26

IRILF—ERZFERE Energy Resources
ERITXRILXF—EFRF4SEF  International Energy Resources

BUR RS o SR & s
T %L ¥ — BB & i o i

Technology and governing of mineral resources and
energy strategies for decarbonized society

Visiting Professor

Noriyoshi Tsuchiya
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As tackling the ever-increasing climate change and energy crises becomes a critical and urgent call, our group strives to conduct various studies
combining natural and social sciences on geothermal and hydrogen energy, seismic events and fracturing mechanisms, resource security, and carbon
emission reduction. We expect these meaningful studies and essential developments to serve a carbon-neutral society for long-term sustainability. This
laboratory will be inactive in FY2025 due to Prof. Tsuchiya’s move to Hachinohe National College of Technology, the termination of the cross-

appointment of Associate Prof. Kubota, and the expiration of the contracts of Assistant Profs. Sueyoshi and Manzshir.
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Fig. 1 Key dimension influencing local acceptance of RE initiatives

Geothermal Energy and Society

Geothermal energy is an accessible and renewable resource globally.
Our research team studies not only conventional geothermal systems but
also future and potential systems. However, given abundant geothermal
resources, the development of geothermal power plants and local
geothermal energy initiatives in Japan still stagnates due to social
issues, such as opposition from relevant stakeholders. To solve these
problems, we analyze social acceptance (SLO, social license to operate).
In addition to conventional geothermal resources, accessing supercritical
geothermal reservoirs (SGRs) is currently an expanding and supercritical
geothermal development for power generation. We study granite
porphyry systems as the natural analogues for SGR and investigate
brecciation textures to reveal the fluid evolution of the magmatic-
hydrothermal system, which helps explore more potential energy. These
studies provide novel insights into the earthquake—fluid relationship.

Additionally we are conducting research on the interaction between
mafic rocks and acidic hot springs for development of natural resources
of rare earth elements.

Research Topics in 2025

* Deep structure of Zao volcano and its development history (Tsuchiya)

* Interaction between mafic rocks and acidic hot spring for new REE
resources (Tsuchiya and Manzshir)

* Analysis of social acceptance of geothermal energy (Kubota)

Fig. 2 Field survey in the Sengan geothermal area (Kowase river, Arkita Pref.)
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* Slip characteristics and vulnerability of fault damaged by fluid phase
change under hydrothermal conditions (Tsuchiya and Sueyoshi)

* Suppression effect of CO; on shear slip under geothermal conditions
(Sueyoshi)

Geothermal Resources and Deep Structure
of Volcano

As a geothermal resource exploration, we conducted a geological survey
using thermoluminescence in the Akita Prefecture side of the northern
part of the Sengan area (Fig. 2). The results indicate that heat sources
may have developed not only directly under the volcanic front but also to
the side of the volcano. Additionally, the MT method was employed to
elucidate the deep structure of the Zao volcano. Preliminary results
indicate the presence of a relatively low-resistivity zone in the southern
part of “Okama.” We are also investigating the analogy between
porphyry copper deposits and supercritical geothermal resources in
Mongolia and other countries and are analyzing rock—fluid interactions
in a supercritical fluid environment (Tsuchiya, Manzshir).

Extraction Geothermal Energy by Injection of CO:2

We investigated the differences in slip behavior between water and CO»
injection on saw-cut joint surfaces in andesite, arranged to induce shear
displacement. The results showed that the shear displacement rate was
slower (1/2 to 1/5) for CO, injection than for water injection (Fig. 3).
Those results were believed to have occurred because CO, has an
extremely low viscosity compared to water. These experimental results
suggest that using CO, as a carrier in geothermal extraction could
prevent induced seismicity associated with injection (Sueyoshi).

International and Social Contributions

* Support Project on Decarbonization Leading Area of Sendai, Ministry
of the Environment Project (Kubota)

* Member of the Miyagi Prefecture Natural Environment Council and
other committees (Tsuchiya) and others.

Field Survey and On Site Experiment

* Sengan Geothermal Field

* Zao volcano

* Kamaishi Mine

* Mongolia (South Gobi & Erdenet Mine)

(b) CO: injection

4

COyieiration  Slower shear-slip

iy

i Presare i Opan & faoure Pom B nside

Fig. 3 Schematics of slip characteristics of fracture in volcanic rock during water
(a) and COz (b) injections
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