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Our laboratory is engaged in the research and development of environmental preservation technologies to realize recycling of materials and resources

recycling in society. For example, we are focusing on a chemical recycling process for converting polymer wastes such as plastics into highly value-added

chemical feedstocks, a process for recovering heavy metals from incinerated fly ash using chloride volatilization, a process for removal of inorganic and

organic substances from wastewater and exhaust gas and for selective recovery of rare metals from wastewater using clay minerals, and a process for

radioactive Cs-contaminated water and soil purification using complex-forming substances and ionic association.

HRT—%

< TISAF VI DR AR EIRER O BERBHIEICET T
V2T LEBEICET2HMERNME (Fig.1)

BBV MERICE G fo\O7 Y HlEE O &R (Fig.2)

- BREKBIEY R ZRRIEYIC LS CO2 DERNRER LT
IERMED S DEREZREMDRIEFRDOFFR (Fig.3)

- HENEY S IR IC LD ERRERERMASEL (Fig.4)

CBDREICLZTIRAF VY, IMAYR, L, BHERSEEH
REEROLZREME

- EETFERICETNZERRBRFOEXRERLIE

cTIAFYURMARET O AR

ERBEHTAV—I\—XZADS5DRUIELE =)L RO REIR
70RO

- RUN—OERNERIGETICAWSRNE - HRAUOYNT ST/
NILF IR R DR

- KBEMEY 12— )L M OENRS LR

- BB LOERRZIVR Y BRIESBREKBRICN DGR &2 DRERE

* MnO2z/Mg-Al REREKBRICY DRI EBRIEH RILEA DI

- BBIEHT TiO2 ICLBER T /=)L A DIREE LU

- ALERIREM Z BV A LR

T MR | (5-19 2021-2025

FEAF 2 oNETEC RIS E AN AENEC AN LS AFLRBCRET AERNEY

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

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

* Development of polymer additive removal processes from plastics

* Development of poly(vinyl chloride) and copper recovery process from
waste wire harnesses

*+ Development of a pyrolysis-gas chromatograph/multi-detector system for
the analysis of polymer pyrolyzates

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

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

*+ Synthesis of MnO,/Mg-Al layered double hydroxides and evaluation of
their acid-gas removal performance

* Adsorption and decomposition of bisphenol A by organic-acid-
modified TiO»

* Study of lactic acid adsorption for culture medium treatment
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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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Fig.3 Establishment of a low-concentration CO: separation/
concentration process using Mg-Al layered double hydroxide
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+ Enhanced production of phenol and debromination by co-pyrolysis
of the non-metallic fraction of printed circuit boards and waste tire,
C. Ma, S. Kumagai, Y. Saito, T. Kameda, T. Yoshioka, Green Chemistry,
23(17), 6392-6404 (2021)

- Sustainable Advance of Cl Recovery from Polyvinyl Chloride
Waste Based on Experiment, Simulation, and Ex Ante Life-Cycle
Assessment, J. Lu, S. Kumagai, Y. Fukushima, H. Ohno, S. Borjigin,
T. Kameda, Y. Saito, T. Yoshioka, ACS Sustainable Chemistry &
Engineering, 9, 14112-14123 (2021)

- Bench-scale PVC swelling and rod milling of waste wire harnesses
for recovery of Cu, PVC, and plasticizers, H. Kumar, S. Kumagai, T.
Kameda, Y. Saito, T. Yoshioka, Journal of Material Cycles and Waste
Management (2021)
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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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