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Effect of C/N on performance of AAO-BAF process
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Abstract: Combining anaerobic-anoxic-oxic reactor with an external nitrification biological aerated filter, the
AAO-BAF process was used to treat domestic wastewater. Adjusting the influent COD concentration from 211 to
675 mg * L', the effect of carbon-nitrogen ratio (C/N) on the performance of the AAO-BAF process was
investigated. A low or high influent organic concentration had significant effect on the nutrients removal efficiency
due to the deficient phosphorus release or nitrate competition in the anoxic zones of the AAO reactor between
DPAOs and ordinary heterotrophic organisms. When C/N was between 4 and 7, the average removal efficiencies
of COD, TN and POi_ could reach more than 86%, 78% and 90% respectively. Large quantity of residual volatile
fatty acid (VFA) would be transferred into the anoxic zones when C/N was very high (such as 9.5), which would
cause rapid consumption of NO; by ordinary heterotrophic organisms rather than denitrifying phosphorus

accumulating organisms (DPAOs).
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Schematic diagram of AAO-BAF process

F1 LA BKKER

Table 1 Characteristics of influent wastewater

Run COD/mg « L™ NH;-N/mg « L™ NO,-N/mg * L™ NO;-N/mg * L™ TN/mg * L™ PO, -P/mg + L' C/N
1 211 60.8 0.05 0.21 65.3 5.6 33
2 318 62.0 0.23 0.19 68.8 53 4.6
3 467 64.4 0.07 0.13 75.3 5.0 6.8
4 675 63.9 0.08 0.15 712 5.4 95
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Fig.2 Variation of COD removal performance in AAO-BAF
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Fig. 4 Variation profiles of nitrogen in influent and effluent and removal efficiency in AAO-BAF system
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