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Academic foundation for creative innovation in the local environment
by promoting the development of carbon-neutral technologies
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In this joint laboratory, in collaboration with the National Institute of Technology, Hachinohe College and the Graduate School of Environmental
Studies, Tohoku University, research is conducted on the exploration and utilization of geothermal energy; synthesis of various inorganic, organic, and
metallic materials; conversion of resources; environment and energy; system development; application of enzymes and microbes to material production;
engineering use of biological functions; effective use of biological resources; and the actual conditions and behavior of health-related microbes in
sewage treatment plants and environmental water as well as methods for their removal and inactivation. Students from National Institute of Technology,
Hachinohe College have become familiar not only with the Graduate School of Environmental Studies of Tohoku University but also with the
engineering departments and research institutes of Tohoku University, and the number of students entering Tohoku University has increased.
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Innovation for Regional Environment

Research keywords:

renewable energy, energy materials, metal smelting engineering,
transport phenomena, environmental chemical engineering,
water environment, carbon materials
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Research Topics:

« Effective utilization of biomass ash and capture of carbon dioxide
* Development of traceability technology for metal resources
* Circular economy and technology for a decarbonized society

[ Prof. Takayuki Saito ]

* Synthesis of various fullerenes by arc discharge
* Synthesis of carbon materials by arc discharge
* Decomposition of organic waste by electrolytic oxidation

[ Prof. Tetsuo Honma ]
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Fig. 2 Flow and particle behavior in crystallization

Fig. 1 SEM image of synthesized Fullerene C60
(Prof. Saito) process by DEM-CFD simulation (Prof. Honma)

Fig. 3 Velocity field around an aggregate
particle.(Assoc. Prof. Arai)
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Fig. 4 Phosphorus Recovery to Electrode
Characterization Concept (Assoc. Prof. Kadoma)

* Decomposition of dibutyl phosphate in diluted alkaline waste liquid in
high temperature and high pressure conditions using a flow reactor

* Computational approach on the crystallization process of zinc oxide in
supercritical water

[ Assoc. Prof. Hirotada Arai ]

* Mass Transfer Analysis at the Liquid-Liquid Interface in a Gas-Stirred
Vessel

* Terminal Velocity of Inclusion Aggregates in Molten Steel

[ Assoc. Prof. Yoshihiro Kadoma ]

* Recycling for Phosphorus Resource Recovery and Electrode Material
Applications

* Synthesis and Characterization of Metal Oxides by Soft Chemistry
Approaches

| Assoc. Prof. Suntae Lee ]

* Occurrence of antibiotic-resistant bacteria and bacteriophages that
infect antibiotic-resistant bacteria in water

* Use of bacteriophage to reduce antibiotic-resistant bacteria content
during wastewater treatment

* Development of disinfection system combined with bacteriophage
therapy to control antimicrobial resistance bacteria

O International Collaboration (Prof. T. Saito)
* Aiko Mallart (University Institute of Technology, Lille) (April - June)

O Field Survey (Prof. N. Tsuchiya)
* Mongolia (South Gobi & Erdenet)
* Thailand (Bangkok)

O Society Contribution

* Decarbonized society and Technology (lectures) (Prof. Tsuchiya)
* Open lectures for STEAM education (all)

The Tohoku University Energy Symposium was held at the Hachinohe
National College of Technology on December 17, 2024. This was the
starting point for a series of educational and awareness-raising activities
related to energy, and preparations were made for the establishment of
the Aomori Energy Education Center (to be established at the beginning
of FY2026).
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Fig. 5 Percentage of Escherichia coli with the same antibiotic resistance as the
added Multidrug-resistant E. coli (MRE) A (a) and B (b) in the laboratory biological
treatment experiment at 18°C, 28°C, and 36°C. (Assoc. Prof. Lee)
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