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Table 1 Total chromium content and Cr(V1) leaching
concentration of various cements Kamon, 2001

Sample Total chromium Cr (V1) leaching
content (mg/kg) concentration* (mg/L)

C1 14.7 1.34

Ordinary C2 23.8 2.17
Portland C3 4.1 0.41
cement C4 12.4 0.93
C5 7.0 0.53

Slag S1 0.2 0.17
cement S2 0.3 0.01
S3 4.3 0.33

*According to the test method in Japanese Environmental
Agency Notification No.46
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Table 2 Properties of the soils used in the experiment
Parameters \olcanic cohesive soil-H | Volcanic cohesive soil-N Fujinomori clay
Particle density (Mg/m®) 2.67 2.65 2.67
Water content (%) 96.8 86.0 49.0
Liquid limit (%) 1221 114.8 51.2
Plastic limit (%) 83.2 82.2 26.3
Grain size distribution
Sand fraction 2 mm-75um) (%) 52 64 49
Silt fraction (75um -5 um) (%) 23 21 23
Clay fraction (5um -) (%) 25 15 28
pH 73 6.3 3.4
Cr(VI) leaching concentration® (mg/L) N.D. N.D. N.D.
*According to the test method in Japanese Environmental Agency Notification No.46
Table 3 Test method for wetting and drying test conducted in this study
Drying process Wetting process
Place the beakers containing the testing specimens in a closed|Add the distilled water to the beaker to fully cover the
Procedure [oven where the temperature is maintained at 60 + 3°C for 24|specimens (L/S = 4 for the volcanic cohesive soil specimens
hours. Remove the specimens from the oven and allow lhour|and L/S = 3 for the alluvial clay specimens), and store the
for the specimen to cool to room temperature. water covered specimens at 20 + 3°C for 23 hours.
Measurement|Moisture content, Relative mass loss, Cr(\V1) leaching concentration and pH of the solution after every wetting cycle.
Number of |15 (for the volcanic cohesive soil-H and alluvial clay specimens)
cycles 12 (for the volcanic cohesive soil-N specimens)
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Table 4 Apparent diffusive coefficients for the specimens based on the experimental results
Volcanic cohesive soil-H Volcanic cohesive soil-N Fujinomori clay
Specimen (Co = 9.2 mg/kg) (Co = 3.4 mg/kg) (Co = 3.9 mg/kg)
D, (cm?/s) R? D, (cm%s) R? D, (cm?s) R?
Wetting-Drying 1.3x107 0.99 1.7x1077 0.87 3.7x107 0.97
Submerged 1.1x10°® 0.91 6.9x10°° 0.86 6.7x10° 0.88
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Experimental study on the long-term environmental impact caused by the cement
stabilization/solidification of soft ground
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Synopsis

Diffusive leaching behavior of hexavalent chromium (Cr(VI)) from the cement stabilized soil were
assessed based on the results of laboratory leaching tests. In particular, the effect of intermittent wetting and
drying on the physical and chemical properties of the cement stabilized soil and its Cr(V1) leaching behavior
were investigated by conducting the wetting and drying test for the monolith and gravel-type specimens.
Experimental results showed that Cr(V1) leaching was significantly promoted by the intermittent wetting and
drying. Apparent diffusion coefficients determined using the typical diffusive leaching model were 10* to 10?
times larger under the wetting and drying condition than those under the submerged condition. Cr(VI)
leaching from the cement stabilized soil were modeled using the advection-dispersion chemical transport
analysis, applying the apparent diffusion coefficients determined in the laboratory tests. Analytical results
confirmed that the environmental impact, caused by the cement stabilization/solidification of soft ground,
resulted in the accepted level when the stabilized soil is not exposed to the intermittent wetting and drying.

Keywords: cement stabilization, leaching, hexavalent chromium, intermittent wetting and drying



