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Self-supporting gas separation membranes by molecular sieving effects of
molecular size pores in 2D macromolecules synthesized by SCAT reaction of

helical polymers
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A thin layer of 2D macromolecules with molecular-sized pores was synthesized
by solid-solid interface polycondensation in laminated membranes of two cis-cisoid poly
(imino-containing phenylacetylene)s followed by highly selective photocyclic aromatization (SCAT).
The precise 2D molecular structure including fraction and size of rings (pores) can be fully
estimated. The composite membranes of the 2D macromolecule showed good oxygen permselectivity
exceeding the Robeson upper line.
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Fig. 1. Schematic route to the two-dimensional
(2D) macromolecular sheet (SC(CN)) by the

HPS method:

(1) solid-solid interfacial poly-

conden- sation between A(N) and A(C) in its
laminated membrane (A(C)/A(N)), (2)isolation of
network polymer membrane (AC(CN)), (3)
SCAT reaction.
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Fig. 3. Relationship between the a and PO of
the membranes. a and b indicate Robeson’ s
upper boundary lines in 2008 and 1991,
respectively. @: for A(C); : for A(N); +: for
A(C)/A(N); m, A, V¥: A(C)AC(CN)/A(N); @, @
AC(CN) calculated from A(C)/AC(CN)/A(N); &, &:
AC(CN) calculated from AC(CN)/PDMS. A, , o:
SC(CN) calculated from SC(CN)/PDMS. 1 and 2
by the HPS method of laminated membranes; 3
by the HPS method of a blend membrane; 4 by
the HSP method of a laminated membrane.
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1) Polymerization of acetylene, 2) Polymerization of styrene, 3) ADMET of olefine, 4) SCAT of polyphenylacetylene.
Scheme 1.Synthetic route to two dimentional polymer (SAC).
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Figure 2.0xygen permeation of SAC
and their precursors.
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