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Evaluating the Solubility of Radionuclides with Speciation in Groundwater

— Development of the Thermodynamic Database for Safety Assessment of Geological Disposal —
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Fig.2-7 Periodic table showing the elements of interest in the JAEA-TDB
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Fig.2-8 Schematic view of the status of the thermodynamic database for safety assessment of geological disposal

The first process of radionuclide release from vitrified waste
will be via dissolution of radionuclides into groundwater. The
speciation and solubility of radionuclides are fundamental to
performing geological disposal safety assessment. Although
many studies on radionuclide solubility have been performed,
itis not easy to use the solubility data directly, because solubility
depends on groundwater compositions that are usually more
complex than those in most solubility studies, and thus we
need to compile a database which consists of thermodynamic
constants for chemical equilibrium calculations.

Development of a thermodynamic database (TDB) is
accepted in several countries as well as in Japan. For
the Nuclear Energy Agency (NEA) of the
Organisation for Economic Co-operation and Development

example,

has carried out a TDB project in which we have been
participating since 1984, and TDBs for 9 elements had been
developed as of 2009.

We developed our TDB (the JAEA-TDB)

reviewing and selecting thermodynamic data based on the

through

NEA guidelines while enhancing the guidelines applicable to
selecting thermodynamic data for the 25 elements shown in
Fig.2-7, which are important for geological disposal safety
we collected 880 of
thermodynamic data respecting the elements of interest for

assessment. As a result, items
safety assessment, 180 of which pertain to groundwater
composition, and 140 of which pertain to geochemical
reactions at the mineral/water interface. Furthermore, we
confirmed the reliability of the JAEA-TDB through checking
internal consistencies from several points of view. Using the
JAEA-TDB permits us to evaluate the solubility of
radionuclides with speciation, which provides basic
information for determining sorption and diffusion
parameters;, these values are fundamental to performing
safety assessment, as shown in Fig.2-8.

JAEA-TDB text files for some geochemical calculation
programs, such as PHREEQC, are available on our website
(http://migrationdb.jaea.go.jp/). We appreciate your access
and feedback.
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