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Removal of dye wastewater by electrolysis

Jin Hui Lee and Man Hyoung Yeon

Dept. of Chemical Engineering, Seoul National Polytechnic University,
Seoul, 139-743, Korea

The purpose of this study is to test the color removal efficiency of dye wastewater with Fe, Al and Cu elec-
trode and to determine to the optimum conditions of the electrolysis. The dye wastewater consists of a single
colored acidic dye of red, yellow or blue with a concentration from 50 ppm to 200 ppm. The results showed
that the combination of Fe(+) and Al(-) electrodes was best for the colour removal efficiency. And, it show
that combination electrode is capable of removing more than 99% of the colouring material at current density
0.06 Alenf, 0.1% NaCl concentration and a distance of 1.5 cm between the electrodes. The colour con-
centration of dye solution was measured by UVvisible spectrophotometry. Optimal operating conditions such
as reaction time, concentration of electrolyte and dye wastewater, kinds of electrodes and current density have
been determined.

Key words: dye-wastewater, acidic dye, electrolysis, electrode, electrolysis treatment
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Table 1. The specifications of electrode materials

No. Electrode Area(cm?) Thickness(mm) Weight(g)

1 Fe(+), Cu(-) 25x%x12 10 8.0
2 Cu(+), Al(-) 25x%x12 10 225
3 Fe(+), Al(-) 25x12 10 27.0
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Fig. 1. Removal efficiency of the red dye wastewater at
various electrodes.
(No. 1, 2 and 3 referred to the Table 1)
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Fig. 2. Removal efficiency of the yellow dye wastewater at
various electrodes.
(No. 1, 2 and 3 referred to the Table 1)
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Fig. 3. Removal efficiency of the blue dye wastewater at
various electrodes.
(No. 1, 2 and 3 referred to the Table 1)
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Fig. 4. Effect of removal by the change of reaction time
and distance between electrodes on the red dye

wastewater
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4 : 10 min.
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Fig. 5. Effect of removal by the change of reaction time
and current density on the red dye wastewater
H:2mn @®:4min. A :6 min. ¥ : 8 min.
4 : 10 min.
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Fig. 6. Consumption electric power of reaction times by
the change of NaCl concentrations on red dye
wastewater.
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Fig. 7. Effect of removal of the reaction times by the
change of concentration red dye wastewater
H:2min @ :4 min. A : 6 min. ¥ : 8 min.
@ : 10 min.
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Fig. 8. Consumption electric power of reaction times by
the change of concentrations red dye wastewater.
H:2mn @ :4min A :6min ¥ : 8 min.
¢ : 10 min.
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Table 2. Removal efficiency and consumption electric power of reaction times by the change of NaCl added for electrolyte

on red sample solution.

NaCl(%)
Reaction 0.1 0.2 0.3 0.4 0.5
time
(min)  Removal clec. Removal clec. Removal clec. Removal clec. Removal clec.
@) power @) power @) power @) power @) power
A - L) A - WL A - WL A - L A - L
2 33.63 1.75 29.28 0.99 31.21 0.67 28.84 0.51 3750 0.42
4 95.64 3.48 79.81 1.98 72.99 1.34 63.38 1.02 82.91 0.87
6 99.65 5.30 99.32 3.01 99.38 2.04 98.72 1.55 98.41 1.32
8 99.67 7.04 99.68 4.01 99.63 27 99.05 2.06 98.75 1.75
10 99.60 8.79 99.54 5.01 99.32 3.39 99.63 2.57 99.09 2.19
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