42

BARAELE X T LAFEREE  Environmentally Benign Systems
BEEEE7OEAESE  Recycling Chemistry

HR-MERRECSOD
REFEZHELT

Aimed on the realization of a resources-material recycling society

-

ik HE 8ER
Professor

Toshiaki Yoshioka

LMREG. ER-PERREGSORRZAEL. RERERMOME - BREZToTWS, fIXIE. SO FREZEVZNMMEEDS ML
FERMRICERT 2T AIILTOER, BEERERCIVEANRNSEERFORENEZRELTCERLISZTOLR, HLta¥eR
WERBBRERDHEK - A RHDOER RO TRDEORES SOHAN S DZBRHWLZAYIVEIY, #BEERYESLOCA AV REHRZRW
BEHE Cs BRKBLVTEDHRETOEIFICEBE LTS,

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 Chloride volatilization using PVC as a chlorination agent.

Heavy metal removal from fly ash
by chloride volatilization

While highly concentrated heavy metals contained in fly ash have to be
removed for efficient use and environmental preservation, those metals
usually show a high resource value. Chloride volatilization is an approach
that enables volatilization of metals at low boiling point and recovers them
efficiently using differences in volatilization rates and boiling points. This
year, Polyvinyl chloride was used as the chlorination agent for several
kinds of fly ash, which consist of different elemental compositions. The
effects of PVC addition and the elemental composition of the fly ash on the
heavy metal volatilization were investigated (Fig.1).

Ultraviolet deterioration of ethylene-vinyl
acetate used as encapsulant in photovoltaic
modules

The introduction of photovoltaics has significantly increased, and large-
scale disposal of solar panels is expected in the near future. In the pre-final
disposal stage, it is important to use solar panels as long as possible, reuse
them appropriately, and suppress disposal as much as possible. Therefore,
it is necessary to properly evaluate the value of used panels. This year, we
focused on the encapsulant (ethylene-vinyl acetate; EVA). EVA was
degraded under intensity- and temperature-controlled UV irradiation.

Fig.2 UV/Py-GC/MS system
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Analyses of gases generated during the accelerated degradation and the
thermal decomposition of the degraded EVA were performed (Fig.2).

Simultaneous extraction of Cs and Sr from
water phase to ion associate phase

At the Fukushima Daiichi Nuclear Power Plant, the purification treatment
continues because the contaminated water containing radioactive Cs and Sr
is generated by the inflow of groundwater. We studied methods to extract Cs
and Sr simultaneously into a small volume of ion associate phase using
organic cations and organic anions after trapping the Cs and Sr (Fig.3).

Treatment of acid gas by MnO,/Mg-Al-
layered double hydroxide

Acid gases (HCI, SO, NO,) produced by waste incineration are treated by
Ca(OH); and catalyst denitration, which shortens the lifespans of landfill
sites. In this study, MnO»/Mg-Al LDH (which is COs-type Mg-Al LDH
combined with MnO,) was synthesized and used for the simultaneous
treatment of NO, HCI, SOx, and their recycling processes (Fig.4).
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Fig.3 Cesium and strontium extraction flow
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Fig.4 Treatment of acid gas by MnO»/Mg-Al LDH
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