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Fabrication of tubular organic-inorganic hybrid SiO, nanofiltration

membrane derived from silsesquioxane
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Abstract: Organic-inorganic hybrid SiO, powders were fabricated using bis ( triethoxysilyl) methane
( BTESM) 1 2-bis ( triethoxysilyl) ethane ( BTESE) and 1 8-bis ( triethoxysilyl) octane ( BTESO) as
precursors. BTESM  BTESE and BTESO powders were characterized by thermogravimetry ( TG) N,
adsorption-desorption  Fourier infrared spectrometer ( FTJAR) and Zeta analyzer. BTESE was selected
due to its better thermal stability microporous structure and surface charge for nanofiltration separation.
The BTESE sol prepared by sol-gel method was coated on the tubular Al,O, support to fabricate organic—
inorganic hybrid SiO, membrane. The separation performance of hybrid membrane for monovalent and

divalent ions was investigated. Results showed that thermal stability of BTESE powders was better than
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that of BTESM and BTESO powders. The weight loss of BTESE powders was 16. 1% at 400 °C. The pore
size distribution of BTESE powders was in a range of 0.6 to 0.65 nm. The BTESE powders were

negatively charged. The BTESE powders had obviously different Zeta potential values when they were

dispersed in monovalent and divalent cation solutions which showed that BTESE powders had a significant

charge phenomenon. In five kinds of salt solutions with the concentration of 0. 002 mol/L the order of

rejection rate ( R) of the BTESE hybrid membrane was R( Na,SO,) >R( LiCl) >R( NaCl) >R( MgCl,) >

R( CaCl,) . The rejection of LiCl solutions by the membrane was 68. 9%

solutions was 23. 9%.

while the rejection of MgCl,
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Fig.8 Schematic diagram of thickness variation of double layer
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