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Creation of Super-high CO02 permeable separation membrane for significant
reduction of CO2 emissions
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Realizing the huge reduction of C02 emitted from large-scale C02 source such
as power plant is most important technology to solve global warming problem. In this research, C02
separation membranes and CO2 reduction catalyst were investigated. We have synthesized

surface-modified non-porous nanoparticles (NP) possessing large gas permeable space and demonstrated
that the C02 permeability coefficient of the polymer membranes containing NP showed outstanding C02
permeability (30,000 Barrer) with moderate CO2/N2 selectivity (= 15). In addition, we have
succussed in preparing tandem type catalyst foe CO2 reduction.
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Fe(0-0H)TPP/Cucys Fe(0-0H)TPP/Cugn C./Cy 1.5~2
Co/Cy Fe(o-OH)TPP
Co Cu CO, *CO
Fe(0-0H)TPP/Cugn C2HsOH
Cu(111) *CHx  Fe(0-OH)TPP Co *CO
CO2RR#FIE D L8R
E /vl Reactor FEC2H4 FECZHSOH Cz/C] Ref.
Fe(o-OH)TPP/Cu,y, -1.2 H-cell 9.3% 2.1% 0.67  This work
Fe(0-OH)TPP/Cu,y, -1.2 H-cell 18% 5.1% 1.6 This work
FeTPP/Cu -0.8 Flow-cell - 41% - 1)
Ag-Cuy, -1.2 H-cell 18% 19% 1.4 2)
Ag-Cugy -1.2 H-cell 3.4% 8.2% 0.23 2)
Cu(111)@Cu-THQ -1.2 H-cell 44% - 1.7 3)
Ag/Cu -0.8 Flow-cell - 37% - 4)

[a]Potentials were with respect to RHE
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