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Nitrogen Removal Characteristics in DynaFlow Biofilter System
Using Sewage Wastewater of Low C/N Ratio
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Abstract : In this study, a 3-stage biological aerated filter (BAF) system was proposed to enhance nitrogen removal in the treatment
of low carbon to nitrogen ratio (C/N ratio) municipal wastewater. Laboratory experiments were conducted to evaluate the effects of
dynamic-flow at the HRT of 6 h. Results of the long-term operation of 3-stage BAF systems showed that the dynamic-flow enabled
the total nitrogen removal (T-N) removal efficiency of the system to be about 7 % higher than that of non-dynamic-flow system in
treating domestic wastewater due to the more efficient use of organic substrates. The overall NH4-N removal performance was stable
during the operational period due to the unique system configuration where independent nitrification occurred. It was concluded that
the 3-stage BAF system proposed in this study provided excellent performance in the removal of nitrogen by employing dynamic-
flow and three columns functioning as sorption, denitrification and nitrification, respectively.
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Table 1, The characteristics of Influent wastewater

Parameter Concentration (+Standard deviation)
TCODe (Mmg/L) 2269 £ 539
SCOD¢ (mg/L) 622 +225
TKN (mg/L) 364 =69
NH4-N (mg/L) 229 + 61
NOs-N (mg/L) 07+04
PO.*-P (mg/L) 14+08
T-P (mg/L) 40+08
SCODc/NH4-N 31+£07
TCOD/TKN 6516
pH 7604
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Fig. 1. A schematic of dynamic-flow 3-stage BAF operated in
mode A (top) and B (bottom),

WYHEES 2 Q2 A5t o]g} Zro] AL 314 g™
A mode 0] 7| ZA ARFEAIAZZ HlEE = ZAlks)

HE-8- 9] 5+ B modeo] 4] v?J—roﬂ 29
ofafo] SRkl YoluA T B SelstAARA
ZH(Hydraulic Retention Time: HRT)-& 3~6A]7tC.2 H
X e 7 WS x AROlE AT AR
Astel 4ttt A A7} HmS ohgan, $4el
A ARl Z7|2A FEEHE AeE AR F
oHGE wgeAsh 520 AT FE WEE o
o4 Air pumpE AFE-3H] DO 34 mg/Lo2 §24]7
EXS Y

YEPo AHET 39 BAF WAL Fig. 29} 2ol
Astgon], 7120 §=uAA BAF 24S §297 glol
A PAR AR AL 57| 2 A S AISHEA sk A
sk AFYIE F2W7 BAF B Lol AgHO
o, BAF W8:29] 7243k o34 5l 2% FU3)
SAHBIGTE. T A A 1AL Wl A 254k

Kol A S0%H Lol ol ol pEs SEwg
4 BAFS} Wl 35 BAF W3 25 A 1AM W8 2ol

=z
100% FsHE W) e 20 F712 AE A4S

SRLT-C

Journal of KSEE | Vol.34, No.3 | March, 2012



PN MR S s

2 C/Ne|ollM 2E=l= REHAY 420in SHO 22 M £Y

o) Ta Ln Bl

Fig. 2. A schematic of non-dynamic-flow 3-stage BAF operated.
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Fig. 3. Comparison of effluent T-N removal efficiency between
the dynamic and non-dynamic-flow BAF systems at the
HRT of 3 hr and 6 hr,
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Fig. 5. Comparison of effluent NOs-N concentration between
the dynamic and non-dynamic-flow BAF systems at the
HRT of 3 h and 6 h,
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