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Abstract — This study was carried out to investigate the effects of influert-NHoad, C/N ratio, and superficial air veloc-
ity on the biological nitrogen removal efficiencies of a biological aerated filter. The laboratory scale upflagrcic bio-

logical aerated filter(AO-BAF) with porous ceramic media was continuously operated for nitrification and denitrification with
synthetic wastewater. Various influent C/N ratios and superficial air velocity had been applied to investigate their effects on
nitrogen removal. The AO-BAF showed more than 90%; N removal efficiencies in the ranges of 0.26-1.76 kg NN/

m®- d and an average 65% of T-N removal efficiencies at the C/N ratio of 1. The reactor is very compact in size when con-
sidering the empty bed contact time(EBCT) of 1.1 h and the hydraulic retémt&(moid fraction: 35%) of 0.38 h. The aver-

age T-N removal efficiencies were increased with the superficial air velocity because of the enhanced nitrification efficiencie
Some parts of the denitrification occurred in aerobic nitrification zone where organic carbons are rarely availabldy It is like
that the denitrification without organic carbon may be the anaerobic ammonium oxidation due to the oxygen mass transfer
resistance within the biofilms even though the mechanistillisreclear.
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heterotrophic nitrificatiod} aerobic denitrification[6], anaerobic ammonium
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Fig. 1. Schematic diagram of the anoxic-oxic upflow BAF experimental
set-up for biological nitrogen removal.
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Table 1. Experimental conditions and nitrogen removal efficiencies of the anoxic-oxic upflow biological aerated filter
A B C D Total
Operation period(day) 0-41 42-69 70-157 158-287 287
NH;- N load(kg-N/n? - d) 0.73%(0.26-1.09) 0.93%0.77-1.11) 0.99%(0.58-1.33) 1.39%(1.18-1.76) 1.07%(0.26-1.76)
CIN ratio 0 0.32 1 1 -
Superficial air velocity(rin? - d) 132 132 132 305 -

Hydraulic retention tint&éh)
NH; -N removal efficiency(%)
T-N removal efficiency(%)

0.65%(0.44-1.53)
95.4*(80-100)
28.5%(7-60)

0.47%(0.37-0.52)
95.1*(66-100)
45.9%(16-66)

0.43*(0.32-0.71)
82.1*(48-100)
58.3%(26-78)

0.3%(0.23-0.34)
92.1*(62-100)
71.4%(43-97)

0.38%(0.23-1.53)
90.5*(48-100)
55.8%(7-99)

*average valueitotal reactor volume basis(void fraction: 35%).

Table 2. Composition of the synthetic wastewater

Component Concentration ~ Component Concentration
CaCl, - 2H,0 7 mg/L NaHPQ - 12H,0 29 mg/L

FeCl, - 6H,0 1 mg/L NaHCQ(as CaCQ) 7.13 g/g NH-N
KCl 7 mg/L (NH,,SO, 50 mg-N/L
KH,PO, 11 mg/L CH,COONa 0, 16, 50 mg-C/L
MgSQ, - H,0 5 mg/L
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Fig. 2. Scanning electron microscopy of the surface of the ceramic
media and biofilms.
(a: surface of ceramic media; b: crevice of ceramic media; c: aerobic
zone biofilm; d: anoxic zone biofilm)
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Fig. 3. Time courses of the nitrogen concentration, C/N ratio, superficial
air velocity and nitrogen removal efficiencies of the BAF.
(M: C/N ratio; [J: superficial air velocity; @: Influent NH;-N
concentration: Effluent NH; -N concentration: NH; -N removal
efficiency; . Influent T-N concentrations>: Effluent T-N concen-
tration; ¥: T-N removal efficiency)
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