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The Characteristics of pH Variations and Lead Transport during Electrokinetic
Remediation of Soil Contaminated by Heavy Metal
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The Frontier Technology Innovative Centre, Chung-Ang University
*Dept. of Civil & Environmental Eng., Han-Yang University

ABSTRACT

In this study, the characteristics of pH variations and contaminant distribution in soil are
investigated during electrokinetic treatment for the purpose of restoring contaminated soil with
heavy metal. For these objects, laboratory test for the kaolin contaminated by lead was
performed. During electrokinetic treatment, lead was transported from anode to cathode. And
75% of lead removed within 80% region of the specimen. Most lead, however, that transported
from anode to cathode precipitated in the vicinity of cathode compartment, thus the amount of
lead removed by electroosmosis was little. Electrokinetic treatment satisfied regulation criteria of
Korean Soil Environment Conservation Law within almost region of the specimen. But
enhancement methods can be regarded as inevitable requisite for the cathode region
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Zolt}. o]& 71Z2] pump and treat 7IHET A
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540l AR nYUHEPA, 1995; Pamukcu and
Whittle, 1993).
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“Electrokinetic 4" ¢] &Adc}, oj2d 5714 @
g F AN 2AEFL F2 AVNFEY olRolF
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Fig. 1. Solubility of a metal hydroxide compound
in relation to pH(Yong and Mohamed,

1992).
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sEo] me} G Pt o|F 4uA Fig 13}
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s1% vehdth, $4k84e 24 pHY pHpst 34
o pHAllA BAeHA B3 7} 3H85% 3
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54¢ o] 5l B2 4¥ (batch test) S 3t

EK 33} ddoMe At Age 433t
A AR s 9 7 WE EK HslE
#HE dolBsith, FrHEAITTE 12dolH HAgL
1V/emZ 433 7Bz 29%=e 27 500,
3000ppm= 3ttt HEFH ¢ =dE& HedA
Table 13 Zt} oln] AFE ZV|og9sxd uel

de WA EAFe Aue e35Ud Aeun, o) FEHAE T WAHS SHE Table 19 1
Awhd gAES ol BF5Aeld U A Yoge  THAR

Table 1, Test conditions for electrokinetic remediation test
Initial Pb Voltage

. . Current

Code con. Duration gradient (mA)
ppm mg/kg (Vicm)

EKO 0 0 152

EK500 500 300 12days 1 18—2

EK3000 3000 1780 23—2
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Table 2. Soil properties used in this test

Plastic

Liquid Limit | Plastic Limit .. Specific Passing pH at
Activity i USCS
(%) (%) Index Gravity #200(%) w=400%
60.0 38.8 212 0.22 2.65 100 4.5-5 CH
Table 3, Chemical compositions of kaolinite (%)
Oraam
$i0, ALO; Fe,0, TiO, CaO MgO K,0 Na,0 game
Content
504 355 0.25 0.05 Trace Trace Trace Trace 84
3.3 A& g AeF £032 o] &F3Uc}
331 728 ME 3.4 ANAA
439l ARE sk 742 ARE FAAS o
% & )\1?‘;}7_‘1—__-_;‘_:1 o]—u] ol J‘A’;‘(j7
2 HFL 2.65%0.02 otk Alge Aedx Eas) KR 7b.§} SWle 20 99 % Hehd, A
YA, AZYA, Jlg &N ERE 5+ A
gorl Aae getoz 2 o vy At w$ ST R
1 = S A o] 2o
e Mertme Aad Sedelt wae go.  Uh Fig 28 o8 EK F53Rs nee e

3latd R 2o 2 o B AFE FE9 7B

T4 & 9o /712 gl 1t 239 vl &

«8°] Sl £57% 7REdeR Addt 729
718 BAA % sA FHAARL 47 Table. 2, 3
7 2,
332 A
(1) E2HHAL
L FA AA 2 EAFE 36.46gelch & 4
ol A AMEElE dAtel HF2 11601t B4 &

% 4YA pHE A2A7)E 9802 Agson

A8 F8 T g FF Add 3lof ol F& Loz
AHS-E Ak,
(2) A (Pb(NOy )

Arbde] Bapake 331, 21gold £EE 99.5%°) 1
FEAolth B AN QF4EAR gol &g Mgt
Foroe HEFFACEA AdE AT

(3) A YEE (NaOH)

FABMER BAEE 40g0lH £EE 93%0]1

Fgdolch 3R] gAAEA] pH S$7HE 93 A%

ZAold Fig. 3& A3t A9 Fazot},

Ay Ao gtag Q3 Ag Az EK Pkl
o] 7hs3lEE AFEen 7] B2 A7t we}
Zt Y LE YA dgEEY dFE S
o G 7HEt RS AGE fAIsg

2 1‘5‘]"“"15 7‘471*‘E°ﬂ 3 FH I ()
2337 dakd &)= 7F
%75‘% -rl"} H 2NN E Axsigen FH )34
FUEE QA FFHANY] HEE |
2 ¥HE-(mariotte bottle) & A3
FEE FABIEE it EBF A
71%8el 93t stawg oz AR vlAE 9
233l7] fate 714 wlEaE AX|sle] &S
o] £} EE LA

EPS

(0 Asze B
3.5 g
() NZe HE

T AEE A3l AlBE #2004 AVHES BT &
AQgeel 7HE dHe AIRE TSk At A

Journal of KoSSGE Vol.6. No.4 13~23. 2001



18 @A -7

@) o

¥R

(1) Testing Cell

(2) Pore Pressure
Measuring Device

(3) Power Supply

(4) Mariotte Bottle

Fig. 2, Schematic diagram of the electrokinetic

remediation test set up.
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Fig. 3. Schematic diagram of the electrokinetic
remediation cell
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Fig. 4, Lead adsorption isotherm for kaolinite.
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Fig. 6. The anolyte and catholyte pH during EKO,
EK500, EK3000 test.
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Fig, 7., pH distribution in soil for EK500 test.
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Fig. 8. pH distribution in soil for EK3000 test.
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Fig. 9. pH and Pb distribution in soil for EK500
test.
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Fig. 10. pH and Pb distribution in soil for EK3000

test.
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Fig. 11. Lead removal profile in the EK500 test.
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