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Constructing sustainable resource recycling systems

Environmental Process Science

Environmental Policy Implementation Studies
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The DOWA Holdings Co., Ltd.-sponsored laboratory was inaugurated in FY2004 under the endowed division of the Graduate School of Environmental
Studies. Starting this year, we focus more on resource circulation by organizing our research into three research fields: environmental policy/impact
assessment, environmental process, and environmental policy implementation. On September 4, 2024, a symposium was held to commemorate the
20th anniversary of the establishment of the DOWA Holdings Endowed Division of the Graduate School of Environmental Studies, Tohoku University.
Faculty members from each field gave presentations on their respective efforts:

o Environmental policy and impact assessment, Prof. Kazuyo Matsubae

“Advances in LCA research to minimize risks in mineral resource supply chains”
o Environmental process science, Prof. Tomohito Kameda

“Development of environmental purification technology using functional materials”
o Environmental policy implementation, Assoc. Prof. Yuko Saito

“Resource circulation research toward environmental policy implementation”
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Environmental Policy and Impact Assessment

or indirectly constrained in resource supply chains is an important issue.
Based on satellite imagery analysis, our group developed advanced
technology to evaluate the environmental disturbances related to mining

Environmental Process Science
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Fig. 1 Establishment of a global mine site-specific database for the assessment
of environmental disturbances induced by mineral consumption.

Fig. 2 Adsorption Mechanism of Se(VI) in industrial
wastewater by ABL & ABLm.
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Selenate Adsorption from Wastewater using Chloride-
type Mg-Al Layered Double Hydroxides, Panupong
Wethangkaboworn, Masahito Yoshimura, Goro Nishikori,
Toru Nishiyama, Tomohito Kameda, St K REkeEER 2
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Fig. 3 Demonstration project to perform various tests on the secondary
use of different types of solar panels at the rooftop of Tohoku University.

HHIR ERET AR HEE HERR *ﬁ M=

Associate Professor Associate Professor Associate Professor
Yuko Saito Mei-Fang Masahito
Chien Yoshimura

wastewater, which contains high concentrations of various cations and
anions, to below the environmental standard of 100 ppb using
commercial adsorbents ABL and ABLm (ABL + iron powder) based on
Mg-Al layered double hydroxides (Mg-Al LDH) having anion exchange
capacity. ABLm has a better adsorption capacity for Se(VI) than ABL
because the iron powder in ABLm reduces Se(VI) (SeOs*) to Se(IV)
(SeO5™) and was able to overcome the competitive adsorption reaction
with other anions. These research results were presented at the following
conferences, and the graduate student in charge of the research received
the Dean's Award (DOWA Award).

Selenate Adsorption from Wastewater using Chloride-type Mg-Al
Layered Double Hydroxides, Panupong Wethangkaboworn, Masahito
Yoshimura, Goro Nishikori, Toru Nishiyama, Tomohito Kameda,
Graduate School of Environmental Studies, Tohoku University, 6th
Environmental Science Symposium, Sendai [2024.10.25]

Prof. Kameda has been recognized as one of the world’s top 2% scientists
in Environmental Science, as per the August 2024 update of the
“Updated Science-Wide Author Databases of Standardized Citation
Indicators (Career-long data).”

Environmental Policy Implementation Studies

In this field we are conducting research on recycled resources, which
will be an issue in the future. For used solar panels, which are expected
to be generated in large quantities in the future, research and
demonstration projects are being conducted on efficient reuse and
recycling in terms of both collection schemes and technologies. For
lithium-ion batteries, which are rapidly gaining popularity, research is
being conducted on resourcefulness and recycling technologies for both
large devices such as those used in automobiles and small devices such
as those used in small household appliances. Efficient separation and
removal and effective utilization methods are being studied from the
perspective of halogen recycling, including fluoropolymers used in solar
panel back sheets and other products, and bromine contained as a flame
retardant in electronic circuit boards and other products. In Sendai City,
which was one of the first cities in Japan to start combined collection of
plastic goods waste, is promoting joint government-academic efforts on
how to recycle plastic resources. We also study institutional trends in the
circular economy in the EU and other countries, with the aim of making
proposals for the future of the circular economy in Japan.
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