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Performance of Biological Phosphorus Removal in Anaerobic Pre-fermentation and

Intermittent Aerated Biofilm System Treating Domestic Wastewater

ZHENG Bei» LONG Teng-rui
(Key Laboratory of Three Gorges Reservoir Region’ s Eco-environment, Ministry of Education, Chongqing University, Chongging 400045,
China)

Abstract: A fixed-film system composed of anaerobic biofilter and intermittent aerated biofilter (IABF) was developed for enhanced biological
phosphorus removal (EBPR) in treatment of domestic wastewater. Influence of hydraulic, organic, and phosphorus loading on performance of
the system was investigated in this study. The result indicates that the system is efficient for the removal of organic and P in the treatment. At
a hydraulic retention time of the system of 23.3-4.6 h; the effluent concentration and reduction efficiency of TP and COD are 0.59 mg/L, 68
mg/L in average and 85.2%, 73.6% in average, respectively. A stable performance of EBPR in the system is achieved with a good
adaptability of fluctuations of the loadings. An innovative method instead of traditional backwashing was applied to remove P in biofilm from
IABF. The use of the method improves P-uptake capacity in biofilm during long-term operation without wasting, which prolongs operation
duration and reduces backwashing frequency in IABF. Pre-fermentation of domestic wastewater in anaerobic biofilter increases concentration of
volatile fatty acids in the influent of IABF.
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Table 1  Operating conditions and parameters in the system

ZH RUNI RUN2 RUN3 RUN4 RUN5
R PI1d 17 15 11 10 18
HEC 21~24.9 22.5~24.1 23.9~27.9 27.2~28.9 28~31.5
HRT/h 23.3 11.5 4.6 8.5 5.1

IK I3 A S o (o o d) ! 1.68 3.46 8.13 4.65 8.39

COD #EK" /mg-1,7! 307¢77) 342(119) 272(64) 232(48) 168(37)
COD K" /mg-1,7! 75(19) 89(24) 79(22) 54(10) 50C11)

TP 3 K" /mge L~ 5.1(1.3) 5.6(1.3) 4.6(1.1) 4.1€0.53) 2.6(0.45)
TP H/K"” /mge L~ 0.32€0.16) 0.48(0.25) 0.72€0.37) 0.46(0.08) 0.63(0.32)
COD % k%2 /9% 71.9 75.5 72.1 76.1 72.2

TP LR /% 89.3 90.4 85.6 87.6 73.3

IABF ) CD Jjit/h RUNI ~ 3: JRE 3 h, ZF%0 5 h, & 71 8 h: RUN4 ~ 5: JRE 2 h, #7560 4 h, &7 6 h

pH 7.96 ~8.53
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Fig.2 Typical profiles of the ACF regime in IABF
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Table 2 Operation parameters in biofilm phosphorus removal systems in literatures
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