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Effect of Nitrite Accumulation on Enhanced Biological Phosphorus Removal

(EBPR) in A’O Process Treating Domestic Wastewater

ZENG Wei, LI Lei, YANG Ying-ying, ZHANG Yue, PENG Yong-zhen
(College of Environmental and Energy Engineering, Beijing University of Technology, Beijing 100124, China)

Abstract: At normal temperature, short-cut nitrification and denitrification was achieved in a lab-scale A*O process treating low C/N
ratio domestic wastewater by controlling DO concentration of 0.3-0.5 mg/L and increasing the internal reflux ratio to decrease the
actual aerobic HRT. However, the phosphorus removal in A*O process was deteriorated with the increasing of the nitrite concentration
in the effluent. The factors causing phosphorus removal deterioration, such as the influent COD concentrations, temperature, pH and
free nitrous acid (FNA) were systematically analyzed. Experimental results showed that the nitrite accumulation resulting from short-
cut nitrification affected anaerobic P release and aerobic P uptake. Especially, the higher FNA concentration ( HNO,-N 0. 002-0. 003
mg/L) in the aerobic zone significantly inhibited the aerobic P uptake, which was the major reason causing P removal deterioration.
Through adding the carbon sources in influent to enhance anaerobic P release and denitrification, the nitrite and FNA concentrations in
the aerobic zone were decreased, and the P removal was recovered. More than 96% of PO, -P could be removed in A*O process.
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Table 1  Characteristics of the raw wastewater
VIR 7 A e - {E
COD/mg-1.7" 105.4 ~270.6 177.5
NH," -N/mg-L ™' 55.5~80.7 69. 4
TN/mg-L ™' 59.6 ~85.6 73.7
C/N 1.84 ~3.85 2.53
pH 7.12 ~7.46 7.29
1.3 ety i

K00 07 7 ik 4 R I B A o T ik
T H44% COD NH, -N NO, -N NO, -N PO, -P%,
IR 28 8 AR U S AT 43 Al 2 . TN SR ) Multi NC
3000 o 20 7 A R AT 00 . PHA B9 I 5 2 B SCHR

Schematic diagram of A>O process
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Table 2 Experimental scheme in A0 process treating

domestic wastewater

HRT HRT/h AHRT/h DO
i 56 o B — — — — .

/b B R B R /mgeL
1(1~224d) 13.96 3.82 7.45 0.64 1.24 0.1~0.3
(23 ~40d) 9.31 2.54 4.97 0.53 1.03 0.3~0.5
IM(41 ~68 d) 9.31 2.54 4.97 0.44 0.86 0.3~0.5
IIf (69 ~80 d) 9.31 2.54 4.97 0.53 1.03 0.3~0.5
I (81 ~88 d) 11.63 3.18 6.21 0.53 1.03 0.3~0.5
V(89 ~120 d) 13.96 3.82 7.45 0.53 1.03 0.3~0.5
V(121 ~132 d) 13.96 3.82 7.45 0.80 1.55 0.3~0.5
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Fig.2 Nitrite accumulation rates
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Fig.3 N removal in A0 process
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Fig. 4 PO?1 ~-P removal in A20 process
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Fig.5 Variations of water quality parameters and sludge contents along the reactor in different phases
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