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Pilot-scale study on advanced treatment of secondary effluent

from wastewater treatment plant by electrocatalytic oxidation
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Abstract: To determine the effect of electrocatalytic oxidation on secondary effluent of wastewater plants and opti-
mize the operation parameters, a continuous flow reactor was used by using secondary effluent of a sewage in Tian-
jin as raw water. The effects of plate type, number of plates, current density, plate spacing, and hydraulic reten-
tion time on the removal effects of COD, ammonia nitrogen, and total nitrogen were investigated by single factor ex-
periments. The results showed that the effect of Ti/Ru0,electrode was better than that of Ti/Ru0,-IrO, electrode for
the removal of COD and ammonia nitrogen. Increasing the number of plates could enhance the removal rate of or-
ganic pollutants. The optimized operating parameters of Ti/Ru0, electrode were: current density of 10 mA/cm?,
plate spacing of 8 cm, and hydraulic retention time of 2.75 h. Under the optimized conditions, the average removal
rate of COD was 55.1%, average removal rate of ammonia nitrogen was 99.6%, and that of total nitrogen was
85.9%. The cost of electricity, plate loss and daily maintenance consumed by the system was ¥10.2 per ton of water
under optimized operating conditions. It was speculated that the removal mechanism of ammonia nitrogen and COD
was the combined action of active chlorine and - OH.
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Fig. 1  Electrocatalytic oxidation device
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Table 1 Influence of plate type on pollutant removal effect %
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Table 2 Influence of plate number on pollutant removal effect%
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Fig. 2 Influence of plate spacing on pollutant removal effect
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Fig. 3 Influence of current density on pollutant removal effect
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operating conditions
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