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A Study on the Permeability Characteristics of Water-soluble

Organic Permeant in Clay
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Summary

A series of tests was performed to determine a threshold concentration of water-solu-
ble organic permeant(ethanol) for permeability to be increased in clay and to estimate
long-term permeability behaviors, effects of overburden pressure and compaction condi-
tions on permeability in clay. Results of study are as follows ;

1. A threshold concentration of water-soluble organic permeant(ethanol) in clay was
about 70~80% and its dielectric constant was 40, and dielectric constant seems to be
closely related with absolute permeability. 2. Permeability of long-term tests was more
or less larger than that of short-term tests. 3. Overburden pressures applied for a long

- time elapsed have little effects on the restriction of permeability increase. 4. Since water
content has no effects of compaction capability when it is compacted with OMC or wet
side of OMC, its permeability is to be estimated as same level of dry side of OMC. 5.
Clays matured in the humid chamber are increased in permeability 2 times larger than
unmatured ones. Thixotropy, therefore, should be considered in the design procedures be-

cause field conditions of construction would be quite similar to this.
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Table 1. Physical properties of clays used

Properties Clay Marine
Clay
Index properties
Specific gravity 2.64) 2.76
Liquid limit( %) 41.16| 44.36
Plastic limit( %) 24.82| 24.16
Plastic index 16.34] 20.20
Activity 0.65| 0.51
% of clay 25 40
US.Cs CL| CL
Major mineral composition ' Ka |Ka/Vt
Standard Compaction Parameters
Maximum dry density(g/cm?) 1.61f 1.60
Optimum water content(%) 22.7 | 245

t by x-ray refraction test(model : PW 1730 Phil-
ips), Ka : kaolinite, Vt : vermiculite
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Table 2. Dielectric constant and viscosity of
diluted ‘Ethanol

Mixing ratio (%)

01255075100
Dielectric constant ! 80 |68 |55 |41 |25

Viscosity ratio(centipoise)‘ 1.0012.13{2.92|2.7111.82

t approximate dielectric constant estimated by weight-

properties

ed average method proposed by David Daniel .
¥ from Bowders(1987), viscosity ratio : ratio of per-
meant to water
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Fig. 1. Schematic views of permeameter and setup
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Fig. 2. Results of permeability tests of diluted Ethanol in clay and marine clay
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Fig. 3. Change in final permeability and absolute permeability of diluted Ethanol in clay
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Fig. 4. Change in final permeability and absolute permeability of diluted Ethanol in marine clay -
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Fig. 5. Variations of permeability of "long-
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Fig. 6. Changes in permeability of clays with various level of watér content in compaction and
effect of thixetropy on permeability
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