
Energy &
Environement
EngineeringOkamoto Lab

M. UnoProf. A. Okamoto

Geomaterials and Energy

Today, we are confronted with the most active Earth. Fluids dramatically accelerate 
the movement and reaction of materials and the transport of energy in the Earth. In 
our laboratory, we integrate earth science and engineering to decipher how the 
earth works and to make effective use of the geosphere in harmony with it, using 
"fluids in the earth's crust" as a keyword.

Geothermal Resouces Fluids within subduction zone
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「Shinkai6500」 to Tonga Trench
Deciphering big data on 
spatial patterns and 
chemical composition of 
crustal materials using 
machine learning

We will use field research and state-of-the-art 
analysis to search for traces of fluids to reveal the 
general circulation of H2O and CO2 in the Earth's 
interior and its relationship to earthquakes, 
geothermal heat, and mineral deposits.
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For the development of next-generation 
"supercritical geothermal resources", we 
experimentally reproduce the conditions of the deep 
high-temperature crust, and evaluate  the 
geochemical behavoirs of the reservoir, including 
fluid and minerals.

Roke-Water-Life

Challenge to create artificial metal 
deposits by creating hydrothermal 
vents on the sea floor in the 
laboratory.
Exploring the unique mechanism of 
hydrogen generation through the 
reaction of mantle seawater and its 
relationship to the underground 
biosphere.
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