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Modeling of Electrical and Chemical Characteristics During the
Electrokinetic Remediation of Contaminated Soil by Heavy Metal
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Abstract

During the electrokinetic remediation, direct current applied to a soil-water-electrolyte system derives the variations
of fluid transport phenomena in soil-water system and soil-water interface characteristics. Therefore, these variations
affect the electrokinetic reaction. In this study, lab-scale electrokinetic remediation tests were performed to characterize
the electrical and chemical parameters variation in soil. During the test, voltage gradient, electrical current, zeta potential
and pH variations were measured. On the basis of experimental results, computer modeling techniques predicting the

variations of these parameters are suggested.
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Fig. 2. Schematic illustration of the zeta potential behavior of
kaolinite in the presence and absence of hydrolysable
metal ions(West and Stewart, 1995)
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(4) Mariotte Bottle

Fig. 4. Schematic diagram of the electrokinetic remediation test
set up
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Fig. 5. Schematic diagram of the electrokinetic remediation cell
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Table 1. Test conditions for batch test, electrokinetic test and zeta potential test

Initial Pb con.

Type Code Duration Applied voltage
mg/kg
EKO 0
EK Test EK500 300 12days 1V/em
EK3000 1760
Type Code pH Pb con{ppm) Measurement device
Zeta Potential Test ZP1 2,4,6,8,10,12,14 0,10,50,500,3000 ESA—-8000(Matec inc.)
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Table 2. Physical and chemical compositions of kaolinite (%)

Liguid Limit Plastic Limit Plastic . Specific Passing pH at CEC(Pb*)
(%) (%) Index ~ Actvity el #200(%)  w=400% Uscs (ma/ka)
60.0 38.8 21.2 0.22 2.65 100 4.5-5 CH 1760

. . Organic
SiOz Al2O3 FeqO3 TiOs Ca0 MgO K20 Na,O Content
50.4 35.5 0.25 0.05 Trace Trace Trace Trace 8.4
Table 3. Amount of soil, dilute water and electrolyte for preparing suspension
CODE Po(I) Weight of Volume of Weight of Deionized Type of | il o Titration
Con. (ppm) Pb(NO)s (g) suspension (ml) Soil (g) water (ml) electrolyte P solution
Pb0 0 0 210
Pb10 10 0.0032 210
1M of
Pb50 50 0.016 210 40 200 Pb(NO)3 2 NaOH
Pb500 500 0.16 210
Pb3000 3000 0.96 210
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3000ppm-z =7} B8 ALG-EH-S Fu)stnt g
I 2 AR A4S BESY A 23] Akt
£ 3= 3¢t oly £ Bamstead Thermolyne
Corp.2] EASYpureTM LFE 0] 83t 2548 AR3HY
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1780mg/keg ©2 2 AE A2 AE o] 3
L 44 2 By EAEAS] AR A GoE
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ok
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zeta potential(mV)

Fig. 6. Variation of zeta potential with pH distribution
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Fig. 11. Electrical current with time during EK3000 test
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Fig. 19. Voltage distribution with time at x/L=0.8 ; EK3000
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