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Abstract : In order to treat electrolysis nickel plating pickling wastewater to meet the effluent limit less than 3.0 mg/L, the
electrolysis process by using soluble and insoluble electrode were studied. Electrolysis using soluble electrodes has a characteristic
of easy elution from the electrode which the insoluble electrodes close not release metal from the electrode. For these reasons,
there exist different characteristics in nickel removal efficiency, purity of nickel sludge. With this connection, the feasibility test
were concluded to develop optimal conditions for the treatment of pickling wastewater electrolysis by using soluble electrodes,
insoluble electrodes. Optimal condition of current density, pH were derived from the pickling wastewater using insoluble elec-
trodes. It was concluded the highest removal efficiency of nickel at the operation condition of at pH 9, current density of 15
mA/cm’. At these conditions, 95.3% purity of nickel sludge was achieved, iron content was 2.9%. Optimal condition when using
soluble electrodes was derived current density of 10 mA/em’, pH 9. Purity of nickel sludge was 77.3%, iron content was 21.0%.
50.7% and 24.2% of operating cost can be saved by the use of soluble electrodes and the use of insoluble electrodes, respectively.
Key Words : Insoluble Electrode, Soluble Electrode, Electrolysis, Nickel, Electroless Plating Wastewater
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Fig. 1. Electrolysis system,
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Table 1. Metal concentrations of pickling wastewater from elec-
troless nickel plating system
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8412 - 002 -
(mg/L) ' '
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Fig. 2. The residual concentration of nickel in pickling waste-
water at various current density (pH 9, t=5 min).

Table 2. The residual concentration of nickel in pickling was-
tewater from 11 mA/cm® to 14 mA/cm? (Insoluble
electrodes, pH 9, t=5 min)

Current 2 2 2 2
density 11 mA/em® 12 mA/cm® 13 mA/cm® 14 mA/cm
Ni 724 6.12 5,00 352

(mg/L) : ) ’ ’
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Table 3. The residual concentration of nickel in pickling was-

tewater from 6 mA/cm?® to 9 mA/cm? (Soluble elec-
trodes, pH 9, t=5 min)
Current 2 P 2 2
density 6 mA/cm 7 mA/cm 8 mA/cm 9 mA/cm
N 564 451 3.68 3.04
(mg/L) ' ' ) '
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Fig. 3. The residual concentration of nickel in pickling waste-
water at various pH (15 mA/cm?, t=5 min).

Table 4. The residual nickel concentration at various pH (Inso-
luble electrodes, 15 mA/cm?, t=5 min)

pH pH pH pH pH pH pH pH pH
7 75 8 85 9 95 10 105 11

Ni

60.32 52.95 41,02 19.563 285 241 144
(mg/L)
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Fig. 4. The residual concentration of nickel in pickling waste-
water at various pH (10 mA/em?, t=5 min),

Journal of KSEE | Vol.38, No.1 | January, 2016



J. Korean Soc. Environ, Eng.
4 Y SSMTFE 0|S e Folol| LA =3 A B X2

0

Table 5. The residual nickel concentration at various pH (Soluble
electrodes, 10 mA/om?, t=5 min)
pH pH pH pH pH pH pH pH pH
7 75 8 85 9 95 10 105 11

N 53.32 4528 2876 7.88 273 137 062 053 043
(mg/L)
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