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ABSTRACT : The numerical modeling and simulation have been used increasingly as tools for examin-
ing and interpreting the bulk structure and properties of materials. The use of molecular dynamics
(MD) simulations to model the structure of materials is now both widespread and reasonably well
understood. In this research, we introduced the numerical method to calculate the physico-chemical
properties such as a diffusion coefficient and a viscosity of clay mineral. In this research, a series of
MD calculations were performed for clay mineral and clay-water systems, appropriate to a saturated
deep geological setting. Then, by using homogenization analysis (HA), the diffusion coefficients are
calculated for conditions of the spatial distribution of the water viscosity associated with some config-
uration of clay minerals. This result of numerical analysis is quite similar to the previous experimental
results. It means that the introduced numerical method is very useful to calculate the physico-chemical
properties of clay minerals under various environmental conditions.
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cient, viscosity
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Fig. 1. Micro structure and macro structure of expansible clay mineral ((a) :
: TEM picture of beidellite, (c) : SEM picture of beidellite).
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Fig. 2. Snap shot of MD simulation model for beidellite.
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Macroscale problem

Fig. 3. Schematic figure of 2-scale homogenization analysis method.
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