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Mesophase Determination of Mesoporous Silica Through a Comprehensive Understanding of
Phase Transformation Induced by Drying Process

Masaru Ogura*, Hayato Miyoshi*, Yushi Suzuki*,
Shigehiro Yamakita*, and Tatsuya Okubo*,**
*Department of Chemical System Engineering, The University of Tokyo, **PRESTO, JST

The essential parameter on mesophase determination and transformation of mesoporous
silica is investigated, in particular, the phase selection induced by drying process subsequent
to the synthesis in aqueous phase. The phase transformation, which has been recognized to
be governed by a thermodynamic packing parameter, occasionally occurs in the opposite
direction determined by the parameter. Evaporation of solvent, H,O in this case, has a
critical role in the phase determination and transformation. The unique phase transformation
can be explained as follows; the H;O molecules trapped in the confined space between
silica and surfactant micelle structure are subtracted by drying, leading to a conformational
change of micelle packing structure. The degree of silica condensation is also strongly
related in the phase transformation; more condensed silica shows less mobility, in the case
phase transformation hardly occurs. In conclusion, the phase determination of mesoporous
silica depends on the thermodynamic packing parameter AND kinetic flexibility of the synthesis
medium.

Keywords: mesoporous silica, drying process, mesophase determination / transformation,
kinetic hindrance, system flexibility



