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Aiming for a Resource Circulation Society
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In our laboratory, with the goal to realize a resource circulation society, we are developing novel chemical recycling processes for polymer waste. For

example, the recycling of polymer waste has been known to be extremely difficult due to the complex combinations of different kinds of plastics,

woody biomasses, metals, or additives. Therefore, with a variety of chemical approaches, we are developing the processes to convert polymeric wastes

into useful resources that could replace natural resources. In addition, we are working on the development of environmental purification

technologies, research into the mechanisms of polymer degradation, and the development of new analytical and evaluation methods to support the

development of the above chemical processes.
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Research topics

* Comprehensive study on the system development of plastics for
sustainable resource circulation and control of leakage into the ocean
(Fig. 1)

* Systematization of halogen control technologies toward environmental
impact reduction (Fig. 2)

* Schematic illustration of carbon circulation system achieved by
collaborating with arterial and venous industries. (Fig. 3)

* Highly efficient utilization of carbon resources by the control of
pyrolytic synergistic interactions during co-pyrolysis (Fig. 4)

* Chemical feedstock recovery through pyrolysis of plastics, biomass,
rubber, and crude oil

* Study on the characterization of the UV aging of PV module encapsulant

* Evaluation of wet defluorination process applied to fluoropolymers

* Debromination of brominated flame retardants in waste
printed-circuit boards

* Development of a pyrolysis-gas phase derivatization-GC/MS method
to advance technology for high-performance conversion of polymer
chemical raw materials

* High-purity Cu and PVC coating recovery from waste wire harness by
PVC swelling followed by bench-scale milling
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Fig. 1 Comprehensive study on the system development of plastics for
sustainable resource circulation and control of leakage into the ocean
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Fig. 2 Systematization of halogen control technologies
toward environmental impact reduction
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-International Symposium on Feedstock Recycling of Polymeric
Materials 2024 : Best Oral Presentation Award (/J\AEE)
- The 10th International Symposium on Functional Materials
: Best Presentation Award for Young Scientists
(Valentina Podolinnaia)
- PYROASIA 2024 : Best Oral Presentation (Miranti Budi

Kusumawati)
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Fig. 3 Schematic illustration of carbon circulation system achieved
by collaborating with arterial and venous industries.
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+ Thermal and catalytic fast hydropyrolysis of lignin: Optimization for
selective production of aromatics using high-pressure tandem p-reactor
— gas chromatography/mass spectrometry
Chuan Ma, Shogo Kumagai, Atsushi Watanabe, Chuichi Watanabe,
Norio Teramae, Toshiaki Yoshioka, Young-Min Kim
Chemical Engineering Journal, 479, 147524-147524 (2024).

- Into the Nanograms-Sensitive Detection of Microplastics in Passively
Sampled Indoor Air Using F-Splitless Pyrolysis Gas Chromatography
Mass Spectrometry
William Pipkin, Masumi Sato, Shogo Kumagai, Chuichi Watanabe,
Atsushi Watanabe, Norio Teramae, Toshiaki Yoshioka
ACS ES&T Air, 1(4), 234-246 (2024).
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Fig. 4 Highly efficient utilization of carbon resources by the control
of pyrolytic synergistic interactions during co-pyrolysis
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