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BEIEMEIEBERESR 92 Study of Functional Materials
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Towards Establishing Environmentally Materials and
New Material Circulation Systems.
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The DOWA Holdings Co., Ltd. Sponsored laboratory was inaugurated in FY 2004 and comes under the endowed division of the Graduate School of

Environmental Studies. The main study aim of our laboratory is to solve problems of environmental conservation while taking into consideration the

viewpoints of manufacturers and the high-consumption society. Research in this division is categorized mainly into (a) establishing processes of valuable

material resources released in society and controlling, recycling, and disposing of them efficiently and safely; (b) inventing the preparation of functional

materials that can nurture environmentally friendly engineering applications, such as electronic devices with less impact on the environment; and (c)

methods for dealing with substances to be controlled in circulation.
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Fig.1 Schematic drawing of the mechanism of magnetic bead.

[ Control of Environmental Materials ]

Development of the Environmental-friendly
Materials and its application

Starting this year (2020), our laboratory is mainly focusing on the
development of the environmental friendly materials and their application.
Moreover, we try to research and match the academic seeds and company
needs. For example, virus and/or heavy metal ions, which are widely
splatted to environmental conditions, are seriously affected by our society
because they are difficult to collect. To solve these problems, magnetic
beads were developed recently. As shown in the Fig. 1 schematic drawing,
the specific functional groups, which are attached on the new material’s
surface, interact with the specific substance. In our laboratory, to develop
the highly effective magnetic bead, well-stabilized core materials with the
high performance are synthesized under room temperature conditions by
using simple equipment and by controlling the reaction potential through
the management of the metal complex condition in an aqueous phase. We
are planning to check these abilities for the collection of various pollutant
materials and present these results in international/domestic conferences

beginning next year.

Fig.2 Survey research on the actual situation regarding E-waste.
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Fig.3 Platform for the recycling of secondary plastic resources.

[ Geosphere Environment ]
Research for the Circular Economy

We are mainly focusing on the development of recycling technology and
social systems about waste electrical and electronic equipment (WEEE),
as well as controlling contaminants in geosphere environments. Although
it is difficult to construct proper regulations, we can put the experience of
studying the EU regulation framework. In addition, we have conducted
awareness-raising and joint research projects in Southeast Asian countries.
In particular, we are investigating new separation and decomposition
methods and management and evaluation techniques for products, such as
E-Scrap and LiB, and materials, such as metals and plastics, which are
pollutants in the environment. We are also investigating a total network
from collection to recycling of waste PV panels.

[ Study of Functional Materials ]

Study of reducing environmental impact
for raw material production

For resource recycling, an important research subject is the development of
technologies for the separation and immobilization of accompanying
undesirable impurities, as well as the development of smelting technologies
to improve the recovery rate from the viewpoint of environmental issues. In
this research field, with the aim of advocating environmental policies
regarding resource exploitation and metallurgical projects, we are studying
the development and deployment of environmental remediation technologies
related to metallurgical operations, as well as conducting collaborative
research and surveys related to environmental risk management and further
research and development related to environmentally harmonious resource
exploitation. Specifically, we are conducting research and surveys on
arsenic, cadmium, and mercury as by-products in the nonferrous metal
smelting industry (copper, zinc, and lead) from technical and social
perspectives, with the aim of developing advanced technologies for their
economical and stable management.

Dowa Mining Scorodite Process
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Fig.4 Overview of Dowa’s arsenic-fixation process.
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