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Experimental Study on Electrokinetic Remediation of Nickel-Polluted Soil
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Abstract : This paper presents the experimental study on the electrokinetic remediation of nickel-polluted soil at the laboratory. The remedi—
ation feasibility of nickel—-polluted soil by electrokinetic technology was investigated, mainly aiming at the effects of different added solutions
that sprayed nearby the cathode and anode on the remediation efficiency, as well as the migration and distribution of nickel in the soil envi-
ronment. The results showed that the mobility of nickel could be enhanced, but the concentrations of nickel around the electrode still ap—
peared to be very low, only occupying 6% ,9% and 46%, respectively if acetic acid, EDTA and citric acid were individually added into the
cathode. However, the migration of nickel could tremendously be strengthened towards the electrode when the mixed solution of NaOH and
acetic acid was added to both the anode and cathode, respectively. In meantime, 64%and73% of the total nickel residues could be accumu—
lated nearby the electrodes, which created an available condition for the further recovery and cleanup of nickel from the remedial soil.
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Figure 1 Illustration of electrokinetic remediation apparatus
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Table 1 Initial conditions of electrokinetic experiments at the lab

- - N THERIIR 2

e PR F2c T R AR 2 i BB TR U fmg - kg e -

EIKE % pH {E

E-1 — — 100 18.26 6.47

E-2 — % 100 21.62 7.54

E-3 — EDTA 100 20.81 7.67

E-4 — Pt 100 21.3 6.89
1=0~15 h, REIIAE 1=0~15 h, AT

SQ-1 1=15~48 b, ¥ HiI NaOH =15~48 h, S IZ.F2 100 2014 738
—() S S| —0~ N 2% 2|

Q-2 1=0~26 h, AN il 1=0~10 h, AT 100 18.89 3.15

1=26~48 h, 7¥ /Il NaOH

1=10~48 h, FIN 2.1
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Figure 2 Variety of soil moisture after experiments
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Table 2 pH profiles after experiments

i 55 BAAR B 75 /mm
0 87 174 261 348 435
E-1 2.08 2.17 2.21 2.15 9.64 12.23
E-2 1.78 1.86 2.15 3.01 7.34 3.76
E-3 2.26 2.25 2.29 3.44 2.21 10.17
E-4 2.17 2.37 2.25 3.22 2.43 10.36
SQ-1 12.48 12.22 11.82 12.16 7.27 3.26
SQ-2 10.61 12.58 12.11 13.15 5.93 4.62
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Figure 3 Nickel distribution in soil after electrokinetic treatment:
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Figure 4 Distribution of nickel in soil after adding acetic acid
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Figure 5 Distribution of nickel in soil after adding EDTA
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Figure 6 Distribution of nickel in soil after adding citric acid
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Figure 7 Nickel distribution in soil after electrokinetic treatment:

sequential enhancement
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