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ABSTRACT

The feasibility of acid-enhanced electrokinetic remediation on zinc and nickel-contaminated soil was investigated in the
laboratory. Simple extraction efficiency using 1M HCI was 24% for Zn and 9% for Ni, as a result, the acid washing is not
effective to remove Zn and Ni from the soil. The effiencey of normal electrokinetic treatment during 28 days was less than
simple soil washing. Catholyte circulation with a strong acid enhanced dramatically the removal of Zn and Ni and
pretreatment of soil with acid increased more the removal. Based on the result, acid-enhanced electrokinetic remediation is
effective to remove Zn and Ni from the contaminated soil.
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Fig. 1. Diagram of electrokinetic remediation (a) anolyte circulating system; (b) catholyte circulating system.
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Table 1. Experimental conditions for electrokinetic experiments
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Voltage gradient

Electrolyte Electrolyte Duration

EK exp. (V/em) Pre-treatment (Anode) (Cathode) (day)
Exp. 1 3 - MgSO, 0.1M HNO; IM 7
Exp. 2 3 - MgSO; 0.1M HNO; IM 14
Exp. 3 3 0.IM HNO; MgSO, 0.1IM HNO; IM 14
Exp. 4 3 0.IM H,SO, MgSO, 0.1IM HNO; IM 14
Exp. 5 3 - MgSO, 0.1IM - 28
Exp. 6 3 - MgSO, 0.1M HNO; IM 28
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Fig. 2. Particle size distribution of soil sample.
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Fig. 3. Time course of soil washing with 1M HCI.

2 nEshd AEHomE

o Aels7 17k ol Aew
A,

el
¢

3.3 xl_-|7|g1ax-l I'iil.

Iukz o g 7]1eH AslE A83PH Y=(anode)ll
A S=r(cathode)Z A= pH7} F7I8t S=ollre=
pH 23 A%, S M= pH 11-128%7kA] WalA Fot.
o] FF4S B pHoll 8F0] Z7I8H] wiEl
Pt T7RkE 5= AkoE S3AA FAU EYRS 4
o= Aelsd pH7F WobdA AWHERl AARS] 57t
A Hth Fig. 49 W7)19EH AF $o] pH EY¥S
SARBIAR. AR S S8R, Ao E AEeAE
< Bxp. 55 pHZF @3 E—i~ Holx ;Jd:} iz
gE AelM= 2Ae] B =8| a3E W2 pHE &

A8kt

71498 He] & EYFY] ol F5E Fig. 5ol =

A&kt ﬂ]ié_‘f@.(EXp Splxe ofde] AAEe] Bt
18.3%AT}h 45 =0t x2)3t ATz = S e Z=xo)
u, gurERl 7“17 198H4] Aejohs vissdk 202 A2
Aoz AlmHE,

A7198k A7) He71e 7Y, 14Y, 28U E ZTHA|

J. Soil & Groundwater Env. Vol. 13(6), p. 17~22, 2008



20 upde - AN - FREE - AR - W - ey
9 1.8
—8®— Exp.1 A —@— Exp.1
8 4 v Exp. 2 1.6 1 o)
——— Exp.3 14 - -
g 7 L 4 Exp. 4 :
= 6 & Exp. 5 - 1.2 -
=] o) Exp. 6
._E _________XE _____________ é ___________ 9__ 1.0
=5 Initial pH of soil (5.42) O
0 = 08 -
S 4 o N
T A 0.6 @
o 3 : -
0.4 - @ 8 fa B
SR I =
CREAEE
1 T T T T T 0.0 T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2 0.0 0.2 0.4 0.6 0.8 1.0 1.2
Normalized distance from anode Normalized distance from anode
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Table 2. Summery of Zn and Ni removal
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Fig. 6. Distribution of Ni after electrokinetic treatment.
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