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Abstracts — A pilot-scale electrokinetic (EK) separation field test (2x3x0.2 m*, WxLxD) was performed in a green-
house to remove salts from saline soil. Initially, the greenhouse soil had high electrical conductivity (EC), about 9 dS/m,
and contained mainly Ca?*, CI” and SO~ ions. After 2 weeks of EK treatment, the soil EC was reduced to 52% com-
pared with its initial value. The EC reduction was mostly achieved within the first week (47%) due to removal of Na*
and CI” ions, but ions with a high adsorption capacity such as Ca>" and SOAZ( ions were difficult to be removed. During
the EK test, the soil temperature increased and it reached around 50 °C at some regions. For in situ application to soils in
cultivation, the current should be controlled to limit increases in temperature, especially near the cathodes. In conclu-
sion, the in situ EK technique is feasible for the restoration of saline greenhouse soils in or no cultivation and an appro-
priate strategy is necessary for more effective remediation.
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Table 1. Soil properties of the testing area
Zone 1 Zone 2
Top  Bottom  Top Bottom

Soil Characteristics

Particle size distribution, %

Gravel (>2 mm) 19.8

Sand (50~2,000 um) 32.0

Silt (2~50 um) 395

Clay (<2 um) 8.7

pH 7.1 7.0 7.9 7.5
Moisture, % 25.7 25.6 25.6 252
EC, dS/m 9.2 6.4 9.2 35
Ion concentration, mmol/kg soil

Na'(exchangeable) 522 301 530 661
Ca2+(exchangeable) 4,071 3,920 4983 4,097
K(exchangeable) 283 266 326 289
Mg (exchangeable) 754 404 588 305
cr 1,220 600 1,075 392
S0,* 4257 1938 2,954 633
NO3 518 141 566 38
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Fig. 1. Schematic and picture of the EK test site: (a) plan and (b) side views, and (c) field site view.
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Fig. 2. Change in applied current with time: (a) Zone 1 and (b) Zone 2.
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Fig. 3. Change in soil temperature with time: (a) Zone 1 and (b) Zone 2.
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Fig. 4. Change in soil pH distribution: (a) before EK treatment, (b)
after 1 week, and (c) after 2 weeks.
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Fig. 5. Change in soil EC distribution: (a) before EK treatment, (b)
after 1 week, and (c) after 2 weeks.
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Fig. 6. Change in Na* ion distribution: (a) before EK treatment, (b)
after 1 week, and (c) after 2 weeks.
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Fig. 7. Change in Ca”" ion distribution: (a) before EK treatment, (b)
after 1 week, and (c) after 2 weeks.
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Table 2. Removal efficiency of EC and ions after EK treatment
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Fig. 9. Change in SO,*" ion distribution: (a) before EK treatment, (b)
after 1 week, and (c) after 2 weeks.

1 week later

2 weeks later

Zone 1 Zone 1 Zone 2
Top Bottom Top Bottom Top Bottom Top Bottom
EC dS/m 4.1 3.1 5.8 3.6 4.4 3.6 4.5 2.8
Removal(%) 56 52 37 @) 53 43 51 19
Na* mg/kg 195 116 263 179 170 96 147 95
Removal(%) 63 61 50 73 67 68 72 86
Ca?t mgkg 3,031 2,545 2,937 2,180 3,087 3,058 3,341 2,974
Removal(%) 26 35 41 47 24 22 33 27
Me?* mg/kg 397 165 570 274 467 204 600 287
Removal(%) 47 59 3 10 38 50 ?2) 6
K* mg/kg 212 176 256 228 220 188 242 201
Removal(%) 25 34 21 21 22 29 26 31
cr mgkg 157 68 370 124 156 86 172 71
Removal(%) 87 89 66 68 87 86 84 80
NO- mg/kg 0 12 136 52 2 10 3 4
3 Removal(%) 100 91 76 (34) 100 93 100 89
SO.2 mg/kg 1,625 1,071 2,530 1,363 1,953 1,433 2,783 1,355
4 Removal(%) 75 (1) 54 (209) 54 26 6 (114)
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