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Electrokinetic Restoration of Saline Soil Accumulated with Nitrate and Sulfate

Jung-Min Cho' + Sung-Ung Jo' + Do-Hyung Kim' - Jung-Seok Yang® - Kitae Baek'*
Department of Environmental Engineering, Kumoh National Institute of Technology
KIST-Gangneung Institute

ABSTRACT

The electrokinetic transport characteristics of salts were investigated using nitrate and sulfate accumulated saline
greenhouse soil. Within 8 days, 95% of nitrate was removed from the soil, while sulfate removal was 19% for 8 days. The
low removal of sulfate came from adsorption reaction on the soil particles or organic matter and precipitation with
calcium. Divalent cations such as calcium and magnesium were transported toward cathode via electromigration, and most
monovalent cation such as potassium was removed. The pattern of residual electrical conductivity was similar with that of
sulfate. Based on the results, electrokinetic technique is effective to restore nitrate-accumulated saline soil, but is not

effective to restore sulfate-accumulated soil.
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Table 1. Characteristics of saline soil

Characteristic Value
pH 6.1
EC (dS/m) 7.8
Organic content (%) 6.4
Particle size distribution (%)
Sand 573
Silt 30.2
Clay 12.5
Initial concentration (mg/kg)
ClI 100
NO;5~ 2899
SO,* 1788
Ca™ 312
K* 2263
Mg** 660
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Fig. 2. Time course of current density during electrokinetic
treatment.
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Fig. 3. pH distribution after electrokinetic treatment.
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Fig. 4. Distribution of soluble anions and exchangeable cations after treatment.
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Table 2. Summary of experimental results

Category 4 days 6 days 8days

Removal of salts (%)
ClI 11.8 55.5 85.5
NO;~ 84.2 88.1 96.8
SO.* 5.1 103 19.0
Ca* 10.4 9.1 14.7
K* 64.9 51.8 58.9
Mg 36.8 32.0 55.0
Average residual EC (dS/m) 4.1 4.0 32
EC removal (%) 47.5 48.7 59.0

Power consumption (kWh/m®) 206.2 311.4 632.2
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Fig. 5. Distribution of soil EC after electrokinetic treatment.
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