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In our laboratory, with the goal to realize a resource circulation society, we are developing novel chemical recycling processes for solid wastes as well

as treatment methods for discharged water and gas. 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, waste water and gas are

discharged containing many valuable compounds. We selectively recover these useful substances by clay materials. In addition, we are developing

eco-recycling processes to regenerate and reuse the clay materials.
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Fig.1 Systematization of halogen control technologies
toward environmental impact reduction

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)

* Selective adsorption of CO; using layered double hydroxides/oxides
and reaction system development of useful chemical synthesis from
adsorbed material (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

* Material separation from thin cables in used wire harness by combined
physical and chemical processes

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

* Development of an electrodialysis process for chlorine cycling of
chlorine-containing resins

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

* Synthesis of linear and cyclic sulfonic-acid-modified layered double
hydroxides and their adsorption properties

* Functionalization of Ti.Zr(O- as an adsorbent using surface base sites

* Study of lactic acid adsorption for culture medium treatment

* Synthesis of layered double oxides with high specific surface area and
anion adsorption properties
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Fig.2 Comprehensive study on the system development of plastics for
sustainable resource circulation and control of leakage into the ocean
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- 11th International Symposium on Feedstock Recycling
of Polymeric Materials 2022
The Best Oral Presentation Award (%A , #E:E)
The Best Poster Award (BB%iR)
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Fig.3 Establishment of a low-concentration CO; separation/
concentration process using Mg-Al layered double hydroxide
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+ Ideas and strategies for making plastic a sustainable material (OECD
Workshop on Flexible Food Grade Packing-Economic, Regulatory or
Technical Barriers to Sustainable Design from Chemicals Perspective)
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* Environmental purification technology applying layered
double hydroxide (FF4FE{LFERAREIILKRR) (BEHAIA)

* Adsorption of lactate and ammonia by layered double hydroxide and
zeolite (6th International Conference on Catalysis and Chemical
Engineering) (BHEIA)

* Characterization of engineered plastics using pyrolysis-GC/MS
(International Online Analytical Science Conference Advances & Recent
Trends in Analytical Science) (BERIFE)

* Potential of pyrolytic synergistic interactions during co-pyrolysis of
plastic, biomass, and petroleum (23rd edition of the International
Conference on Analytical and Applied Pyrolysis) (FE&AFE)

* TIRAF VI ERBREFHRARBHIOERICAITIT REHELRER
T7A—7L) FEEETF)

O BERTERER/IC (5H158K)
LV ES - {50 - B (FH48])

+ Exhaust gas treatment using MnO2/Mg-Al layered double hydroxide:
Assessment of its mixed gas removal performance and regeneration, T.
Kameda, Y. Takahashi, S. Kumagai, Y. Saito, S. Fujita, . Itou, T. Han,
T.Yoshioka, Chemical Engineering Research and Design, 431, 134030
(2022)

+ Improving levoglucosan and hydrocarbon production through gas-phase
synergy during cellulose and polyolefin co-pyrolysis S. Xie, C. Ma,

S. Kumagai, Y. Takahashi, T. Kameda, Y. Saito, T. Yoshioka,
Sustainable Energy & Fuels, 6, 1469 (2022)

* TIRAFY I IBGA VI DOBIREGREL
BT, SMEEA, BRI E. HZEERIT 766. Vol.61. No.6 2022468
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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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