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Effect of EK-PRB on the remediation of Pb(II) contaminated soil

XU Jiahui, ZHOU Haidong, LU Shufeng, LIU Zhiyong
(School of Environment and Architecture, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: By virtue of a device of electrokinetic (EK) with permeable reactive barrier (PRB) with
swithchable array electrodes, the influences of voltage gradient and water content on the removing
effects were studied when using a kind of soil heavy metal repairing device to remediate Pb(II)-
contaminated kaolin, and using the combination of zeolite and fly ash as filling material. The repair
period was set as 5 d. Different voltage gradients (1.5, 2.0, 2.5 V/cm) and water content (25%, 30%,
35%) were set and 9 orthogonal tests were conducted. The results show that both enhancing the voltage
gradient and increasing water content have enhancement effect on removing Pb(Il). It is concluded that
when zeolite + fly ash is used as the PRB material, the optimal combination of water content and voltage
gradient, in the EK-PRB remediation of Pb (II) contaminated soil is 2.5 V/cm and 35%. The removal
rate reaches 80.7%. The feasibility of EK-PRB combined repair technology in the treatment of Pb(Il)
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contaminated kaolin was proved when zeolite and fly ash were used as a composite material. The results

provide the support and basis for the development of EK-PRB in the modification and innovation of

PRB materials.

Keywords: heavy metal; electrokinetic remediation; kaolin; permeable reactive barrier
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Tab.1 Basic parameters of experimental kaolin soil

HASH HfE
<2 mm 19.54
2~10 mm 51.58
R i H /% 10~50 mm 28.60
50~250 mm 0.28

>250 mm 0

pH 6.82
EC/(ps-cm ) 30.00
ORP/mV 176.00
CEC/(cmol-kg ") 6.15
pd(gem™) 124
Sy/% 42.80
LB HL/% 0.49
TR ER 5 1L/ % 6.93

S0 T R AR Ry A A A AR — R R, s
AR 2~4 mm, F0 3K F I SCTT A% TE K b B2
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PINGSE 255 AL R BR A D
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Fig.1 Physical figure of EK-PRB soil remediation device with

switchable array electrodes
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%2 EK-PRBEE Pb(IDiTHTIFEIRHR
Tab.2 Experiment program of soil remediating by EK-PRB

o R PRB bk} BB e

1 25 1.5 300 g HHEK+300 41 0.1 mol/L AT 452
225 2.0 300 g MYMEEK+300 341 0.1 mol/L A1 452
325 25 300 g HHEK+300 41 0.1 mol/L A5
4 30 1.5 300 g HHEK+300 41 0.1 mol/L A5
5 30 2.0 300 g HHEAK+300 BiAr 0.1 mol/L AR
6 30 2.5 300 g MYEEK+300 W41 0.1 mol/L #PA5R
7035 1.5 300 g MYEEK+300 341 0.1 mol/L #1452
8§ 35 2.0 300 g MYMEK+300 341 0.1 mol/L A1 452
9 35 2.5 300 g MYEK+300 41 0.1 mol/L #1452
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Fig.2 Soil pH distribution of each part after treatment
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Fig.3 Conductivity value of each part of soil after treatment
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Fig.4 Current density changes over time during repair
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Fig. 5 Effect of water content on removal rate.
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