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Effect of pH Control at Cathode on the Electrokinetic Remediation Efficiency of Heavy Metals in the Sediment
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Abstract: In this paper, we investigated the effect of pH value of cathode rinse liquid on electrokinetic (EK) remediation processes of sedi—
ment. In these EK experiments, electrokinetic remediation apparatus was adopted, and the sediment that was collected from electroplate fac—
tory and was seriously polluted by Zn, Cu, Cr, Ni was used as materials. EK experiments were performed through cathode rinsing using cath—
ode rinse liquid with three different pH values and operated for 5 d at 25 V direct current power. The results showed that the pH value of
cathode rinse liquid had little influence on the electroosmotic flow, but it changed the current markedly in the EK processes, the lower the pH
value, the higher the current. After EK remediation, all experiment groups had different remediation efficiency, and the best remediation ef-
fect was observed at pH 5.0. The removal rates of Zn, Cu, Cr, Ni was 40.26%, 34.08%, 51.56% and 32.93% respectively. In addition, the
concentrations of Zn, Cu, Cr and Ni in the four slices decreased partly, and the distribution of chromium was homogeneous in slices. We also
found that all forms of heavy metals were removed partly, and among which the decrease of Carbonate bound heavy metal was most signifi—
cant.
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Figure 1 Schematic diagram of electrokinetic remediation apparatus
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Table 1 Electrokinetic remediation design of the sediment
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EK1
EK2
EK3

W% 40.001 mol » L HNO:VA R
R 50.001 mol « L HNO:YA
W 50.001 mol » L HNO:YA R

PH=3. 0T IR -1 A5 BN S il
PH=4. 01T AF IR - 715 B 22 il
pH=5. 01T AF IR - 715 B A 22 il
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Table 2 Chemicals used in the sequential extraction of Tessier
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=il

&R A A (exchangeable)
RIR b 45425 (Carbonate bound fraction)
B (i) A 4 A 75 (Fe-Mn oxide fraction)
BT L4547 (Organic bound fraction)
TR SIS 455775 (Residual fraction)

1mol « L™ MgCl, (pH 7)
1moal + L CHsCOONa +CH;COOH (pH 5)
0.04 mol » L NH>OH + HCI

0.02 mol * L™ HNO3 +H,02 (30%) + 3.2 mol * L"NHaAc in 20% HNO;s (pH2)

HF-HCIO4
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Table 3 Selected properties and heavy metals concentrations of the sediment

T H Zn/mg « kg Cu/mg * kg Cr/mg * kg' Ni/mg * kg'
LUKV FE 6 263.89 1010.40 1131.88 864.57
UK 312221 870.38 156.00 39354
HEBUCRAE N 3350.53 1061.55 904.38 454,01

TR A bR 500 250 600 100
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Figure 2 Sediment pH and EC profiles

after electrokinetic remediation
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Figure 3 The current and electroosmotic flow changes during

the electrokinetic treatments of the sediment
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Table 4 Removal efficiency of heavy metals

Sty ZnEkBRR CukBRER CrEBRER NiKERER
EK1 23.82 18.63 26.23 16.14
EK2 37.22 31.80 67.33 29.08
EK3 40.26 34.08 51.56 32.93
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Figure 4 Heavy metal concentrations in the four slices, after each remediation test(1-4, from anode to cathode)
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Figure 5 Mass fractions distribution of metals binding with

sediment after electrokinetic treatment
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