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Developments of high efficient CO, capture from air and CO; conversion catalysts (' Graduate
School of Science, Tokyo Metropolitan University) OSeiji Yamazoe

Reduction of CO; concentration in the air and CO; conversion to useful chemical products
are essential for realizing a sustainable society. Our group developed CO» absorption system
from air (direct air capture, DAC) by diamine solutions which induce phase-separation
phenomenon! and catalytic CO, conversion using basic metal oxide clusters*®. Here, I
introduce our recent results for DAC system and catalytic CO; conversions. In the DAC system,
we found that diamine solution such as isophoronediamine, which reacts with low concentrated
CO; to form solid carbamic acid, showed high CO, removal efficiency from air compared with
other phase separation systems and the conventional amine solution method. The CO,
absorption mechanism and CO; desorption conditions at low temperature were studied. In the
catalytic CO, conversion systems, we applied basic Nb and Ta oxide clusters, which can
activate CO> on Lewis base sites, for CO, fixation reaction to styrene oxide and amine
compounds. In addition, we developed bifunctional catalysts by the combination of basic metal
oxide clusters and supported metal catalysts, which were active for N-formylation of piperidine
using COx.

Keywords : CO,, Direct air capture, diamine, metal oxide clusters, catalysts
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1) F. Cao et al., ACS Omega, 2024, 9 49513. 2) F. Cao et al., Bull. Chem. Soc. Jpn., 2024, 97, uoac096.
3) S. Kikkawa et al., ACS Environ. Au, 2022, 2, 354. 4) S. Kikkawa et al., Angew. Chem. Int. Ed., 2024,

136, €202401526. 5) T. Matsuyama et al. J. Phys. Chem. C, 2024, 128, 2953. 6) V. Chudatemiya, et
al., Asian J. Org. Chem., 2023, 12, €202200521. 7) S. Kikkawa et al., Chem. Commun., 2022, 58, 9018.
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Development of Biomass-based Acrylic Resins and Marine Biodegradable Plastics, and Future
Prospects (Bioplastic Research Team, RIKEN Center for Sustainable Resource Science)
OYasumasa Takenaka

In this presentation, the polymerization method of biomass acrylic monomers and the
physical properties of the obtained polymers will be explained. And then, the development of
new marine biodegradable plastic materials with Poly(ethylene succinate) (PES) skeleton, the
physical properties of the obtained PES-based copolymers, and their biodegradability in
seawater will be explained. The current status and latest trends in the development of biomass-
based plastics, including new biomass-derived materials that we are developing, will be
touched upon, and the future prospects for biomass plastic production will be discussed.
Keywords : Acrylic Resin; Marine Biodegradable Plastics, Biomass, Polyester
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1) Group-Transfer Polymerization of Various Crotonates Using Organic Acid Catalysts. Y. Takenaka,
H. Abe, Macromolecules 2019, 52, 4052.

2) Unique acrylic resins with aromatic side chains by homopolymerization of cinnamic monomers. M.
Imada, Y. Takenaka, H. Hatanaka, T. Tsuge, H. Abe, Connum. Chem. 2019, 2, 109.

3) Effect of Disyndiotacticity on the Glass Transition Temperature of Poly(ethyl crotonate)s
Synthesized by Group-Transfer Polymerization Catalyzed by Organic Acids. M. Imada, Y. Takenaka,
T. Tsuge, H. Abe, Macromolecules 2020, 53, 7759.

4) Kinetic modeling study of the group-transfer polymerization of alkyl crotonates using a silicon
Lewis acid catalyst. M. Imada, Y. Takenaka, T. Tsuge, H. Abe, Polym. Chem. 2020, 11, 5981.

5) Copolymers incorporated with b-substituted acrylate synthesized by organo-catalyzed group-
transfer polymerization. M. Imada, Y. Takenaka, T. Tsuge, H. Abe, Polym. J. 2021, 53, 989.

6) Improving the marine biodegradability of poly(alkylene succinate)-based copolymers. S. Kumagai,
S. Hayashi, A. Katsuragi, M.Imada, K. Sato, H. Abe, N, Asakura, Y. Takenaka, Polym. J. 2024, 56,
416.

7) One-Pot Synthesis of Marine-Biodegradable Poly(Ethylene Succinate)-Based Ester Amide
Copolymers Containing Amino Acid. S. Kumagai, S. Hayashi, A. Katsuragi, M.Imada, K. Sato, H.
Abe, N, Asakura, Y. Takenaka, ACS Appl. Polym. Mater. 2024, 6, 8339.
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Development of CO>-methanation technology at INPEX bridge to net zero by 2050 - Progress
of NEDO-400 Nm3-COyh scale demonstration project- ('Technical Development &

Coordination Unit, Hydrogen & CCUS Development Division, INPEX Corporation) O
Tatsuki Wakayama'

The greatest advantage of synthetic methane (e-methane) production by CO,-methanation is
that it enables low-carbonization through carbon recycling without changing existing
infrastructure for natural gas or city gas. INPEX has been carrying out a NEDO
demonstration project on a scale of 400 Nm3-COy/h, one of the largest in the world, since
FY2021, and the completion of the demonstration facility is imminent. In FY2025, pre-
commissioning and commissioning of the demonstration facility will be carried out, followed
by demonstration operation and injection of synthetic methane into own natural gas pipeline.
This presentation will provide an overview of INPEX's efforts toward 2050 Net Zero and the
progress of the NEDO demonstration project.

Keywords : Carbon Recycle, CO,-Methanation, CCU, H,, Synthetic Methane
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The Challenge of the “e-Methane Revolution” using SOEC Methanation Technology to
achieve Carbon Neutral without Changing Lifestyles or Industries ('OSAKA GAS Co., Ltd.)
OHisao OHNISHI!

SOEC methanation technology can produce e-methane from water, CO, and non-fossil
electricity with extremely high energy conversion efficiency, and is expected to be an
innovative technology with highest potential for cost reduction among green fuels such as
hydrogen. The presentation will include an overview of this technology, our initiatives, the
superiority of e-methane as a renewable energy import carrier using this technology, and the
“e-methane revolution” aimed to achieve carbon neutral without changing lifestyles or
industries.

Keywords : e-methane, SOEC (Solid Oxide Electrolysis Cell), Methanation, Renewable energy
carriers, Carbon recycling
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