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Abstract

The geochemical characteristics of deep groundwater, or formation water, are essential in all
processes of geochemical trapping in an open aquifer CO; storage. We have been constructing a
database of groundwater chemical compositions in deep aquifers in Japan (“Formation-water
database”). The database have two major objectives; (1) to be a dataset on groundwater of res-
ervoir depths for evaluating CO; solubility; and, (2) providing model water compositions for
geochemical modeling and experiments in our study of underground COs storage. More than
2600 datasets are collected from literature on geochemistry of groundwater reported from 10
selected areas in Japan; the areas of investigation include populated cities in which large point
sources of CO; are located. The accumulated data indicate that groungwater of reservoir depth
(> 800m) is generally dilute in composition compared to average seawater, suggesting a high
potential of CO; solubility. Systematic geochemical differences are also observed between
groundwater hosted in marine and freshwater sediments.
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Fig.1 Conceptual model of geochemical interaction in an underground CO; reservoir.
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Fig. 2 Areas of investigation for constructing of “Formation-water database”, with

current numbers of data in each area.
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Fig.4 Distribution of hydrogen ion concentrations (pH) with depth in groundwater. The upper and lower rows indicate
data from marine sedimentary areas and freshwater sedimentary areas, respectively. The large circular symbol in
each figure indicates the pH value of average seawater (Kitano, 1995).
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Fig.5 Relations between bicarbonate and chlorine ions in groundwater. The upper and lower rows indicate data from
marine sedimentary areas and freshwater sedimentary areas, respectively. The large circular symbol in each
figure indicates the bicarbonate concentration of average seawater (Kitano, 1995).
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Fig. 6 Distribution of chlorine ion concentrations (Cl1~) with depth in groundwater of

marine sedimentary areas.
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Fig.7 Distribution of chlorine ion concentra-
tions (C1~ ) with depth and stratigraphy
in groundwater of marine sedimentary
Akita area.
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Fig. 9 Relations between calcium and chlorine ions in groundwater from marine sedimentary
Ishikari, Akita, and Southern Kanto areas and from freshwater sedimentary Joban,
Nagoya and Keihanshin areas. The large circular symbol in each figure indicates the pH
value of average seawater (Kitano, 1995).
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