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Design of silica-based molecular sieving membranes with controlled sub-nano
structure by anion doping
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In the Bresent study, microporous silica structure was controlled by anion

doping for molecular sieving membranes. It was found that fluorine doping was drastically increased

the reaction rate of silica sol. Sol size at nano-level required for preparing molecular sieve
membranes was successfully controlled by the Si concentration. XPS results indicate that doped

fluoride ion present as Si-F when it was doped with silica, and as a Si-F and a CF bonds when it was
doped with organosilica.

A separation membrane was successfully fabricated on porous support. A crack-free thin layer
formation was possible, regardless of the Si source. In addition, since the Si-OH group density in
the network structure of the fluorine-based silica membrane was apparently smaller than that of the
conventional silica, it was found that there was no change in network pore size even calcined at 750

oC. Pore size tended to increase as the doped F concentration increased, irrespective Si precursor.
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