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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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Heavy metal removal from fly ash by
chloride volatilization

It is important to recover heavy metals from fly ash for environmental
preservation and resource securing. Heavy metals can be recovered by
chloride volatilization as metal chloride at relatively low boiling points,
and recovered efficiently due to the difference in volatilization rate and
boiling point. In this study, chloride volatilization behavior of each heavy
metal and influence of contained components of fly ash were investigated
using a chloride volatilization test and thermodynamic equilibrium
calculation (Fig.1).
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Concentration of Cs using ionic association
in water solution

We studied an adsorption method for treating wastewater containing
radioactive Cs released by the Fukushima Daiichi Nuclear Power Plant
accident. As an alternative method, there is a concentration method using
ionic association. In this study, we at first formed a Cs complex with
tetraphenyl borate (TPB-), and then converted it to the ionic associate
phase using organic cation benzethonium and organic anion ethylbenzene
acid (Fig.2).
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Selective conversion of alkylphenol into
phenol

Isopropyl phenol (iPr-PhOH) and isopropenyl phenol (IPP) were produced
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Fig.1 Chloride volatilization behavior of heavy metals in fly ash. Fig.2 TPB amount dependence of Cs extraction rate.
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during pyrolysis of polycarbonate waste, which is in low demand for
industrial uses. In this study, we investigated the effect of various zeolites
as catalysts for selectively converting iPr-PhOH and IPP into phenol using
a tandem micro reactor (Fig.3).

Treatment of acid gas by COs-type layered
double hydroxide

The incineration of garbage produces acid gas (HC1,SOx,NOx), which is
treated by Ca(OH), combination and catalyst denitration. Following
treatment, the disposal of produced CaCl, fly ash through landfilling
causes the problem of short lifespan for landfill sites. COs-type Mg-Al
LDH was chosen for the treatment of acid gas (HC1,SOx,NOx) owing to its
anion exchange ability (Fig.4). Meanwhile, the exhaust gas discharged
from the refuse incineration plant contains about 10% CO,. We investigated
the influence of CO, coexistence on acid gas removal using CO; type Mg
- Al LDH.
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Fig.4 Cyclic treatment of acidic gas by CO3-type Mg-Al LDH.
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