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ABSTRACT

When denitrification was connected with a single stream process by using biofilter and sulfur-limestone, it was found
that such connection enabled highly efficient nitrification without special unit operation of microorganisms or injection
of external carbon sources which is being shown in general biological treatment processes. It was observed that in the
trickling filter bed, decomposition of organic substances and highly efficient nitrification by both the forced pressure
feed trickling and the air fan were simultaneously done. In the denitrification tank where sulfur-limestone was mixed
at a certain ratio, limestone was used by autotrophic microorganisms as a source of supply for alkalinity, and nitrate
NO;™-N was denitrified into nitrogen gas. And in the sulfur-limestone autotrophic denitrification, NO;™-N or NO,-N

was denitrified as a sulfur compound in reduction state was oxidized into a final output of SO

The mean con-

centration of the discharge water was 8.6 mg/l for T-N and 0.8 mg/l for T-P, respectively, and their mean treatment effi-
ciency was 79.2% and 80.8%, respectively. Implementing highly efficient denitrification without injection of an external
organic carbon source or internal return, it is concluded that the proposed process is suitable for a sewerage in a small
village with the merits of low power consumption and easy maintenance.

Keywords: nitrification, denitrification, biofilter, sulfur-limestone
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Fig. 1. Changes in pH, DO and temperature of the influent
water.
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Table 1. pH and alkalinity concentration of the water flowed into/from the denitrification tank

Part Influent Effluent
Maximum Minimum Average Maximum Minimum Average
pH 73 6.3 6.7 72 6.1 6.5
Alkalinity(mg/l) 71.5 15.0 40.0 68.0 15.0 375
NO;™-N(mg/l) 370 16.8 250 8.3 0.1 18
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Fig. 15. SO,” concentration of the water flowed into/from the
denitrification tank.
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Removal efficiency

Items Influent (mg/l) Efluent (mg/l) Rate (%)
Range Average Range Average Range Average
T-N 28.0~59.8 41.5 2.6~15.2 8.6 63.0~92.2 79.2
NH,*-N* 23.4~44.1 324 1.0~9.6 49 70.9~96.1 85.0
NO; -N** 16.8~37.0 25.0 0.1~8.3 1.8 69.8~99.8 93.2
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