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Aiming for a Resource Circulation Society Professor
Toshiaki Yoshioka
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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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Fig. 1 Comprehensive study on the system development of plastics for
sustainable resource circulation and control of leakage into the ocean

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. 2 Schematic illustration of a chlorine and carbon circulation system
achieved through collaboration between arterial and venous industries.
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- PYROASIA 2025 : Distinguished Researcher Award (ZFA#EER)

- PYROASIA 2025 : Best Thesis Award (Shao Zhuze)

- PYROASIA 2025 : Best Oral Presentation Award
(Miranti Budi Kusumawati)
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- The 11th 3R International Scientific Conference on Material
Cycles and Waste Management (3RINCs 2025) : Excellent
Research Award for Oral Presentation (GJI|F. RISKIE)
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Fig. 3 Highly efficient utilization of carbon
resources by the control of pyrolytic synergistic
interactions during co-pyrolysis
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- Co-Pyrolysis of Plastics, Biomass, and Petroleum: Recent
Advances and Current Developments
(PYROASIA 2025) (BB EE)
-Regeneration of Polyolefin structure towards the next
generation of plastic circular economy

(The 21t Asian Workshop on Polymer Processing) (Patchiya
Phanthong)
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+ Chemical Feedstock Recovery Through Plastic Pyrolysis: Challenges
and Perspectives Toward a Circular Economy
Shogo Kumagai, Kazuki Fujiwara, Toru Nishiyama, Yuko Saito,
Toshiaki Yoshioka
ChemSusChem, 2025, 00, €202500210 (2025).
- Impact of Temperature and Residence Time on the Recovery of
Isoprene through Pyrolysis of Polyisoprene Rubber
Emmanuel Awosu, Yuka Hirano, Shogo Kumagai, Marino Itoda, Akira
Okuno, Seiichi Tahara, Masahiro Hojo, Yuko Saito, Toshiaki Yoshioka
ACS Sustainable Resource Management, 2, 1319-1327 (2025).
- Chemical recycling in the future of plastics management
Shogo Kumagai, Katrina M. Knauer, George W. Huber, Catharina R.
Bening
Cell Reports Sustainability, 2(8), 100465 (2025).
- Experimental and ReaxFF MD study on the thermo-oxidative
behavior of polyether ether ketone
Chuan Ma, Guoqing Huang, Shogo Kumagai, Masumi Sato, Yuko
Saito, Atsushi Watanabe, Chuichi Watanabe, Norio Teramae,
Toshiaki Yoshioka,
Journal of Analytical and Applied Pyrolysis, 190, 107141 (2025).
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Fig. 4 High-purity PVC and copper recovery via the developed dry and wet milling processes
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