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Leaching Characteristics of Soil Colloids and Dissolved Organic Carbon
During Irrigation

JIA ) /MAEEF, Per MOLDRUP™

Ken KAWAMOTO, Toshiko KOMATSU, and Per MOLDRUP

Transport of pesticides, heavy metal, PAHs, radionuclide, and other strongly sorbing contaminants in soils

is enhanced by colloid-facilitated transport. This study investigated mobilization and leaching of colloidal

matter and dissolved organic carbon from two aggregated soils (Andisols) and a single grain soil (sand) during

rainfall irrigation using column experiments. Results show that the cumulative colloid leaching from both

aggregated and single-grained soils increased linearly with the square root of time at low EC effluents. This

suggests that the colloid leaching is controlled by diffusion-limited kinetics. The mechanism of colloid

detachment was also examined based on the relationship between the colloid concentration and the reciprocal

of the square root of EC.
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Fig. 1 Experimental procedure for determining concentration of each colloid and DOC fraction.

Table 1  Soil physical characteristics.

Soil mineral Dry bulk Total Organic matter  Initial water Particle size distribution
Soil Depth .
density density porosity content of soil content Clay Silt Sand
cm g/em’ g/em’ cm’® cm’?® % % — %
Tachikawa loam 5-10 2.70 0.62 0.77 7.8 56.1 8.4 55.6 36.0
Fukushima loam 5-15 2.46 0.56 0.77 11.0 95.7 17.6 27.3 55.1
Toyoura sand - 2.64 1.58 0.40 0.0 0.0 0.0 0.0 100.0
" Organic matter content of soil was determined by dichromic acid method.
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Fig. 2 Aggregate size and particle size distributions
for Tachikawa and Fukushima loam soils.
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Fig. 3 Experimental apparatus for leaching tests.
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Fig. 4 Colloid concentration as a function of cumulative outflow.
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Fig. 5 Cumulative colloid leaching as a function of square root of time. The linear regression
equations and the coefficients of regression (r) for cumulative colloid leaching are given.
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Fig. 6 Relationship between colloid concentration
and the reciprocal of square root of EC.
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