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Abstract: Ethylene-modified microporous silica membranes were prepared by acid catalysed cohydrol-

ysis and condensation reaction of tetraethylorthosilicate(TEOS) and ethylenetriethoxysilane (TEVS) in

ethanol and characterized by means of N2 adsorption, TG, NMR and contact angle meter. The re-

sults show that the modified materials remain a desirable microporous structure with a pore width

centered at 0.5–0.7nm, and that the hydrophobic property of modified silica membranes is considerably

improved due to the gradual replacement of hydrophilic silanol by hydrophobic ethylene on the surface

with increasing molar ratio of TEVS/TEOS.
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Fig. 1 N2 adsorption isotherm of unsupported pure

and modified silica membranes

w 2 ��H\ SiO2 YD>AJ SiO2 Yt*�3w
Fig. 2 Pore size distributions of unsupported pure

and modified silica membranes
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Table 1 Pore structure parameters of

unsupported pure silica and modified silica

materials

BET surface area Pore volume
TEVS/TEOS

/m2
·g−1 /cm3

·g−1

0 560.90 0.22

0.2 204.58 0.09

0.4 343.25 0.14

0.8 113.29 0.04~��s (0.4TEVS)SiO2 Up'e?Bo+p~ua�Z|#}��m#?Bow+p
)Tua�Z|V#?Bo (0.2TEVS)SiO2 Up+p
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(0.2TEVS)SiO2 Upp)fu+�E N2 ��?
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Fig. 3 Water drop profiles of silica membranes

(a) Pure silica; (b) 0.8TEVS silica; (c) 1.0TEVS silica
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10duUp1-?� 6.4%?q�GO 19duUp1-?�mo 10%, jBGOo 29d uUpu1-?EGO 19d uUpu1-?�B�
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Fig. 5 TG and DTG curves of silica membranes aging

at humid atmosphere for different time
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Fig. 6 Solid state 29Si MASNMR spectra of pure (a)
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