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Phosphorus Removal Performance in EBPR System under Extra-low Dissolved

Oxygen Condition
MA Juan,SONG Lu, YU Xiao-jun,LI Lu,SUN Lei-jun,SUN Hong-wei, LI Guang-yin
(School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China)

Abstract: Two sequencing batch reactors (SBRs) were operated with alternating anaerobic/oxic ( An/0) for 127 days to study the
phosphorus removal efficiency and process performance of the EBPR under different dissolved oxygen gradient. For the reactor (R, ) in
which DO was not controlled and measured as high as 6 mg-L ™" during the aerobic stage, a stable phosphorus removal performance was
achieved in the former 65 days during the operational period. The phosphorus removal efficiency was greater than 95. 9% and the total
phosphorus in effluent was less than 0.5 mg-L~"'. However, the phosphorus removal performance subsequently deteriorated after 65
days and completely broke up until 97 day due to long-term excessive aeration. Throughout the operational period, only 39.4% of
effluent TP met the national wastewater discharge standard A. For the test reactor (R,) in which DO was controlled at the levels of 2,
1,0.5,0.2, 0.1 mg-L™" during the aerobic stage, respectively, the phosphorus removal performance showed a slight fluctuation at
the beginning of each stage but rapidly increased to a stable state. According to the statistics, 94. 6% of effluent TP in reactor R, could
meet the national wastewater discharge standard A throughout the operational period. In only 6 days out of the 127 days, effluent TP
failed to meet the national standard and the process performance was far better than that of R,. The specific phosphate uptake rate
under DO =2 mg-L~" was found to be nearly the maximum, but it was greatly influenced by the low DO. In addition, limited
filamentous bulking resulted from low organic matter degradation rate under extra-low DO level (0.1 mg-L™') was observed.
Nevertheless, 100% of effluent TP during this stage could meet the national standard. As a result, the phosphorus removal in micro-
aerobic EBPR system for saving energy was feasible.

Key words : enhanced biological phosphorus removal (EBPR) ; dissolved oxygen; ratio of phosphorus uptake rate; aeration; anaerobic
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Fig. 1 Schematic diagram of SBR experimental setup
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Table 1  Experimental approach of the two reactors
Xt HEEH S s (R, ) S R A (R, )
iy THL BATetiE/d T/C 0 MISS/mg-L~! G5 Tl BitE/d T/C MLSS/mg-L~!
I REBfTHrE 1~65 22 2482 I DO=2.0mg-L"! 1~11 22 3377
I DO=1.0mg-L"! 12 ~28 22 3085
I TG B 66 ~ 127 22 3355 I DO=0.5mgL"! 29 ~47 22 2321
V D0=0.2mg-L~! 48 ~88 22 2027
V' D0=0.1mg-L"! 89 ~ 127 22 2683

1) 7 MLSS 948 T T Frfs MLSS 441

1.2 SR K e

SR FHRLRLE K, B IR W, AR
R At o 25 E I . o R R H 2 R N TN R 4 A
(LR SHmMRE LR 3: 1), B i KH,PO, it i i
B, H A R IERERR AR BT R O 4 o L' Ve
W (1 L) 21 g NH,Cl, 45 g MgSO, - 7H,0,80 ¢
MgCl, -6H,0,21 g CaCl-2H,0,10 g B RHZE 61 g
AR 0. 25 g fALIM I (C,HgN,S) 41, T it
JCEAMSESCHR[11]. 1 LSRRI A B 2
mL, BRIE £ R 0. 26 mL., N2 0. 098 mL, ¥ 4A 1 1

mL X ICR R | mL, 15 0, #E7k CoD 400
mg-L™', PO} -P 8 mg-L™', NH;-N 5.33 mg-L",
NO, -N 0.01 mg-L~",NO; -N 0. 64 mg-L".
S BT S PR A 22 M T BRI T VS 2K Ak
™ 4 SRS 15 K G I B — o M R
TERE, 15 IR & W PR TE BE B 4f.
1.3 i KTk
JIT A 7K A X8 SR P G M i et i J 0 2, 7K B 4
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SR H COD PRk Iz A0, MLSS (TR G WA V7 [ 44
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Fig. 2 PO}~ -P, COD removal performance of system under different DO levels
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Fig. 3 Effluent TP concentration under different DO levels
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