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Abstract: A sequencing batch reactor(SBR) was operated with anaerobic alternating oxic(A/Q) condition to investigate
the effect of different m(COD)/m(P)(C/P ratio) on nitrogen and phosphorus removal performance of a mainstream EBPR
(Enhanced biological phosphorus removal) under low consumption(DO=1.0 mg/L) and anaerobic side-stream phosphorus
recovery efficiency. The results showed that the amount of phosphorus released at the end of the anaerobic phase gradually
decreased due to the reduction of the influent carbon source when influent P concentration kept constant and C/P ratio
gradually decreased ( C/P=400/8,350/8,300/8). The corresponding anaerobic side-stream phosphorus recovery rate
decreased from 61.5% to 45.3%. Besides, the phosphorus removal rate and effluent phosphorus reaching standard rate
dropped from 96.7% and 93.3% to 87.7% and 30.0% , respectively. It suggested that both side-stream phosphorus
recovery performance and mainstream phosphorus removal rate were influenced by the concentration of carbon source.
While NH,"=N removal performance kept well and TN removal rate had little change during this period. As C/P decreased
to 400/12 , mainstream EBPR phosphorus removal rate and effluent phosphorus reaching standard rate increased to 97.4%
and 69.2% ,respectively. At the same time, TN removal rate increased by 3.8% but NH,"=N removal performance not

be affected. The corresponding anaerobic phosphorus recovery rate reached 62.6%. It showed that the main factors that

[EE€TH] BHEARF#IETH(52060013) ;2% M T A AR AL H (2019-RC-109) 5 2% MM 2838 2% KA A58 ] BL(TY202005)

—154—



Tl K AL FE 2022-07,42(7)

XA, % 4 [F C/P TR AE EBPR 8y i & Br kK i IR M e

affected the phosphorus removal performance of the mainstream system and the phosphorus recovery performance of the

side-stream system were the influent carbon source concentration and the phosphorus source concentration, but had little

relationship with the C/P ratio. [t was also observed that poly-P(polyphosphate) content in cells during the first three stages

displayed a slow decreasing trend and the last stage showed an upward trend , which was consistent with the phosphorus

uptake performance of the sludge. The sludge settling performance kept stable in the whole test stage.

Key words:side-stream phosphorus recovery ; anaerobic supernatant ;low-consumption; EBPR
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Fig. 1 SBR Experimental setup diagram
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Table 1~ Operation conditions of the reactor

Be O S WEC ) (g
I 400/8 1~15 22 3337 2 680
I 350/8 16~36 22 3271 2671
1 300/8 37~57 22 3118 2552
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Fig.2  Changes of nitrogen and phosphorus
removal performance in SBR reactor
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Fig. 4  Variation of pollutant concentration in a typical cycle at different stages
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Fig. 6  Side-stream phosphorus recovery performance

under influent C/P ratio fluctuation
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Fig. 7 Change of sludge characteristics in different stages
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