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A Study of the Simultaneous Nitrification and Denitrification in a Single Bioreactor

Jong1l Park - Tae-Jin Lee'

Department of Environmental Engineering, Seoul National University of Technology

ABSTRACT : In this study, effective simultaneous nitrification and denitrification reaction was accomplished in a completely mixed single
bioreactor. As the important factors on the reaction, optimal DO concentration and effective range of influent C/N ratio was investigated
with the synthetic wastewater. Experimental results show that stable nitrogen removals were accomplished with 0.5 mg/L DO concentration
and over 7 C/N ratio. Nitrogen removal efficiency of the real municipal wastewater was low with 0.5 mg/L DO concentration because of
its low C/N ratio. The increment of the C/N ratio at the inflow of the municipal wastewater with addition of external carbon source
(glucose) over 7(up to 14) shows over 70% nitrogen removal in the single bioreactor.
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Fig. 1. Schematic diagram of SND floc.
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Fig. 2. Schematic diagram of the completely mixed single bio-
reactor.
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Table 1. Composition of the Synthetic Wastewater'!

Compound Syntheti; Wastewater | Synthetic Wastewater

1{mg/L) 2(mg/L)

Glucose(as COD) 200 variable
NH,Cl(as N) 14 28
KNOj(as N) 14 5.6
KH,PO4(as P) 6.8 6.8
K;HPOu(as P) 2.7 27
KHCO;(as HCO5) 366 366
Nutrient solution* 1 mL 1 mL

*: The nutrient solution contains per liter: 90 g MgSOy4 - 7TH,0, 6 g
CaClz . 2H10, 1.5 g FeCI; . 6H20, 6.5 g MnCl: . 4H:O, 1.7 g ZﬂSO4
- TH,0, 0.1 g CuCly - 2H0, 1.9 g CoCl, - 6H:0, 6.5 g NiSOq4 -
6H,0, 0.1 g H;BOs, 0.6 g(NH4)6M07024 - 4H,0, 1 g yeast extract.
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Table 2. The characteristic of the municipal wastewater

(unit : mg/L)
Min. - Max. Average concentration
COD¢, 47-118 83
NH4'-N 22-29 26
NO,-N 0-0.05 0.03
NO;-N 0-4 0.4
T-N 24-31 28
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Fig. 3. CODc; concentration profiles with various DO concen-
tration in the bioreactor.
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Fig. 15. CODc, concentration of the municipal wastewater in
the bioreactor.; C/N ratio was adjusted by the addi-
tion of glucose.
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bioreactor.; C/N ratio was adjusted by the addition
of glucose.
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