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Biological Nitrogen and Phosphorus Removal in the Anaerobic-Aerobic-Anoxic-
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Abstract: The biological nitrogen and phosphorus removal was investigated in two anaerobic-anoxic-aerobic sequencing batch reactors (SBRs)
which were fed with synthetic and municipal wastewater, respectively. The operating cycle of (AOJ); SBR was 1.5 h anaerobic—1 h aerobic—
1 h anoxic—>20 min aerobic—>1 h anoxic—>20 min aerobic. The removal efficiency of COD; total nitrogen and total phosphorus for synthetic
wastewater was 88% 5 89% > 99% , respectively, while it was 85% 5 75% > 99.5% for municipal wastewater. Furthermore; it was observed

that though there were much differences in polyhydroxyalkanoates (PHAs) accumulation and phosphorous release in the anaerobic stage between

two SBRs, the ratio of the anoxic energy production efficiency to the aerobic one was close to each other (49% versus 50% ).
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Table 1 Composition of synthetic wastewater/mg® L~

Wy W W W
NaAc*3H,0 850 NH, Cl 114.6
NaH, PO, *2H, 0 50.3 MgS0, *7H, O 180
KCl 72 Jo7K CaCl, 10.6
Ee=)i 5 NaHCO, 225

Fz2 HHRBEEF/mg L]

Table 2 Nutrient solution of synthetic wastewater/mg® L~

L/ WRE L/ W
FeCl, *6H,0 375 MnCl, *4H, 0 30
H, BO, 37.5 ZnS0, *7H, 0 30
CuS0, *5H,0 7.5 EDTA 2500
Kl 45

%3 AESAKRIEF/mge L

Table 3 Characteristics of municipal wastewater/mg*L ™"

EiFLuN COD NH{ -N TN TP
W 196.8~324.6 16.8 ~58.1 23.9~64.5 2.2~5.4
YA 248.7 37.45 4.2 3.8
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Fig.1  Operational conditions of SBR in different phases
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Fig.2 Substrate transformations in one cycle of SBR A
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Fig.3  Substrate transformations in one cycle of SBR B
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Table 4  Transformations of substrates during one cycle in SBR A

il Js K DA WA A RS VR
s KRR IR) s i Ak iz L
TP/mg-1.-'  11.68(6.67)  58.33 58.79  6.21  9.47:1
TN/mg-L=! 28.16(16.09)  0.53  3.65 8.56  1:2.35
PHAs/mg*g " — 43.65  22.86 16.82  1.36:1
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Table 5 Transformations of substrates during one cycle in SBR B
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TP/mg* ™" 2.90(1.67) -7.52CKH)7.93 1.11 7.14:1
TN/mgeL~" 24.95(14.22) 0.9 0.67  6.38 1:9.52
PHAs/mg* ¢! — 13.65 7.12 5.5 1.29:1
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Table 6  Comparison of substrate metabolism parameters

between SBR A and SBR B
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