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Development of novel gas-permeable materials based on synthetic process of solid
base and its application for separation of greenhouse effect gas
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In this study, novel gas permeable membrane materials for efficient gas
separation of greenhouse gases were developed. It was found that the newly developed membrane based
on consisting of heterocyclic compounds outperform conventional membranes, which are derivatives of
pyrroles, thiophenes, furans, and their copolymers. The developed methods can directly access gas
separation membranes with simultaneous polymerization and membrane fabrication in the presence of a
strong acid catalyst. Although the gas permeability of these membrane materials is relatively low
compared to conventional membrane materials, their gas separation performance is extremely high, and

as a result, we have developed new materials that exceed Robeson®s upper bound.
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1. a

sps R
o N Trifluoroacetic acid
() ) 50 °C, N,
; Permeability (Barrer) Po,/PN, PCo,/PN
Entry R Molarratio r. ) y ( ) PolPN PolP,
n:m PN2 P02 PC02
N2, Og, 1 - 10:0 50 023 14 98 6.1 43
CO: 2 - 10:0 0 0.055 035 23 63 42
N2 CO2 3 4H 9:1 50 0056 042 20 7.5 36
P(N ~7
[P(COZ)/ ( 2)] 30~79 4 %H 8:2 50 0.014 0.25 1.1 18 79
1 23 5 4H 7:3 50 0035 021 17 60 49
o N
cO?2 CcO» 6 %CHS 6:4 50 0048 034 16 7.1 33
7 $CH; 5:5 50 b 0073 12 - -
N 8 +C,Hs 6:4 5 013 071 40 55 31
9 j;Csz 5:5 50 0.21 1.1 63 52 30
a) Differential pressure method, b) Unmeasurable.
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Upper Bound 5,6
5 2008 PC02 P02 PN2 PCOQ/PNQ POQ/PNQ

Upper Bound 0.969 0.178 0.00897 108 19.8




P(O2) I P(N2)

S D 3 N2
3 S D
O2 S D P
100 1000
g
- % 100 |
E N
<0 g
£ 10 |
1 L L 1 1
0.001 01 10 1000 01 10
PO, (Barrers) Pco, (Barrers)

5. Robeson’s Upper Bound 6. Robeson’s Upper Bound
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CO, 0.969 130 0.0745
O, 0.178 0.522 3.40
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