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Abstract : In this paper, we investigated the effect of an indirect oxidation zone in an electrolysis reactor that
used Ti/IrO; as the anode and SUS 316L as the cathode. Based on our preliminary results, the electrolysis
reactor was operated with pole plate interval of 6 mm, current density 1.0 A/dm’L and electrolyte concentration
15%. The removal efficiency, COD (chemical oxygen demand), was additionally increased by 55% and
12.5~15.0% in the direct and indirect oxidation zones, respectively. The removal efficiencies of T-N (total
nitrogen) and T-P (total phosphorus) were found to be 88% and 75%, respectively. It was shown that the
additional effect of the indirect oxidation zone on the removal was nearly negligible. Also, as the removal of
COD, T-N and T-P took place during the initial 2~5 days of reaction, it was concluded that there was no need to
extend the retention time of the electrolysis reactor.
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Table 1. Details of the electrolysis reactor

Items Specifications l(i.m::l: Remarks
Electrolyte storage 5L 1
Agitating motor 0~100 rpm 1
Impeller & coupler SUS 304 1
Direct oxidation tank 18 L 1 |Available capacity: 15 L
Indirect oxidation tank| 45 L 1 |Available capacity: 37 L
Anode (Ti/1rOy) 200 x 300 9 3 per each
Cathode (SUS 316L) | 200 x 300 12 4 per each
Recycling pump | 700 ml/min 1 <50% recycling
D.C. power supply 50A-30V 1
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Figure 1. Schematic diagram of the electrolysis reactor.
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Table 2. Characteristics of synthetic wastewater

Component Concentration {ppm)
CODCr 250~300
CODMn 50~100
T-N 20~30
T-P 2.0~3.0
pH 6.8~7.2
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Figure 2. Shapes of cathode and anode.
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Figure 3. CODw, removal according to the contact time,
density of currency and concentration of
electrolyte.
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Figure 5. Comparison of CODy, from the direct and
indirect oxidations.
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Figure 6. Comparison of T-N removal between direct and
indirect oxidation.
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Figure 7. Comparison of T-P removal between direct and
indirect oxidation.
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