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Governing energy strategies and the diffusion
of new low-carbon technologies
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As tackling the ever-increasing energy and resources crises becomes a critical and urgent call, our group strives to run various research projects that

combine natural and social sciences to study geothermal and hydrogen energy, resource recycling, and carbon emission reduction. We expect these

meaningful research projects and essential developments to serve a carbon-neutral society for long-term sustainability.
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Geothermal energy and society

As arenewable energy source, geothermal energy has enormous potential
to power our world in a sustainable, reliable, and environmentally
friendly way. Supercritical geothermal reservoirs (SGRs), formed deep
underground at high temperatures, are a promising technology for future
power generation. We study granite porphyry systems as the natural
analogs for SGRs and investigate the fluid evolution of the magmatic-
hydrothermal system, which helps explore the potential for more energy
and contributes to clarifying the relationship between fluids and induced
earthquakes. Given Japan has abundant geothermal resources but
development continues to stagnate due to social issues such as opposition
from relevant stakeholders, we use agent-based modelling (ABM) to
simulate real-world social network behaviors and analyze social
acceptance (i.e., social license to operate [SLO]).

Fluid-related geological processes
and disaster science

Fluid movement is essential in various geological processes in subduction
zones, such as crustal deformation, ore formation, and energy transfer in
geothermal systems and earthquakes.

We are researching a wide range of geological topics, including the
contribution of fluids to earthquakes, hydrothermal fracturing and
brecciation mechanisms, fluid flux estimations from rock samples,
discovery of seismic activity evidence, and rare-earth mineralization
from hot spring water. We combine field observations, laboratory
experiments, and numerical analyses to examine the above topics. Our
laboratory also conducts disaster science research, such as tsunami
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sediment identification based on big data analysis to estimate tsunami
inundation zones. Furthermore, we are investigating the traceability of
metal ores and raw materials to ensure the security of metal resources.

Towards a carbon-neutral society:
Hydrogen energy and CO; capture, utilization,
and storage

To achieve the goal of carbon neutrality by 2050, the development of new
technologies for renewable energy production and CO, capture,
utilization, and storage (CCUS) is urgent and essential. Our group is
currently engaged in the application of local-scale green hydrogen
production projects using acidic hot springs and aluminum waste (e.g.,
Tamagawa Hot Springs, Semboku City, Akita Prefecture). We have also
developed a new CCUS process that uses recyclable chelating agents to
promote Ca leaching from industrial byproducts at <100 °C and produces
valuable high-purity carbonates. This process is expected to contribute
significantly to CO, reduction, and we are promoting its application in
electric power, gas, and smelting companies. In addition, we are also
investigating the use of natural chelating agents to accelerate the
dissolution of rocks.

Research Topics in 2022

* Hydrogen production using aluminum waste and hot springs
* Analysis of social acceptance of geothermal energy
* Al for identification of historical tsunami deposits

* Geothermal energy system in the subduction zone and supercritical
geothermal energy

* Construction of seismic activity model by flux analysis of rock—fluid
reaction zone

* CCUS using industrial wastes and recyclable chelating agents
* Natural chelating agents for the dissolution of rocks

Field Survey

* Volcanic area survey (El Salvador, Unazuki Hot Spring)

* Historical tsunami deposits (coastline of Pacific Ocean)

* Geothermal area survey for utilization and SLO analysis

* Geological survey in high pressure metamorphic terrane
(Lake District, Mongolia)

Fig.1 Field survey in El Salvador (SATREPS)

Fig.2 Hand-made equipment of Thermoluminescence Fig.3 Field survey in Lake District, Western Mongolia

installed at the University of El Salvador

Fig.4 Field survey in Unazuki Hot Spring
industrial by-products

Fig.5 Aragonite production from

Fig.6 The tectonic model for the subduction of the Zavkhan
Terrane and the collision
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