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Effect of Phosphorus Recovery on Phosphorous Bioaccumulation/Harvesting in

an Alternating Anaerobic/Aerobic Biofilter System

ZHANG Shun, TIAN Qing, TANG Man-lin, LI Fang

(College of Environmental Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract: To improve the phosphorus (P) removal/recovery efficiency of a biological P removal system, the study used an alternating
anaerobic/aerobic biofilter system to treat synthetic domestic sewage with a low carbon (C) to P ratio. The effects of using periodical
carbon source amplification for P recovery on the P removal efficiency and the microbial characteristics within the biofilm were
investigated. Intracellular storage polymer dyeing, scanning electron microscopy ( SEM ) observation and fluorescence in situ
hybridization ( FISH) methods were employed to characterize the changes of microbial communities in the biofilm during three
continuous operation cycles of P hio-accumulating-P recovery (PB-PR). The results showed: through three cycles of operation process
of PB-PR, the P removal efficiency of biofilter was increased from 60. 3% ,82.9% ,86. 6% ( before P harvesting) to 87.2% , 91. 2% ,
93.5% (after P harvesting) , respectively; the dominant microbial community morphotypes within the biofilter transformed from big
cocci to small cocci, bacilli and filamentous and the group of phosphate-accumulating organisms (PAOs) got rising predominance,
which was increased from 43% to 70% after three times of PB-PR; the proportion of PAOs in the biofilm increased unceasingly with
the height of the up-flow biofilter. The results showed that the periodical carbon source amplification could improve the P removal
efficiency of the biofilter and help the PAOs to become the dominant bacteria within the biofilm.

Key words: biofilter; carbon source amplification; phosphorus recovery; microbial community; FISH
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Fig. 1 Schematic of the experimental system
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Fig. 2 Schematic of the anaerobic/aerobic biofilter system
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Table 1  Influent composition of the simulated sewage water
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Wi R — 44 ( NaH, PO, -2H,0) 30
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FAALH (K1) 4
RIR 284 (NaHCO; ) 50
TR EE (MgSO, -7H,0) 14
AAEG (CaCly) 20
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=GR (FeCly) 2
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Table 2 Influent composition during the P recovery process
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Fig. 4 Effect of phosphorus recovery on the removal rate of P and C
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