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Abstract : A new wastewater treatment system was developed to remove nitrate nitrogen and
phosphorus in synthetic wastewater through electrochemical treatment. Higher removal efficiencies
of nitrate nitrogen were obtained as the current density increased. Higher nitrate removal
efficiencies were obtained when the switching interval was 1 min. The total phosphorus removal
rate according to the current density was found to be over 90% without being greatly affected by
the change in current density and interval, and the total removal rate increased with increasing
switching time (1 min interval). On the other hand, COD was not treated by electrochemical
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treatment, but rather increased as the electrode eluted. Also, the consumption rate of the electrode

was smaller as the switching interval was shorter. Finally, removal efficiencies of 98.1% of nitrate
and 90% of phosphorus were obtained through electrochemical treatment (current density 50

mA/cm?, switching interval 1 min, flow rate 540 mL/min).
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Fig 1. Schematic diagram of experimental
apparatus.
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Fig. 2. Nitrate removal efficiency in synthetic
wastewater solution. Applied density=
20, 30, 40, 50, 60, 70 mA/cm’,
eletrolysis time=1h, pH=8.5 at room
temperature.
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Fig. 3. Phosphorus  removal efficiency by
applied current density 20, 30, 40, 50,
60, 70 mA/cm?, eletrolysis  time=1h,
pH=8.5 at room temperature.
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Fig. 4. COD concentration variation by current
density, applied density=20, 30, 40, 50,

60, 70 mA/em?, eletrolysis time=1h,
pH=8.5 at room temperature.
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Fig. 5. Nitrate removal efficiency of synthetic
wastewater solution by switching time
and  electrode interval, eletrolysis

time=1h, pH=8.5 at room temperature.
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Fig. 6. Phosphorous removal efficiency of Zinc
electrode plate in synthetic wastewater
solution by switching time eletrolysis

time=1h, pH=8.5 at room temperature.
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Fig. 7. COD  concentration  variation by

switching time applied density= 50
mA/em?, eletrolysis time=1h, pH=8.5

at room temperature.
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