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Constructing sustainable resource recycling systems
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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. In environmental policy and impact assessment, we analyze the efficiency
of resource recycling for substances and materials targeted for resource recycling, search for waste and elements that should be recovered next, and
propose and share directions for research and development related to policy proposals and demonstration tests. In environmental process science, we
develop technologies and processes necessary for resource circulation, such as the removal and detoxification of pollutants in the hydrosphere, geosphere,
and atmosphere, the development of heavy metal removal and recovery processes, and the concentration process of rare and useful resources. In
environmental policy implementation, we advance technological development, system design, and policy recommendations, building an international
network to promote resource circulation from waste and appropriate treatment of renewable energy-related equipment.
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- carbon technologies.
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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
RIBE7OECRAZSEH
We will develop and deploy environmental purification and restoration
BRARCHEBEEICRIRBEBRORRICSAIDULWRES technologies suitable for proposing environmental policies related to
- BEEERTOEREZOEEEED D i, BIERANNG resource development and smelting operations, and we will also advance

N R N _ [N research and development that contributes to environmentall
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harmonious resource development. Specifically, to create a resource and

+ Data Collection and Basic Analysis of Satellite Data

Fig. 1 Data collection and basic analysis of satellite data
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Fig. 2 Technology that enables adsorption and separation of resources and
valuable substances in wastewater and exhaust gas using functional materials
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material recycling society, we are developing technology that uses
highly functional materials to adsorb and separate resources and
valuable substances from wastewater and exhaust gas. On the other
hand, through research and development centered on environmentally
friendly materials and collecting information on various research
conducted at the university, we are searching for research seeds for next-
generation materials and devices and matching university research
seeds with corporate needs. For example, we are researching to improve
the functionality of magnetic beads. We are also developing a new
process that uses microorganisms to remove and recover metals
contained in wastewater from nonferrous metal-smelting processes.

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.

Fig. 3 Evaluation of solar panel with
a near-infrared spectroscopy device
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