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DESCRIPTION

Geothermal energy is one of the most reliable and sustainable
forms of energy available today. It is produced from the heat
generated by the Earth's core, which is transferred to the surface
through geothermal fluids. These fluids, known as geothermal
waters, are a complex mixture of water and dissolved minerals,
which are formed due to the interaction between the geothermal
Understanding the
hydrogeology and geochemistry of these waters is essential for
the development of geothermal resources and their sustainable

reservoir and the surrounding rocks.

management.

Hydrogeology of geothermal waters

The hydrogeology of geothermal waters involves the study of the
movement and distribution of groundwater in the Earth's
subsurface. Geothermal waters are typically found in areas of
active or recent volcanic activity, where there are permeable rock
formations that allow the water to circulate through the ground.
The movement of geothermal waters is controlled by several
factors, including the permeability of the rock formations, the
pressure gradients in the subsurface, and the temperature
gradients within the geothermal reservoir.

Geothermal waters are typically classified based on their origin
and the temperature of the water. The two primary types of
geothermal waters are high-temperature and low-temperature
waters. High-temperature geothermal waters are typically found
in areas of active volcanic activity, where the temperature of the
water can reach up to 350°C. These waters are typically
associated with deep-seated geothermal reservoirs and are used
to generate electricity. Low-temperature geothermal waters, on
the other hand, are typically found in areas where there is little
or no volcanic activity, and the temperature of the water is
typically below 90°C. These waters are typically used for heating
and cooling applications.

Geochemistry of geothermal waters

The geochemistry of geothermal waters involves the study of the
chemical composition of the water and the dissolved minerals in
the water. Geothermal waters are typically enriched in dissolved
minerals, which are derived from the interaction between the
geothermal the surrounding The
composition of geothermal waters varies depending on the
temperature, pH, and pressure conditions within the geothermal
reservoir.

reservoir and rocks.

The most common dissolved minerals in geothermal waters are
silica, calcium, magnesium, sodium, potassium, and bicarbonate.
These minerals can be present in different forms, including ions,
complexes, and colloids. The concentration and distribution of
these minerals can be used to determine the origin and
evolution of the geothermal waters.

The geochemistry of geothermal waters is also influenced by the
pH of the water. The pH of geothermal waters can range from
acidic to alkaline, depending on the mineral content of the
water. Acidic geothermal waters are typically associated with
volcanic activity, where there is a high concentration of sulfur
and other acidic gases. Alkaline geothermal waters, on the other
hand, are typically associated with non-volcanic activity, where
the water is enriched in sodium and bicarbonate ions.

The use of geothermal waters

Geothermal waters have a wide range of applications, including
electricity generation, heating and cooling, and agricultural and
industrial uses. The use of geothermal waters for electricity
generation typically involves the use of high-temperature
geothermal waters, which are used to power turbines and
generate electricity. The use of low-temperature geothermal
waters for heating and cooling typically involves the use of heat
pumps, which transfer heat from the water to a building or other
structure. The agricultural and industrial uses of geothermal
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waters typically involve the use of the dissolved minerals in
the water. For example, the dissolved minerals in geothermal
waters can be used as fertilizers, or to manufacture industrial
chemicals and pharmaceuticals.
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