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Aimed on the realization of a resources-material recycling society Toshiaki Yoshioka
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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.
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Fig.1 Monitoring of pyrolysis products from polyethersulfone

Analysis of thermal degradation of plastics
aiming on material recycling

Thermal degradation is the focus of the current approach, which could be
used to transform waste plastics into chemical materials. Thus, it is
important to determine both the composition of these products and the
mechanism of thermal degradation. This year, we examined the
degradation mechanism by targeting super-engineered plastic, which is
difficult to recycle, as well as polyurethane elastomers, which have a
distinct monomer composition (Fig.1).

Delamination of Mg-Al layered double
hydroxide in a water solvent

Layered double hydroxide (LDH) is an ionic lamellar compound comprising
positively charged layers and interlayer ligands that compensate for the
layers’ charge. In our lab, we are studying water-treatment processes using
the LDH’s anion-exchange capability. This year, we considered whether
the absorption sites would increase (thus enhancing the efficiency of the
water treatment) if the inner surface of the LDH was exposed from a
stacked state; to this end, we developed a novel delamination method for
creating LDH nanosheets in a water solvent (Fig.2).
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Fig.2 Image of LDH delamination.
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Application of absorption techniques in the
regeneration of a cell-culture medium

In recent years, scholars in regenerative medicine and drug development
have used various kinds of pluripotent stem cells (such as induced pluripotent
stem (iPS) cells). Thus, it is necessary to cultivate large quantities of high-
quality cells. This year, we examined the removal of lactic acid and ammonia
through an easy-to-operate, highly versatile approach (Fig. 3).

Removal of heavy metals from fly ash
through chloride volatilization

High-concentration heavy metals in fly ash must be removed to ensure
efficient use and environmental preservation, but those metals also
usually have high value. Chloride volatilization is an approach that could
volatilize metals at a relatively low boiling point so that they can be
efficiently recovered based on differences in volatilization rates and
boiling points. This year, we thus investigated the chloride-volatilization
behavior of heavy metals, using poly (vinyl chloride) (PVC) as the
chlorinating agent (Fig. 4).
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Fig.3 Absorption of lactic acid and ammonia from cells culture medium
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Fig.4 Chloride volatilization process using polyvinyl chloride
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