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Understanding of geosystems and geomaterials and their effective uses Professor
Noriyoshi Tsuchiya
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We have been conducting various research studies to understand geosystems and to effectively utilize resources and energy. Based on experiments on the
thermoluminescence of minerals, we derived the kinetic rate equation of the annealing process and applied it to drilling cores from the geothermal field.
This information is useful to the estimation of the potential quantity of geothermal resources. In addition, we have succeeded in hydrofracturing rocks at
very high temperatures (ductile conditions), and also clarified the formation mechanism of silica nanoparticles by the flushing of silica-saturated fluids
under supercritical conditions. Hydrogen production from aluminum has succeeded in field tests using Tamagawa hot spring water, which is strongly
acidic. In order to explore the acceptability of geothermal development in society, a new numerical model was constructed based on a questionnaire
administered to people in an Onsen town, and a statistical inverse analysis of it was conducted.

ELBHART—V Research topics
CBERMEY AT ADOFF 2T T FOSHE (BRAILTS. HiR * Natural analogue study on supercritical geothermal reservoirs
. S * Experimental studies on fracturing of ductile rocks

* Water-rock interaction and metamorphism (Mongolia, Antarctica)
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RILHE) * Serpentinization and mass transfer within the mantle
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* Development of geothermal exploration methods based on
thermoluminescence

* Spectroscopic experiments on and molecular dynamics simulation of
crustal fluids

* Experiments on and modeling of reaction-induced fracturing of rocks
* Agent-based modeling of social license of geothermal development

HERRAAIC DWTO O REREDFE AT VI 2L —Y gy * Development of a hydrogen power generation system using waste
 RISCEET 2 E2OEOERROEFY VS aluminum and hot spring water

. P - . . - * Statistical analysis on heavy metals of waste mine drainage using
- HBBEROHSZRMICOVWTOI YV - R=ZAR - EFVY machine learning techniques
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CETINEZULAERRKERWCKERBEY AT LADRR Participation in international conferences
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* 14th International symposium on Water Dynamics, March 17-18, Sendai
(Organized)

* European Geosciences Union, General Assembly, April 23-28, Vienna,
Austria

MW POTENTIAL MAP (HAKKOHNOA QPP JAPAN)

Fig.1 Sampling from the porphyry copper deposit
cores of Erdenet mine, Mongolia.

Fig.2 Counter map of geothermal potential based on the Fig.3 SEM photo of silica particles produced by
TL analyses of the Kakkonda geothermal field, Japan. flashing experiment from supercritical fluids.
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* 14 th International symposium on Water Dynamics, March 17-18,
Sendai (Organized).

+ European Geosciences Union, General Assembly April 23-28, Vienna,
Austria

* Goldschmidt Conference, Aug 13-18, Paris, France,

* Fall meeting of American Geophysics Union, Dec 11-15, New Orleans,
USA

* Geothermal Resource Congress & GEA GeoExpo, Oct 1-4
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Fig.4 Field survey along the Kosakagawa river, Akita.

Fig.5 Environmental practice of undergraduate
students at the Uenotai geothermal plant.

Fumiko Higashino Takayoshi Nagaya

* Goldschmidt Conference, Aug. 13-18, Paris, France

* Fall meeting of the American Geophysics Union, Dec. 11-15, New
Orleans, USA

* Geothermal Resource Congress & GEA GeoExpo, Oct. 1-4, Salt Lake
City, USA

Research projects, Major external acquired
funds

[MEXT/JSPS KAKENHI]

Grant-in-Aid for Specially Promoted Research (Tsuchiya), Grant-in-Aid
for Scientific Research (B) (Okamoto), Grant-in-Aid for Young Scientists
(B) (Uno), Grant-in-Aid for Scientific Research on Innovative area (B)
(Uno),

[Others] NEDO Energy/environment new technology leading program
(Tsuchiya), JST Science and Technology Research Partnership for
Sustainable Development (SATREPS) (Tsuchiya)

Education, Media coverage

*41th Tohoku University Science Cafe, July, “Let’s use the heat of the
earth — from supercritical geothermal power generation to onsen-hydrogen
power generation”

* Open campus, open lecture, July, “Let’s look into the rocks”

* Environmental practice of undergraduate students, Kurihara Plateau,
Hosokura Mine etc., September

* Newspaper, Kahoku Shinpo (Feb, 2" 2017, Jan 3" 2018), Akita Sakigake
Shinpo (Aug. 5, 2017), Higashinippon Broadcasting (April 29, 2017)

Lab members

Doctoral course: D3 2 students, D2 3 students, D1 1 student, (2 Mongolian,
1 Salvadoran, 1 Russian)

Master’s course: M2 4 students, M1 four students (3 Indonesian)
Undergraduate students: B4 4 students, B3 4 students

Research student: 1 student (I American)

Lab homepage: http://geo.kankyo.tohoku.ac.jp/gmel/

Fig.6 14th International symposium on Water
Dynamics (March, Sendai)
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