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Toward a Beyond Zero Society,through Ubiquitous Carbon|Capturejand|Utilization (CCU)

B CO, separation nanomembranes with overwhelming B Catalyst technology for CO, conversion and small
high CO, permeability conversion system

®Nanocatalysts and
electrochemical process
system for highly efficient
conversion of CO, to
useful substances

®Kyushu University has
developed a nanomembrane
that is only 1/2500 as thin as
the diameter of a hair. ._ _
®Developed nanomembranes 5 ®Novel thermochemical '
P A ] . catalysts and processes q S
show highest CO, permeance, ] e for simultaneous O, & ‘ .

which is 20 times higher than €O, separation nanomembrane removal and CO, CH,, CO

\. conventional membranes conversion Electrochemical process Thermochemical process /

Goals of the Project
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& Prof. Ken-ichi SHIMIZU (Hokkaido Univ.)

Development of high-performance
electrochemical cells
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with decentralized deployment of DAC-U systems
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Theme: Development of electrochemical production system using Air-CO, £
Organization: Kyushu University MOOO
Contact: Miho YAMAUCHI (yamauchi@ms.ifoc.kyushu-u.ac.jp)

Electrochemical CO, reduction using 60% air mixed 40% CO, gas (Air-CO,)
B : [Air-CO,] + H,O0 — CO, CH,, C,H, or a

Method A >Products  (Osimple system X few reports
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Method A Direct eCO,R using Air-CO,
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Theme: Development of High-Performance CO, Separation Membranes for DAC £

Organization: Kumamoto University ) OOOO
Contact: Masashi KUNITAKE (kunitake@kumamoto-u.ac.jp)
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= Toyoki Kunitake (NanoMembrane Technologies, Inc.)
Demonstration of a two-stage separation prototype system
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SYLGARD™ 184 Silicone Elastomer (Dow Chemical Company) .We have successfuIIY developed several membrane material s.yst.ems Wlth. CO, selective permeability 8 ’ K-~-A____ |
. Commercial PDMS cross-linker equivalent to or superior to Sylgard, based on PDMS crosslinking reaction systems that can be
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« Structural details are unknown. improvement of permeability by thinning while maintaining the selective permeability. )
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Exploration of Selective Lavers, and Junction Development of Manufacturing Technology to Industrialize a Large-Scale
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We have developed a technology for selectively introducing reactive units such as l || | =
vinyl groups and hydrosilyl groups to PDMS film surfaces. This has made it < e
possible to introduce various polar units to the non-polar PDMS film surface. ) Blank support Coated support
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Chemical Cross-linking Physical Cross-linking
A CO, selective permeable membrane equivalent to Sylgard has been successfully developed using a
physically cross-linked PDMS elastomer that does not require chemical cross-linking. This leads to
simplification of membrane production.




