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This study is suggested a new dielectric tracer test method to understand geological structure of porous media
and groundwater flow to use the dielectric constant which is one of electrical special quality of various geological
materials. To measure their parameters, tracer material is made an ethanol mixing liquid(EML) having a same spe-
cific gravity of water. Also, soil materials are prepared a dielectric tracer test using the FDR system that could meas-
ure dielectric constant for saturated standard sand and river sand layers which have different initial porosity. To
compare with their results, we discussed with the concentration variation of saline water having a saline concen-
tration 3% which is general tracer material by using the electro multi-meter system in the laboratory or field test. In
two tracer experiment results, EML tracer test could confirm definitely EML concentration variation from each satu-
rated soil layer as standard and river sands. However, tracer test of saline water 3% concentration could not confirm
permeating movement of water by degree of salinity change because these are settled at lower part column in a
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whole column area continuously. These causes are that specific gravity of saline water is heavier than water. That is,

it could know that deposition of saline water is composed of lower part of soil column continuously independently

of the direction of water into saturated soil material.
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Table 1. Physical properties of the soil materials.
Sand materials
Physical parameters
Standard sand River sand
Coarse 0.0 15.50
Distribution Sand 999 81.70
of grain size (%) Silt 01 2.80
Clay 0.0 1.00
Specific gravity 2.65 2.69
Uniformity coefficient, Uc 1727 7.029
Curvature coefficient, Ug 0.938 1.710
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Table 2. Established soil property for each soil tracer experiment by measurement systems.

Depth Center depth Sand Porosity Applied apparatus
(cm) (cm) n) EML Saline water
~ 40 - W.granite soil* -
~-17.0 -11.0 River 0.445
~-30.0 -26.0 Standard 0422 FDR Electro
~ 430 -39.0 River 0431 multi-meter
system
~-56.0 -51.0 Standard 0.398 system
~-69.0 -63.5 River 0.427
~-74.0 - W.granite soil* -
* Weathered granite soil
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Fig. 3. Variations of dielectric constant of EML for each
saturated soil by FDR system: SS-Standard sand,

and RS-River sand {Temperature: 15 °C).
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