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Creation of siloxane-based elastomers with ordered mesopores
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Nanoporous siloxane (Si-0-Si)-based materials have a wide range of
applications, such as catalysis, adsorption, and separation, due to their high thermal and chemical
stability, high surface area, and large pore volume. In this study, a new organosiloxane material
with a flexible framework and a regular mesoporous structure was prepared. Colloidal crystals of
silica nanoparticles were used as a template. Precise control of the cross-linking structure of
organosiloxane within the interparticle voids and optimization of the conditions for the template
removal, an organosiloxane-based elastomer with regular pores of diameter less than 55 nm was
successfully obtained. This material underwent reversible deformation under compression,
demonstrating the potential for seamless control of the pore shape, pore diameter, and porosity
using external forces.
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