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Sonication Effect on the Relative Permeability
of Contaminated Soil

Young-Uk Kim

Department of Civil and Environmental Engineering, Myongji University

ABSTRACT

This study investigated the effectiveness of ultrasonic waves on the relative permeability
under a range of soil type, flushing rate, and sonication power. This study was conducted in the
laboratory using a specially designed and fabricated equipment, and the laboratory study was
simulated by ECLPISE 100 which is a commercial black oil simulator.

The test results indicated the sonication increased contaminant extraction significantly. From
analytical standpoint, sonication caused a change in the relative permeability of the test
samples; a reduction in residual oil saturation and an increase in both irreducible water
saturation and wettability. These three parameters are highly related with (Dy))%. The computer
software ECLIPSE 100 can be used to analyze the change of the relative permeability due to

sonication in two phase immiscible flow,
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Table 3.1 Physical Properties of Test Soils

Parameter Ottawa Sand Fine Aggregate Natural Soil
Cu (Uniformity Coefficient) 1.85 321 12.9
D" (Effective Grain Size), mm 027 0.54 025
emin (Min. Void Ratio) 0.46 0.46 059
emax (Max. Void Ratio) 0.67 0.80 0.90
Gs (Specific Gravity) 2.65 2.69 2.69
Unified Classification SP SP SwW

ECLIPSE 100& A3l E1vt, ECLIPSE 1002
fully implicit, 43 (three phase), g 2do}
7Fs3l FORTRAN 772 Aolx glen UNIX
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Fig 2. Schematic of Test Setup
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