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aA



WWAA Sl o) ojleds o ol

S 60,5 Sladss

o as T L s e il Yo 510 i sl ges
3o 555 e s S EC g pH puzmen (Y JS—2)
PR CHUN A e URRVINK SRP SO 2SRV ISV PR BN |
chle plojen (S xSl by ail) wal b o5 S
dals &S jleslatw |ais 5,8l Ph (K 518
3 60 e Jule jo—ax pac | licedsl ol
Sl 5 (008 5 ppdl o) (St 2SIl GVl

STY Jl>')o u_:).wg«]a.l.c

Contaminated soil surface

Vo090 50 0ad 55 sl S 0 (Sl by Jles!
O Sl epinle 3T plasl 1 G 28 8 &0 03,
30 ad—ine bla ;o (S5 50 onils BL S Pb clale
Sl gos ;0 5 ooy i8Il (o rizren g Loy 2SI slucal
VO J—olpd b Groslw Y 510 o 0) o o
b oS a5y s ool (5l piges (6 e il
ouls plxil (6,10 paiged (6 e il VY Goe U ate SO
YY) 5 VENE oY slages 4o JS P cdile e
P o bl Glyea o e gl YA

Multimeter Power supply

3 [;'L-] rak:

o 00

im o 1/ / |

J

—

Leachate
Drain pump

Cathode

100 cm

e B

B39 iU (6 15518 Jomo 9 (5510 paiged b ()1 peiged (s yw —Y S0
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Table 1. Some physical and chemical characteristics of soil used in this study.

Properties Amount
Clay (%) 23.7
Silt (%) 42.4
Sand (%) 33.9
FC moisture 19.4
Saturation extract EC (dS m?) 1.7
Saturation extract pH 1.7
Cation exchange capacity «cmolc kg?) 19.4
Equivalent calcium carbonate (%) 20.1
Organic matter (%) 2.88
Lead (Pb) depth 0-2 cm (mg kg™ 109.5
Lead (Pb) depth 14-16 cm (mg kg™ 102.1
Lead (Pb) depth 29-31 cm (mg kg™t) 87.3
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Figure 3. Changes in the gradient of electrical current during the test in distilled water and acetic acid
treatments
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Figure 4. pH distribution in soil plots after 10 days application of electrical current in distilled water and
acetic acid treatments (a: Along the series of electrodes, b: Series between the electrodes)
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Table 2. Mean removal efficiency for Pb in different depths after 10 days application of electrical current

Electrolyte solution Sampling place

Sampling depth cm)

0 15 30
Along the series of electrodes 26.3 27.9 29.9
Distilled water Between the electrodes series 10 8.2 11.8
Mean 18.15 18.05 20.85
Along the series of electrodes 32.8 33.6 35.4
Acetic acid Between the electrodes series 11.2 9.5 12.7
Mean 22.0 21.55 24.05
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electrokinetic remediation between the series of electrodes
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Abstract

Electrokinetic soil remediation is one of the innovative methods for decontamination of heavy metals
from polluted soils. However, employing the method on soils with great adsorption capacity for
heavy metals at field conditions needs to be studied thoroughly. In this research a loam soil spiked
with Lead (Pb) used to investigate electrokinetic remediation at field-scale in three depths (0, 15 and
30 cm) on experimental plots. After contamination with Pb nitrate solution (1 g I'), the soil had large
amount of Pb (109.5, 102.1 and 87.3 mg kg in three depths 0, 15 and 30 cm, respectively). All
experiments were imposed with a constant voltage gradient of 1 VV/cm in 10 days period in saturation
condition at a field in Tabriz area, North West of Iran. In this study effect of different electrolytes
(distilled water, Acetic acid 0.005 M) was studied on the Pb removal efficiency by electrokinetic
remediation. The results showed that removal efficiencies for Pb were influenced by the type of
electrolyte solution. After applying electrical current for 10 days, mean metal removal efficiency of
Pb in distilled water treatment for three depths (0, 15 and 30) were 18.15%, 18.05% and 20.85%,
respectively. The mean Pb removal from the soil in acetic acid treatment in three mentioned depths
were 22.0, 21.55 and 24.05 %, respectively, which represented 3.85, 3.5 and 3.2% increase in
removal efficiency compared to the distilled water. High lime content (20.1%) of the examined soil
hindered the increase in removal efficiency with acetic acid solution. Furthermore, the pH changes
along the soil plots showed an increasing trend from the anode to the cathode. In acetic acid treatment
a greater reduction of pH was observed in the anode side.
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