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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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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 CO2 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 controlling pyrolytic
synergistic interactions during co-pyrolysis (Fig. 4)

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

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

* Evaluation of the wet defluorination process applied to fluoropolymers

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

* Study of lactic acid adsorption for culture medium treatment

* Treatment of acidic exhaust gas with layered double hydroxide

« Synthesis of layered double oxides with high specific surface area and
anion adsorption properties

* Functionalization of TixZr(1-x)O; as an adsorbent using surface base sites
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Fig. 1 Systematization of halogen control technologies
toward environmental impact reduction
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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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- 2023 Spring Scientific Conference by Korea Society
of Waste Management : Award for Excellent Poster
Presentation (Z3L15)
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- FALLING WALLS LAB SENDAI : 2nd PLACE (Emmanuel
Awosu lkechukwu)

- International Symposium on Feedstock Recycling of
Polymeric Materials 2023 : Best Presentation Award
CIAREE, ZEEF. IWOEL. 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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+ A novel strategy for rapid identification of pyrolytic synergy and
prediction of product yield: Insight into co-pyrolysis of xylan and
polyethylene, S. Xie, S. Kumagai, N.Takahashi, T. Kameda, Y. Saito
and T. Yoshioka, Chemical Engineering Journal, 453,139958 (2023).

+ Host-guest interactions in biocompatible anion-intercalated
Mg-Al layered double hydroxides and their influence on
L-lactate uptake, V. Podolinnaia, T. Kameda, F. Kitagawa,
S. Kumagai, Y. Saito, M. Kondo, Y. Jimbo and T. Yoshioka,
Nano-Structures & Nano-Objects, 35, 100984 (2023).
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Fig. 4 Highly efficient utilization of carbon resources by the control
of pyrolytic synergistic interactions during co-pyrolysis

K& &8RS

(=)
(1]
o
o
=
=l
e
(1]
=]
3
]
e
M
.‘
o
=]
=
(1]
2
(72
9,
(1]
=}
(2]
(1]
»
2
o
.
>
Q
<
o
=]
(2]
(1]
Qo
m
=]
s
E
(=]
=]
3
@
=]
2

51



