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In this study, hydrophobic organosilica membranes were fabricated by using pendant-type
Si precursors such as methyltriethoxysilane (MTES), propyltrimethoxysilane (PTMS), and
(3,3, 3-trifluoropropyl) trimethoxysilane (TFPTMS), and the effects of hydrophobic pendant
unit on the network structure and alcohol permeation properties were evaluated. The
organosilica structures formed by MTES and TFPTMS were too small for alcohol molecules
with a molecular size of approximately 0.4-0.5 nm, and therefore, the formation of a loose
network and the improvement of affinity (adsorption strength) with alcohol molecules were
considered to be important. In addition, it was possible to control the hydrophilicity of
pendant-type organosilica via fluorine doping. However, the H, /N, permeance ratio,
corresponding to network pore size, was independent of doped fluorine concentration, and
the decrease in the N,/SFs permeance ratio was also smaller than that of bridged-type
organosilica. This can be due to the difference in the status of fluoride ions in the network,
which made it difficult for pendant-type organosilica to change its pore structure by fluorine
doping.
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Fig.2 Schematic image of single gas permeation equipment (a) and pervaporation equipment (b).
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Fig.3 H,O0 and EtOH adsorption isotherms at 25C of MTES and TFPTMS powder
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Fig.4 Molecular size dependence of gas Fig.5 Relationship between C/Si ratio in
permeance (200C) and PV (70C) for organosilica and H, /N, permeance ratio
MTES and TFPTMS membranes. at 200C for organosilica membranes.
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Fig.6 Water contact angle of F-doped MTES films as a function of F/Si ratio (a) and N adsorption
isotherm at 77 K for F-doped MTES powders with different F concentration (b).
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