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Removal of Lead from Sea Water using
Electrolysis and Coprecipitation Method
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ABSTRACT : The feasibility of lead removal by electrolytic coprecipitation was investigated. Electrolysis bath was divided into
anode and cathode chamber with anion exchange resin filled membrane. Sea water was electrolyzed and pH of the electrolyte in
cathode chamber was increased. Consequently it induced the formation of Mg(OH), and CaCOs. The colloidal type precipitates,
which have high surface area, adsorbed lead ions in sea water and coprecipitated. Sea water electrolyses were conducted at different
current density. Concentrations of Mg, Ca and Pb in the solution were measured with titration and ASV method. Morphology and
crystallography were analyzed with SEM, EDS and XRD. As pH and current density increased, most of lead ions in the sea water
were successfully removed.
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Table 1. Elements of sea water[10]
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Fig. 1. Schematic diagram of electrolysis cell with ion
exchange membrane
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Table 2. Chemical compositions of synthetic sea water[10]

Compound Concentration(ppm) Compound Concentration(g/L)
Cl 19,000 NaCl 24.53
Na 10,500 MgCl2 5.20
Mg 1,325 Na2S04 4.09
S 900 CaClz 1.16
Ca 410 KCl 0.695
K 385 NaHCO3 0.201
Br 67 KBr 0.101
B 4.4 H3BO3 0.027
Sr 8 SrCl3 0.025
Si 2.5 NaF 0.003
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Fig. 2. Electrolysis cell (a) assembled (b) electrode and
membrane.
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Fig. 3. Change of pH with time in cathode chamber
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Fig. 4. Change of pH with time in anode chamber
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Fig. 5. Morphology of precipitates with current density
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Fig. 6. XRD patterns of precipitate
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Table 3. Chemical compositions of precipitates

» Current | 100 ma 200 mA 400 mA
/0
Mg 87.4 79.7 78.5
Ca 126 20.3 215
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Fig. 7. Relative concentration of Ca+Ma in the cathodic

chamber
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Fig. 8. Change of relative Pb concentration in the cathodic
chamber
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