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ABSTRACT

The feasibility of simultaneous phosphorus and nitrogen removal by enhancing
anoxic phosphorus uptake was investigated in a sequencing batch reactor (SBR). By
introducing an anoxic phase into an anaerobic-aerobic SBR (AO SBR). significant
amounts of denitrifying phosphorus accumulating organisms (DPAOs) which can
utilize nitrate as electron acceptor could be accumulated in the reactor (anaerobic-
aerobic-anoxic-aerobic SBR. (AO)2 SBR). A direct comparison of phosphorus uptake
rate under anaerobic and aerobic conditions showed that the fraction of DPAOs in
P-removing sludge were increased from 10% in the AO SBR to 64% in (AO)2 SBR.
The (AO)2 SBR showed stable phosphorus and nitrogen removal efficiency: average
removal efficiencies of TOC, total nitrogen, and phosphorus were 92%. 88%. and
100%. respectively. Results of the (AO)2z SBR operation and batch tests showed that
nitrite (up to 10 mg-N/L) was not detrimental to anoxic phosphorus uptake and
could serve as good electron acceptor like nitrate.
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Fig. 1. A schematic diagram of the meta-
bolism of DPAOs.
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Fig. 2. Schematic diagram of SBR system
(dotted line: data flow).
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Fig. 4. Cyclic operation of (AO)2 SBR.
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Fig. 6. Typical profile of TOC, PO P, NHs*-N,
NO3-N and NOz2-N concentrations in
the (AO); SBR during the step IV.
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Fig. 7. Phosphorus uptake tests under aero-
bic and anoxic conditions with the
sludge from the AO SBR (VSS=
2.65 g/L).
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Fig. 8. Phosphorus uptake tests under aero-
bic and anoxic conditions with the
siudge from the (AQ)2 SBR (VSS=
1.48 g/L).
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Fig. 9. The effect of nitrite on the anoxic
phosphorus uptake.
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