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Impact of soluble microbial products on phosphorus
removal of activated sludge in membrane bioreactor
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(ESPC State Key Joint Laboratory, School of Environment, Tsinghua University;
THU-Origin Water Joint Research Center for Environmental Membrane Technology, Beijing, 100084, China)

Abstract: Membrane bioreactors (MBR) can accumulate soluble microbial products (SMP) in the
mixed liquor due to membrane retention. In order to investigate the effect of the accumulated SMP on
the phosphorus removal ability of activated sludge, sludge samples with different amount of SMP were
prepared for batch experiments of biological phosphorus removal. Compared with those with less SMP,
samples with more SMP had higher phosphorus uptake rates of up to 0.20 mg-P - ( g-MLSS) '+ min™'
during aerobic process. Same results were found during long-run of an MBR-based simultaneous
biological nitrogen and phosphorus removal process. Further study on the change of supernatant
contents during anaerobic and aerobic processes showed that SMP was transferred from the aqueous
phase to the sludge phase. During the aerobic process, decrease in Zeta potential implied that the
colloidal portion in the supernatant might become unstable, which may explain the transfer of SMP
and thus colloidal phosphorus. The transfer might also involve sweeping and trapping of phosphate
and thus further accelerate phosphorus removal.
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Fig.3 3D-EEM of supernatant samples
(a) original sample, (b) after anaerobic process and (c) after aerobic process, with high SMP concentration; and (d) original,

(e) after anaerobic process and (f) after aerobic process, with low SMP concentration
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Table 2 3D-EEM fluorescence peak position and intensity of supernatant with low SMP

ik SMP J5 ik SMP PR S A3 ik SMP 1742 A o

FAIEARIA TFh Ex/Em FI Ex/Em FI Ex/Em FI

(nm/nm) (FU) (nm/nm) (FU) (nm/nm) (FU)
7 B A I 2R 11 230/340 694 230/342 971 230/338 566
W= W RS R 1 3 275/304 1070 275/304 1175 275/308 1101
A ) B E RIS R T 280/340 833 280/340 1135 280/342 976
JE B RIS B o 285/416 978 285/414 1157 285/418 1194
BRI 340/422 822 340/418 899 340/420 985

2.3 {5 IR AR L SRR R EE L Zeta UL AEAE

ANIR) SMP 545 75 e Ae il 76 AR W BR Wi A v L 0 Ml 1)k B2 S A A 1] 4 s PRI RE i v 1
e e B S BRSBTS B B T R R A (ELAE SMIP 25 B35 YA it 19 I AR il ok 2 722 A 1]
25 v SMP 5 H 5 YRR i 4 JEE AR P2 A8 AR 7 PR AR B BE WD 8 380, A 2 R o B O 3k e AR i e
AR, JES A PR E A TS AR T RE S TS Y BR WA A S DA 22— bl T AR ot 7 DR AR B B4t RN R R P
WHEARAT (P 1) U0 SMIP 505 e P vy 25 1 R IR Dl R SR 1 R A i 5 L T 9 PP RS (AR T A
HAEH.

Zeta FLAT AT LLFRAE BEARTEE V. 8 b SMP 2 i 15 8RR i LI W Zeta FRLOZAYZZLUNE 5 R,

4_

1 .

o 2

2 Zst

g 4 FESMP ARSI =N

pil ~= {ESMP A Hiti5 8 8

b =NTR

& L

2 g

® 3 or

7 R4 i
0 L 1 I I I Y | 5 ! L L L | | |
0 30 60 90 120 150 180 210 240 0 3 60 9 120 150 180 210 240
fif [R]/min Hif ] /min
B4 YRR BRI S B B 5 & SMP RIS TR B Zeta AL

Fig.4 Colloidal phosphorus concentration in supernatant Fig.5 Zeta potential of supernatant samples with high

during biological phosphorus removal SMP concentration during biological phosphorus removal
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