¢! Desalination and Water Treatment 7 (2009) 12-17
www.deswater.com July

1944-3994 / 1944-3986 © 2009 Desalination Publications. All rights reserved.
O doi: 10.5004/dwt.2009.623

Properties of amino-functionalized silica membranes for the dehydration of
water/ethanol mixtures

Sadao Araki***, Tatsuya Satoh®, Hayato Doi®, Hiroyuki Yano®, Yoshikazu Miyake®*

“Business Promotion and Product Development Center, Technical Research Institute, Hitachi Zosen Corporation,
2-11, Funamachi 2-chome Taisho-Ku, Osaka 551-0022, Japan

Tel. +81 6 6551 9173; Fax: +81 6 6551 9841; emal: araki.sa@gmail.com

"Department of Chemical Engineering; “High Technology Research Center, Kansai University,

3-35, Yamatecho 3-chome, Suita 564-8680, Japan

Received 1 July 2008; Accepted 16 March 2009

ABSTRACT

Amino-functionalized silica membranes were applied to the separation of water/ethanol mixtures
by pervaporation. An increased interaction between the silica membrane surface and permeating
materials is important in order to enhance separation. In this study, the improvement in water per-
meance ability and selectivity was examined by modifying the silica membrane surface with amino
groups. Silica membranes were prepared by the sol-gel method of hydrolysis and cocondensation
processes using tetraethoxysilane (TEOS) as a silica source and 3-aminopropyltriethoxysilane (AP-
TES) to introduce the amino groups. The performance of membranes prepared with various molar
ratios of TEOS/APTES was evaluated by pervaporation of water/ethanol. The separation property
of the amino-functionalized membrane was higher than that of a membrane prepared with TEOS.
The membranes were characterized by FE-SEM, FT-IR and single gas permeation measurements
of He and N,,.
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