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Modeling and experiments on hydraulic properties of porous media with mixed
wettabilities
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It is well known that soil’ s hydraulic properties, which are very important
factors for growing plants, are drastically changed when hydrophobic grains are mixed into the media. To
utilize this effect appropriately for agricultural purposes such as soil improvement and prevention of
salt accumulation, we need to know its mechanisms in a pore scale. So, we conducted laboratory
experiments and developed models expressing pore-scale phenomena. Percolation theory was applied to the
pore network, which represents actual pore structures and connectivity with pore bodies connected by pore
throats, and it revealed that critical percolation probability, which is one of network properties, was
changed significantly by hydrophobic grains, and it is considered this leads to the drastic change of the
soil properties.
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