Session The 105th CSJ) Annual Meeting

Symposium | Co-Innovation Program (CIP) : Cutting-edge research in polymer science for a sustainable
society

& Thu. Mar 27,2025 9:00 AM - 11:40 AM JST | Thu. Mar 27,2025 12:00 AM - 2:40 AM UTC i
[E]JF402(F402, Bldg. 4, Area 2 [4F])

[[E]F402-2am] Cutting-edge research in polymer science for a
sustainable society

Chair, Symposium organizer: Yoshihiro Ikari, Kenji Hara, Ryotaro Tsuji, Ken-Ichi Kasuya

Bl A+ BN ZRI S T A A L] BB ~THAMETLE | T
Xt-— BT FETITERMBEH ZHHD TS 7 F w7 T ANBERS Y 1\~ -5
FABEEEA A LM TINEd EAZRM-RHAH_x ST/ S—+ -
NSEMBEICH T2 FEFHHERREIBOEERYIDALLEZZIS5NE T, COP/NA
F 7 7Y MR AR Y h ZEEMRLIS  BlgE FRIE A R AN AR N
ZIHBE RLAHMTEHENREThH RN SAZRIBIt AL NZ + 5 >
| 7IvEd Kb w o LTIt BEERTARH A A Al 4 2 E A ZRISNEAETAE S

BNITBEHIC. D S5DORDFREZOEDHICOVTERL XTI,

FEvari3FE. FRICREINET,
BEEROTZ X TI—bANDIHAZEERVWVIELET,

9:00 AM - 9:05 AM JST | 12:00 AM - 12:05 AM UTC
Opening Remarks

® Japanese ® Invited Lecture

9:05 AM - 9:35 AM JST | 12:05 AM - 12:35 AM UTC

[[E]F402-2am-01]

Function Control of Degradable Polymers for the development of Sustainable Materials

OKazuki Fukushima® (1. Kyoto Institute of Technology)

® Japanese ® Invited Lecture

9:35 AM - 10:05 AM JST | 12:35 AM - 1:05 AM UTC

[[E]F402-2am-02]

Development of solid catalysts for low-temperature chemical recycling of polyolefins

OMasazumi Tamura' (1. Osaka Metropolitan University)

10:05 AM - 10:25 AM JST | 1:05 AM - 1:25 AM UTC
[2E_F40201-03-4add]
Incubation Time

® Japanese ® Keynote Lecture
10:25 AM - 11:25 AM JST | 1:25 AM - 2:25 AM UTC

[[E]F402-2am-03]
Circular Economy of Polymers

OKOHzO ITO12 (1. The University of Tokyo, 2. National Institute for Materials Science)

11:25 AM - 11:40 AM JST | 2:25 AM - 2:40 AM UTC
[2E_F40201-03-6add]
Incubation Time

© 2025 The Chemical Society of Japan


https://pub.confit.atlas.jp/ja/event/csj105th/session/2E_F40201-03
https://pub.confit.atlas.jp/ja/event/csj105th/session/2E_F40204-07
https://form.csj.jp/view.php?id=231544

[E]F402-2am-01 BALEA B10585FES (2025)

BRATAFT ITIVHBADREICE =53 MR ) < — DR ae
CRIHRABE T3 ) Oy fl!

Function Control of Degradable Polymers for the Development of Sustainable Materials
(‘Graduate School of Science and Technology, Kyoto Institute of Technology) O Kazuki
Fukushima'

Degradable polymers are expected to be a solution to the plastic waste problem. However,
considering them as alternatives to existing plastics, their physical properties and extensive
functionalities are required to be equivalent. To date, many degradable polymers with
functional groups attached to their side chains have been developed through sophisticated
monomer design and precise polymerization techniques. Recently, aliphatic polycarbonate-
based polymers, including rigid aromatic motifs in the main and side chains, have been
developed, demonstrating high physical properties and controlled degradability.

Keywords : Sustainable Polymers; Degradation; Functionalization, Organocatalysts; Self-
Assembly
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1) Poly(trimethylene carbonate)-based polymers engineered for biodegradable functional biomaterials.
K. Fukushima, Biomater. Sci. 2016, 4 (1), 9-24.

2) Degradable and nanosegregated elastomers with multiblock sequences of biobased aromatic
mesogens and biofunctional aliphatic oligocarbonates. Y. Watanabe, R. Kato, K. Fukushima, T. Kato,
Macromolecules 2022, 55 (23), 10285-10293.

3) Hydrolyzable and biocompatible aliphatic polycarbonates with ether-functionalized side chains
attached via amide linker. K. Fukushima, S. Hakozaki, R. Lang, Y. Haga, S. Nakai, A. Narumi, M. Tanaka,
T. Kato, Polym. J. 2024, 56, 431-442.

© The Chemical Society of Japan - [E]JF402-2am-01 -



[E]F402-2am-02 BALES B10585FES (2025)

RYAL T4 VDIEBE S ALY S 4 5 )L AEREE DB
(BAKT) OmA Fil

Development of solid catalysts for low-temperature chemical recycling of polyolefins
(Graduate School of Engineering, Osaka Metropolitan University) (OMasazumi Tamura

The development of plastic recycling technologies is urgently required due to issues such as
plastic waste and the depletion of fossil resources, and recently, chemical recycling has
attracted much attention to the objective. Hydrogenolysis is one of the promising approaches
under mild reaction conditions among chemical recycling methods. Our research group has
demonstrated that cerium oxide-supported 5 wt% ruthenium (Ru/CeO2) and zirconium oxide-
supported 5 wt% ruthenium (Ru/ZrO:) acted as effective solid catalysts for the hydrogenolysis
of polyolefin-based plastics, providing a high yield of valuable chemicals (liquid chemicals
and waxes) in ~90%. Furthermore, we have found that Cu-Ru/CeO: was a highly effective solid
catalyst for the hydrogenolysis of LDPE by reducing the Ru loading from 5 wt% to 1 wt% and
doping copper (Cu) into the Ru particles. This catalyst system suppressed the gas yield to ~4%
and achieved a high yield of valuable chemicals (~96%)).

Keywords : Polyolefins, Hydrogenolysis, Ruthenium,; Solid catalysts; Liquid chemicals
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1) Y. Nakaji, M. Tamura, S. Miyaoka, S. Kumagai, M. Tanji, Y. Nakagawa, T. Yoshioka, K. Tomishige,
Appl. Catal. B 2021, 285, 119805.
2) M. Tamura, S. Miyaoka, Y. Nakaji, M. Tanji, S. Kumagai, Y. Nakagawa, T. Yoshioka, K. Tomishige,
Appl. Catal. B 2022, 318, 121870.
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Circular Economy of Polymers (The University of Tokyo/NIMS)OKohzo Ito

In recent years, marine pollution caused by microplastics has been attracting
global attention, and there is a growing need for an even higher level of commitment
to environmental conservation on a global level. Under these circumstances, there is
an urgent need to develop technologies aimed at building a circular economy system
that improves industrial competitiveness and minimizes environmental impact. In this
lecture, the achievements of a national project on circular economy, which are
managed by myself, are introduced.

Keywords : Polymer; Sustainability; Circular Economy, Recycle, Biodegradability
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1) Y. Okumura and K. Ito, Adv. Mater., 13, 485 (2001). 2) C. Liu, et al., Science, 372(6546),
1078(2021). 3) K. Hashimoto, et al., Science Adv., 9, 47, eadi8505 (2023). 4) S. Ando, et al.,

ACS Mater. Lett., 5, 3156-3160 (2023).
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