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Abstract The effective biological phosphorus removal is difficult to maintain due to the shortage of influent carbon source in
wastewater treatment plant (WWTP). In this study, both the bench- and full-scale testing were conducted to evaluate the production
of volatile fatty acids ( VFAs) during the anaerobic digestion of primary and surplus sludge in primary sedimentation tank under
different sludge depths. The results demonstrated that, with the sludge depth of primary sedimentation tank increased from 1.0 m to
2.5 m, the VFAs contents in its effluent was enhanced from 17. 8 mg/L to 44. 0 mg/L. Accordingly, phosphorus release and uptake in
the anaerobic zone and aerobic zone of AAO process were increased by 3.26 mg/L and 3.29 mg/L, respectively. At a high sludge
depth of 2.5 m, the soluble total phosphorus ( STP) content in the effluent of the aerobic zone was significantly reduced to 0.06

mg/L., which was only half of that at a low sludge depth of 1.0 m. Phosphorus fractions analysis indicated that the removal rate of
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soluble reactive phosphorus (SRP) was improved simultaneously. This study provides new insights into the internal carbon sources

development for enhanced biological phosphorus removal in conventional WWTP.

Keywords biological phosphorus removal sludge depth in primary sedimentation tank internal carbon source volatile fatty acids
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Fig. 1 Process Flow of the Modified AAO Process in an Urban WWTP
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Tab.1 Water Quality Indices of Influent and Operation Parameters of Primary Sedimentation Tank
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Fig.2 SCOD,,, VFAs Content and Anaerobic Phosphorus
Release under Different Sludge Depths in Primary

Sedimentation Tank
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