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Abstract: To investigate the advanced nitrogen and phosphorus removal techniques in the treat-
ment of wastewater treatment plant ( WWTP) secondary effluent with low C/N ratio, the denitrification
biological filter with a new slow-release organic carbon source ( SOC-F)/sponge iron/activated carbon
media was tested. The system was operated under different HRT and influent nitrate nitrogen concentra-
tions. The results indicated that the denitrification system with composite media achieved a high efficiency
in simultaneous denitrification and phosphorus removal. Under the condition of HRT =3.65 h, the aver-
age removal rate of TN and TP reached 85.7% and 93.37% , respectively, and the average COD in ef-
fluent was 29.2 mg/L. During the three-month continuous operation, the filter was seldom clogged ; nei-
ther were there accumulation of nitrate nitrogen nor ammonia nitrogen. The system demonstrated the abili-
ty of stabilizing pH, since there was no significant pH increase in the effluent, which shifted to pH neu-
tral. In conclusion, as the bio-film carrier of denitrification filter, the new slow-release organic carbon
source coupling sponge iron as composite media exhibited the features such as high efficiencies in denitri-

fication and phosphorus removal, needless of additional carbon source, and stabilization of effluent pH.
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Schematic diagram of denitrification biological filter
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Fig.2  Denitrification performance of DNBF
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Fig.3  Variation of NO; — N removal loading with time
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Fig.4 TP removal by DNBF
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