermal Synthesis of Clay Minerals

Tadashi Mizutani
Department of Synthetic Chemistry,
Faculty of Engineering, Kyoto University

Gel-crystallization method for the selective synthesis of clay minerals (1:1 and 2:1 phyllo-
silicates and other silicates like sepiolite), in which monomeric species such as silicic acid and
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magnesium chloride are polymerized in water to give phyllosilicates, was summarized. This
procedure consists of two processes: (1) gelation caused by polycondensation of silicic acid
and aqua-metal ions, and (2) crystallization of gels. Gelation reaction proceeds in one of two
pathways depending on the Lewis acidity of metal ions: for more acidic metal jons than silicic
acid, metal aqua ion — metal aqua ion condensation occurs predominantly, while for less
acidic metal ions than silicic acid, silicic acid — silicic acid condensation occurs predominantly.
Gel composition and its local structure can be controlled by varying concentrations of metal
ions, silicic acid, and proton. Following crystallization process yields 1:1 and 2:1 phyllo-
silicates selectively. Application of this method to sepiolite synthesis is also described.





