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Towards developing new, environmentally friendly materials and

constructing sustainable systems for resource recycling
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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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[ Study of Functional Materials ]

Development of Environmentally Friendly
Materials and Their Applications

Our laboratory mainly focuses on the development of environmentally
friendly materials and their applications. Moreover, we research and match
academic and company needs. For example, viruses and/or heavy metal
ions, which are widely scattered among environmental conditions,
seriously affect by our society because they are difficult to collect. To
solve these problems, magnetic beads were recently developed. As shown
in the schematic drawing in Fig. 1, the specific functional groups, which
are attached to the new material’s surface, interact with the specific
substance. In our laboratory, to develop the highly effective magnetic
beads, well-stabilized, high-performance core materials are synthesized
under room temperature conditions 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 the
results in international/domestic conferences beginning next year.
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Fig.1 Schematic drawing of the mechanism Fig.2 Building a platform for secondary Fig.3 Survey analysis of used small home
of magnetic bead raw materials appliances
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[ RRERBEFDEH ]
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[ RIEMEBRFDE ]
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2021 FE LD RAHI TMERBES ZRM LA EF . ERRE
REPHBERICFRIBEEBCRORRZARE LT RIEHE. HICEER
FEICEDZIRBEEERNTORKEZORRAZESD D I, RIEH
MNRERRAREICERYT 2MRARAAZED D EZRFTLTVS, B
FRICIE. ERSEBRFBEOHFKFICETENIEZEE. HEYICL
BRE - AT BHLVWTOEZAFARICEDEHTWS (Fig.4). 12 A
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Fig.4 Image of metal recovery by microorganisms

[ Study of End-of-Life Materials Control ]

Research toward the Construction of
a Recycling-Oriented Society

We are conducting research on recycling in society that focuses on
resource-recycling technologies and social systems for building a recycling-
oriented society. Specifically, wastes such as electrical and electronic
scrap, photovoltaic panel waste, and used lithium batteries, which have the
potential to pollute the environment if not disposed of properly, are expected
to undergo mass disposal in the future. However, because a clear strategy
has not been established in Japan, to establish these processes, proper social
systems for collection and processing technologies are required. In addition,
to increase the quantity of secondary materials, it is necessary to remove
harmful, toxic, and repellent substances so that materials such as metals
and plastics generated by sorting and other processing can be safely used as
secondary resources. We are conducting basic research to design an
appropriate policy and are working to build an informative platform
through flow surveys and analyses of target substances circulating in
Japan. These studies are progressing through collaboration tests with
municipalities (Sendai City and Miyagi Prefecture) and participation in
national investigation committees. We also focus on understanding and
disseminating information on the latest trends in the other countries and on
conducting research related to global resource recycling.

[ Control of Environmental Materials ]

Reducing the Environmental Impact of
Raw Material Production

Our lab members were renewed from FY2021 while we kept researching
toward proposing environmental policies related to remediation, especially
regarding smelting operations and contributing to environmentally friendly
resource development. Particularly, we are studying the development of new
processes to remove and recover metals contained in the wastewater
produced by the nonferrous metal-smelting industry using microorganisms
(Fig.4). We conducted a field survey of the Kosaka Smelter and Refinery in
December (Fig.5).
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Fig.5 Group photo in front of the third drainage adit at
Kosaka Smelting & Refining Co., Ltd
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