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Development of porous membranes by photo-polymerizable liquid crystals ('Graduate School
of Science and Engineering, Saitama University) Tsukasa Ohno', Yui Nagai', Takuji Hirose',
Koichi Kodama!

Membrane separation processes based on the molecular sieve effect are simple and energy-
saving. This makes it very useful in a variety of situations. The separation capacity in
membrane separation depends on the properties of the membrane. In particular, narrower pore
size distribution in membranes wakes the separation performance higher. However, it is
difficult to control the pore size and its distribution in currently used organic porous membranes.
Therefore, development of separation membranes using self-assembling liquid crystalline
molecules has attracted attention. The self-assembly of liquid crystalline molecules gives a
ordered structure, and after fixing the structure, a part of the molecules is removed (Fig. 1).
This method enables the development of separation membranes with controlled pore size and
distribution at the molecular level and high pore density. The aim of this study is to obtain
porous separation membranes using photopolymerization of liquid crystalline
triphenylenecinnamate derivative with vinyl groups (TPCV).

A membrane prepared from TPCV was photopolymerized in the columnar liquid crystalline
phase to fix its structure, resulting in a freestanding membrane. The porous membrane obtained
by removing the triphenylene moiety has many carboxy groups on its pore surface. Using this
property, the ionic dye adsorption capacity of the membrane was investigated and cationic dyes
were selectively adsorbed over anionic dyes. The application of this membrane for separation
is currently under investigation.
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Fig. 1 Concept of nanoporous membrane using polymerizable liquid crystalline molecules.
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