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Electrochemical Oxidation of Pigment Wastewater Using the Tube
Type Electrolysis Module System with Recirculation
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Abstract : The objective of this study was to evaluate the application possibility of tube type electrolysis module system using
recirculation process through removal organic matters and nitrogen in the pigment wastewater. The tube type electrolysis module
consisted of a inner rod anode and an outer tube cathode. Material used for anode was titanium electroplated with RuO,. Stainless
steel was used for cathode. It was observed that the pollutant removal efficiency was increased according to the decrease of flowrate
and increase of current density. When the retention time in tube type electrolysis module system was 180 min, chlorate concentration
was 382.4~519.6 mg/L. The chlorate production was one of the major factors in electrochemical oxidation of tube type electrolysis
module system using recirculation process used in this research. The pollutant removal efficiencies from the bench scale tube type
electrolysis module system using recirculation operated under the electric charge of 4,500 C/dm” showed the CODwy, 89.6%, CODc:
67.8%, T-N 96.8%, and Color 74.2%, respectively and energy consumption was 5.18 kWh/m’.
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Fig. 1. Schematic diagram of lab scale tube type electrolysis module system using recirculation,
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Fig. 2. Flow diagram of bench scale tube type electrolysis module system using recirculation,
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Table 1. Effects of pollutant removal efficiency according to re-
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Fig. 3. Variation of COD¢, and T-N concentration with flowrate,
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Fig. 6. Variation of COD¢: and T-N concentration with chloride ion concentration,
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Table 2. Results of pollutant removal and energy consumption
according to electric charge

e fems  CODw CODn TN Cobr (R
/) Mg/ (mo/L) (mg/l) (ADM) T S

Influent 1913 8135 410 8580
2,250 Effluent 1013 4380 45 1885 249
Removal rate (%) 470 462 890 780

Influent 1813 6165 315 7885
4,500 Effluent 188 2295 10 2085 518
Removal rate (%) 896 678 968 742
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