IRILF—ERFERE Energy Resources
IXRILF—ERY X VFMHFEEF Resources and Energy Security

R -IXIF—DFEHENRREE '_' »

P

RO D AT EENE

#x BH R

Sustainable development of resource and energy as well as Professor

sustainable possibility of environment

Takeshi Komai
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We have conducted various research studies in environmental sciences in the interest of a sustainable future. We have investigated the hydraulic properties

of vuggy carbonate rocks as well as the hydraulic and mechanical properties of high-temperature fractured granite, particularly for effective development

of petroleum and geothermal resources. Additionally, we have conducted a research on a new hydrogen production method using a reaction between hot

spring water and aluminum. Furthermore, we have initiated new research on the risk assessment of new hazardous chemicals, an in situ heating method

to produce methane hydrate resources, the reality of fluid flows in pore systems of soils, the risk assessment of coal and metal mining in developed

countries, and the origin of groundwater in field scale. We have developed new knowledge and several innovative methods for data-driven environmental

analyses.
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Data-driven surveying of environmental
information

Information from the environment is infinite and complex. Therefore, it is
important to extract beneficial factors. Our research forced paleotsunami
deposits and adsorption coefficient by soil. Based on a data-driven
analysis, we elucidated a complex and wide variety of environmental
processes.

Research on geo-environmental transfers of
topical materials

Recently, soil contamination has become serious. Many methods of elution
testing are known, such as the evaluation of the behavior of heavy metals
and VOCs in contaminated soil. This is very complex in soil water. The
purpose of this study was to assess human health risks using a self-made
3D model to consider the adsorption coefficient and water flow in soil.

Assessment of trace elements of groundwater
and mining

We have clarified a method of recharging groundwater and transferring
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Fig.1 Paleotsunami deposits in Miyagi principal
percolation test
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Fig.2 3D images of flow path by soil up-flow
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Fig.3 Risk assessment model image of new
hazardous chemicals at our living area
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Fig.4 Geo-chemical analysis by data-driven
in ductile granite

Fracking at 450 S B 40 MPa

Fig.5 Supercritical hydraulic fracturing

trace elements based on a survey conducted outside Japan (in Mongolia,
Indonesia, and Botswana) to understand the real lives of local people.

Development of methane hydrate production
by partial-oxidation process

A large amount of methane hydrate exists under the permafrost and the
bottom of the sea all over the world. The purpose of this study was to
evaluate the effect on gas production of using heat generation resulting
from the dissolution of minerals to acid. It is estimated that several times
the production efficiency is possible.

Permeability of subcritical and supercritical
geothermal reservoirs

We have clarified steam-water two-phase relative permeability curves
(V-X type curves) for conventional (subcritical) fractured geothermal
reservoirs (Watanabe et al., Geothermics). Additionally, we have clarified the
characteristics of hydraulic fracturing and stress-dependent permeability for
high-temperature ductile granite, revealing the possibility of supercritical
geothermal reservoirs in the ductile crust (Fig.5 and Fig.6; Watanabe et al.,
GRL; Watanabe et al., Nat. Geosci.). Moreover, we have evaluated the
impact of pressure solution on reservoir permeability (Saito et al.,
Geothermal Resources Council Best Presentation Award), and have
initiated studies on the impacts of silica precipitation and shear slip on
permeability.

Mechanical and hydraulic properties of
volcanic sandstones under CO, geological
storage conditions

We have initiated a research study on changes in mechanical and hydraulic
properties of highly reactive volcanic sandstones, one of the candidates of
COs reservoir rocks, as a result of CO,-brine-rock reactions.
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Fig.6 Potentially exploitable supercritical geothermal
resources in the ductile crust
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