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Based on environmental chemical engineering, our group is conducting research on resource circulation and decarbonization systems required for the
establishment of a sustainable society, covering a wide range of resource production, utilization, recycling, and disposal. Specifically, our group is
developing carbon capture, utilization, and storage (CCUS) technologies via mineral carbonation of alkaline materials (i.e., byproducts, waste, and
minerals), investigating novel mineral materials and innovative electrodialysis techniques for effective water treatment, exploring the effective
utilization of seawater and seawater-related resources, advancing innovative research on resource circulation of semiconductor wastewater and waste,
striving to develop final disposal methods for various waste, and accompanying environmentally hazardous substances. For mineral carbonation

technology, our group is also working on accounting methodology for CO, emissions reduction.
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Fig. 1 Demolished concrete in Africa

Fig. 2 Technical guidance in the SATREPS project

Establishment of the laboratory

The laboratory of Resource Circulation and Environmental Applications
was established in 2023. In particular, it is engaged in research activities
related to resources and CO, circulation, as well as various environmental
purification technologies.

Mineral carbon capture and utilization

In this lab, we conducted mineral carbon capture and utilization via
mineral carbonation technology, which utilizes alkali calcium and
magnesium compounds in alkaline by-products/wastes to convert CO»
gas into stable carbonates. Joint research with the Republic of South
Africa is being conducted (FY2020-2026) under the Science and
Technology Research Partnership for Sustainable Development
(SATREPS). Three trips were made to the partner country in 2025. The
provision and installation of various equipment, including a pilot plant
for mineral carbonation, were completed, and the research activities in
the partner country have intensified. Fundamental research on the
development of a specially shaped reaction channel to achieve efficient
mineral carbonation in a continuous system is also underway with the
support from a Grant-in-aid for Scientific Research (FY2023-2025).

Furthermore, technology development supported by the NEDO GI
(Green Innovation) fund is in progress. For mineral carbonation
technology, a total of six papers (Ho et al., 2025a, b, Ho and lizuka,
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Fig. 3 Calcium carbonate produced
by mineral carbonation technology
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Fig. 4 Target composite materials for high-voltage pulse liberation

2025a, b, Zide et al., 2025, Ramasenya et al., 2025) were published. In
addition, the writing of a textbook on global warming was contributed.

Research activities on resource circulation

Research on the treatment of complex materials through the high-voltage
pulse crushing technique also continues. Thus far, the research has been
conducted on various types of solar panels. In 2025, research on the
effective treatment of composite materials and the recovery of resin by
high-voltage pulse liberation was supported by the Environment
Research and Technology Development Fund (FY2023-2024).

Also, as a member of the Center for Fundamental Research on Nuclear
Decommissioning (CRReND), the effective utilization of relative wastes
to contribute to decommissioning

was conducted.

Research has also commenced on recycling chemical-mechanical-
polishing (CMP) wastewater discharged from the semiconductor
industry, and a review paper has been published (Chang et al., 2025).
The results of collaborative research on first-principles calculations for
screening novel flotation agents for separating arsenic-containing
copper ores were published in a paper (Kimura et al., 2025).

Research activities on environmental
remediation

Research on the treatment of acid mine drainage from abandoned mines
is ongoing. In 2024, the study on acid mine drainage with an assessment
of associated CO, emissions was initiated, and a review paper has been
published (DuGuri et al., 2025).

Research on membrane separation for perfluoroalkyl and polyfluoroalkyl
substances (PFAS) has also commenced, and a review paper has been
published (Liu et al., 2025).

Research funding has been secured for research on semiconductor
industrial wastewater treatment using waste materials and environmental
purification using porous geopolymers as recycled materials. This
research is intended to realize cross-industry resource circulation
through the recycling of various waste. Additionally, research on the
effective utilization of seawater-related industries and seawater
resources integrated with carbon neutrality is currently underway.

Fig. 5 Acid mine drainage
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