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ABSTRACT

The influence of operation time on electrokinetic restoration was investigated to remove salts from sulfate-accumulated
greenhouse soil. Operation time is directly related to the process cost, therefore, we determined the relationship between
operation time and removal of salts. Nitrate and sodium were removed almost completely within 2 weeks, chloride and
calcium was removed in proportion to the operation time. Sulfate was accumulated at the center of anode and cathode.
The soil electrical conductivity (EC), an indicator for soil salinity, showed similar shape with the residual sulfate after
electrokinetic treatment. The soil EC was not changed after 2 weeks, however, the energy consumption increased with
operation time. Based on the experimental results, most salts except sulfate were removed within 2 weeks, but sulfate was
not removed during same time period. For the further removal of sulfate, longer operation time is in need.
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Table 1. Physico-chemical properties of soil

Property Value
pH 6.1
EC (dS/m) 19.8
Organic content (%) 6.8
Particle size distribution (%)
Sand 23.0
Silt 65.2
Clay 11.8
Initial concentration (mg/kg)
Cr 976
NO;~ 4131
SO* 3635
Ca* 3088
K* 683
Mg* 769
Na* 448
CI" in tap water (mg/L) 21.5
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Fig. 1. The schematic diagram of electrokinetic experiment
system.
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Fig. 2. Change of electric current during electrokinetic
experiment.
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Fig. 3. Trend of accumulated volume of electro-osmotic flow.
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Fig. 4. The pH distribution of soil after electrokinetic experiment.

[oe]

=7 AGE 10]23 o HkE71e] F=02HE] 0.7-0.
T Ecke] 472o] A9 gla WAl s
T AST}. o= A Agshile} o] H7ESEC]
o] AepdSlol vlglsh=dl, AlekdS = dsfjde] pH
of] mEhA] vk pHell= +3kS 7FAIAL 2 pHelA=
< 7RG &, FOA o 0.7 EXS] pHY ©
3-4 Wl 7] wiEe] EFe] A7) 45k = 0
9] g 7HAAL 0.8-1.0 FME FhE 7RAl E
o ARSI kS 7 A7 PEREEEC] S50

[e]

R

Jw#

Zo2 s2AY 0 ZAY FE 7IRH A 3=24] o
o, kS 7HH A 502 5 27] witel] Y=
oAX 0.7737HA] Eelre AR EREe] o=
= AY flor, 08-1,0 e o502 527
Ho}, J9EAR] M7 E RS P 50 E 52
7] Wl (Fig. 3) 4= %9 Aepdel= 00l 77k 3k
< JHRE Aew #Hs 4= ot A 0.7-0.8 FlA
© BT 9E 5 50] A9 glar 3RS S0
2 527] el Fxlol|l Bk Fo] flojAH, o]
3} o= koA 0.7-0.877Fe] EUo] nlEE FAto]
e oz A th(Fig. 5).

pH ¥8IE A7)kl we} 498 B pHe| Wb
o= Z Aot gient B 7318 pHY 548 ¥
3Pt FEAoE ISt duts oz AEAulel] 7}
2 243k HZ9] pH W= 6.5-8.002 LA JEd,
27198 Al o83t ARFA Eglre o A
A Al BAYEh= o]Hgt pHe| Wsh=s 2Ee] AS 3




40
—@- 14days
O 21 days
-V 28days
=
[72]
it
[
Q
T 2
o
(]
S
)
e
©
= 10}
0 1 1 1 1L 1
00 02 04 06 08 1.0
Normalized distance from anode

Fig. 5. Water contents of soil after electrokinetic experiment.
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Table 2. Removal efficiencies of salts in soil by electrokinetic process
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