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Removal of heavy metals from residual sludge by electrokinetic remediation technology
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Abstract: The removal of heavy metals from residual sludge by electrokinetic remediation technology is affected by various factors. There-
fore, it is necessary to explore suitable repair parameters. The effects of electrolysis time, pH values, type of enhancer, voltage, and ultrason-
ic oscillation time on the removal of heavy metals from residual sludge by electrokinetics were studied systematically in this paper. The re-
sults showed that the optimum electrolysis time was 12 h, the optimum pH was 2, and the optimum voltage was 1.5 V-cm™. The most suitable
ultrasonic oscillation time was 1.0 h. The addition of EDTA had the best effect on the removal of Ni from residual sludge, and the removal
concentration was 0.20 mol+L™"; The addition of citric acid was the best for the removal of Zn, and the removal concentration was 0.25 mol
L™"; The addition of tartaric acid was the best for the removal of Cu, and the removal concentration was 0.25 mol - L™". The study will provide
theoretical reference for the practice of heavy metals removal from residual sludge by electrokinetic remediation technology.
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Figure 1 Schematic diagram of electric repairing device
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Figure 2 Effect of electrolysis time on the removal rate of heavy

metals in residual sludge
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Figure 3 Effect of medium pH on the removal rate of heavy metals

in residual sludge
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Figure 6 Effect of ultrasonic time on the removal rate of heavy

metals in residual sludge
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Table 1 Analysis of orthogonal experimental results of Cr in
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e Mk SHALFH]
Test result Voltage pi Enhancer
K 196.8 231.4 199.1
K, 189.6 179.1 223.4
Ks 223.3 199.2 187.2
b 65.6 77.1 66.4
k2 63.2 59.7 74.5
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Note: K; is the sum of the removal rate corresponding to the level i for
this factor;k; is the average of the level. The same below.
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Table 2 Analysis of orthogonal experimental results of Cu in
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Table 3 Analysis of orthogonal experimental results of Ni in

residual sludge
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Figure 7 Effect of EDTA concentration on the removal rate of

heavy metals in residual sludge
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Figure 8 Effect of citric acid concentration on the removal rate of

heavy metals in residual sludge
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Figure 9 Effect of tartaric acid concentration on the removal rate

of heavy metals in residual sludge
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