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Development of High-Strength Self-supporting Supramolecular Membranes by SCAT
Polymerization and Their Application as Gas-Selective Separation Membranes
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This study is the development of a method for the preparation of
supramolecular self-supporting membranes by photocyclization of polyphenylacetylene membranes
SCAT), which can be used for the synthesis of supramolecular membranes on a practical scale.The aim
of this study is to increase the strength of self-supporting supramolecular membranes by utilizing
the polymerization reaction of vinyl ethers (VE) in the poly(phenylacetylene) backbone that occurs
together with the SCAT reaction.

The precursor polymers were synthesized by changing the number and position of VEs in the DHPA-type
monomer that can undergo the SCAT reaction.The SCAT reaction of these precursor polymers consumed
the VE groups of the self-supporting supramolecular membrane, resulting in a supramolecular membrane
that is insoluble in organic solvents and successfully produced a supramolecular membrane with
higher strength than conventional supramolecules.
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film making® cross-link solvent (THF)*
No polymer _ SCAT® M,(x105% M,/M, ——————
before after  formation before after
1 poly(DVOEDHPA) -+ + + + 0.18 3.58 -+ -
2 poly(DPOEDHPA) + ++ + + 2.30 3.37 + -
3 copoly(DVOEDHPA/SPA)(75/25)  ++ ++ —+ 2.98 3.17 ++ -
Table 1. Character1zat10n of membranes of novel %ol¥phenylacetylenes a++:very flexible ;
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