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The objective of the laboratory studies is to focus on measurements and observations to understand different geosphere information, for which we are
developing apparatuses. Our main targets are water—rock interaction, the destruction of rocks under hydrothermal conditions at Earth’s interior, natural
and artificial thermoluminescence (NTL, ATL) of minerals such as quartz and feldspar, and hydrogen production from the reaction of strong acid hot
spring drainage and aluminum metals.

Our main focus is the development and utilization of geothermal resources, and we will use these research results for social purposes.
In addition, we will demonstrate the possibilities of and provide ideas for high-temperature/pressure experiments and measurement methods using autoclaves.
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Fracturing of rocks by fluid phase change

or near volcanoes. In addition to these results, we devised an apparatus

and pressure to elastic wave velocities (Fig.l). The results are expected

Preliminary geothermal exploration
using thermoluminescence

A phenomenon called thermoluminescence (TL) has been observed in
minerals constituting rock, especially quartz and feldspar, whereby
energy originating from natural radiation stored in minerals is released

" when the minerals are heated and then energy accumulation is observed
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as emission light intensity. In other words, once heated, minerals emit
less light, so minerals that have been in a geothermal environment
should emit relatively less light. Therefore, by observing the amount of
luminescence, it is possible to screen promising geothermal resource

sites from the minerals in the rock samples obtained during surface
exploration. Although quartz has been the main mineral used in this

o oo method, it has been found that feldspar can be used instead of quartz.

Temperaure('D) P——— Therefore, we conducted a TL value distribution study using feldspar in

. a geothermal field in the Republic of El Salvador, Central America,
Granite Granite

Vpi(T) = 5.7x10°3T + 4.5
Gabbro Gabbro
Vyi(T) = 5.8x1073T + 6.2 Vy(P)=—0.23InFP +3.5

where quartz content is very low in the geothermal area. As a result, it
VplP) = <0.26InP + 5.3 was found that the distribution of feldspar TL values is consistent with
the location of existing geothermal power plants and surrounding
volcanoes (Fig.2). The results indicate that feldspar TL can be used for

Fig.1 P-wave velocity changes in Granite and Gabbro under High T-P hydrothermal conditions.
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geothermal exploration in the same way as quartz TL, thus expanding
the range of applications of this method.

Hydrogen generation and power generation
from aluminum with acid hot spring water
at low temperature

Hydrogen is generated when a strongly acidic solution at pH 1-2 and
metallic aluminum react at about 50-60 °C or hotter. This is a much
lower temperature than is used in the conventional hydrogen production
method by hydrothermal reaction, and industrial applications can be
expected. In the past research, experiments have been conducted using
pure aluminum and Tamagawa acidic hot spring water, but this year's
experiments were conducted using aluminum-containing powder called
aluminum dross, which is discharged during aluminum refining. The
dross used was of low quality and could not be incorporated into the
aluminum refining recycling system. The experimental results showed
that although hydrogen was produced, the amount of hydrogen was very
small (Fig.3). As a result, although the dross can be used as an aluminum
source for hydrogen generation, its powdered form and small amount of
hydrogen generation were identified as problems, and it was found that
solutions to these problems are necessary before the dross can be used as

an aluminum source.
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Fig.3 Results of hydrogen production experiments using aluminum dross.
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