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Removal of heavy metals from contaminated soils using cooling and heating cycles
to induce soil water freezing and evaporation

KOJIMA, YUKI
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We proposed a new method to remove heavy metals from contaminated soils
using artificial soil cooling and heating cycles which induce dynamic soil freezing/thawing and soil
water evaporation. In this study, we aimed 1) to develop a sensor for estimating soil ice contents
and 2) to understand the effects of the soil type, moisture content, cooling/heating temperature,
and cooling/heating duration on heavy metal migration in soils.
We developed a method to estimate soil ice contents by partially thawing the frozen soil using a
soil moisture sensor with a built-in heater. Numerical studies revealed the soil type, moisture
content, soil cooling/heating temperature, and cycle duration to obtain the heavy metal®s most
efficient removal rate. Laboratory tests using lead-contaminated soil showed practical applicability

of the proposed method.
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