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SUMMARY
Hiroyasu Takase*

The generalized diffusion model, which can be applied to variety
of phenomena provided mass transport is diffusion dominated, was

developed. Utilizing this general configuration, following
specific models were formulated;

(1)

(2)
(3}
(4)
(5)

usual instantaneous solubility limited, linear sorption
model,

true colloid model,
pseudo colloid model,
co-existing true/pseudo colloid model,

nonlinear sorption model,

(6) time/space dependent chemical/hydrological condition model,

(7)

co-existing true/pseudo colloid model with kinetic
precipitation/dissolution reaction.

In order to make calculations using the above methodology,
SPADE (general DAE solver) and SAM GUI (graphical user interface)
were modified. Major modifications are;

(1)

(2)

addition of following functionalities to SPADE;
~automatic discretization

-user friendly format of equation input
-restart

—front end to process large number of calculations,

automation of SPADE results transport to SAM GUI and of

subsequent visualizations.

Furthermore, a set of preliminary sensitivity analyses were
carried out for Tc-99 as an example.

The deterministic analyses were performed for a number of
different modelling assumptions. Central case was defined
as the usual solubility limited model, and following
conceptual perturbations were also considered;

(1)
(2)
(3)
(4)
(5)

true colloid model,

pseudo colloid model,

co-existing true/pseudo colloid model,
evolving (spat%a}ly uniform) model,

evolving (spatially heterogeneous) model,

* Nuclear & Advanced Technology Division, JGC Corporation
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Also stochastic sensitivity analyses were executed sampling the
conceptual /parameter variations from the central case
stochastlcally. As the result, it was clarified that this
approach can 1mprove the completeness of the formation of a
chemical sink in the decompressed zone, and thus, in the
significant increase of release rate due to the rapid dissolution
of the prec1p1tat10n formed in the perturbed period. This example
indicated the possible improvement of the completeness by using
the both methods iteratively.

Based upon the above results, now it is clear that dynamical
system analysis method developed in this study can be applied to
the variety of future conditions and a set of phenomena being
expected for the evolution of the engineered barriers.

In the next phiscal year, it can be recommended to perform
thorough analyses for all the H-3 nuclides and wide range of
FEPs. To do this ,it is necessary to make a minor modification
to the front end of SPADE so that the sensitivity analyses can
be done in a more systematic and efficient way.
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