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Abstract:  Aiming at the change of membrane fouling during membrane bioreactor ( MBR)
operation , ultra-performance liquid chromatography linked to tandem mass spectrometry ( UPLC-MS/MS)
was used to detect the content and species of AHLs type signal molecules in the activated sludge and the
MBR biocake under different running time. Meanwhile, each component content of EPS and SMP in the
biocake and activated sludge were detected. The relationship between the pollution and quorum-sensing
signal molecules was analyzed. The results showed that, during the operation of MBR, the contaminants

that cause membrane biofouling were EPS and SMP, and there were three groups of quorum-sensing
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signal molecules that promoted the secretion of pollutants in the mixture and biocake. Among them, C8-

HSL could promote the production of polysaccharides of SMP and EPS in the activated sludge, 3-oxo-C8-
HSL had a strong effect on the protein and DNA of SMP in the mixed liquor, 3-oxo-C6-HSL could

promote production of protein in EPS on membrane surface. It indicated that quorum-sensing signal

molecules could cause membrane biofouling by affecting the generation of contaminants.
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Tab.3  Correlation of AHLs and pollutants in mixed liquor
% H C4 - C6 - C8 — 3 -o0x0—-[3-o0x0-—
HSL HSL HSL |C6 — HSL|C8 — HSL
SMP | r | -0.441| -0.723| 0.983 | -0.028 | —0.640
ZW |P{H] 0.458| 0.168| 0.003 | 0.964| 0.171
SMP | r | 0.170| 0.188]-0.410 | -0.290| 0.996
HEHEB|PE  0.784| 0.762| 0.493 | 0.636| 0.000
SMP 1| r | 0.113] -0.295-0.379 | —=0.277| 0.996
DNA |p{4| 0.857| 0.630| 0.530 | 0.652| 0.000
EPS | r | -0.546| -0.813| 0.806 | —0.123| -0.110
ZWE P{H| 0.341] 0.094] 0.099 | 0.844| 0.835
EPS | r | -0.875] -0.899| 0.420 | —0.020| —0.539
HEA|P{E 0.052] 0.038| 0.481 0.974| 0.269
EPS ifi| r | —0.860| -0.835| 0.445 | -0.020| -0.573
DNA |p{4| 0.061| 0.078| 0.453 | 0.975| 0.234
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0.806,3 — oxo — C8 — HSL 5iR &% SMP 2 [ i
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HSL a5 B AR B AMAE 5 o F AR PRIt w]
PIACH 16 PR TS 8 Th S 3 A 9 7E MBR AN [R]is 1713
A AR R34, T W VR 25 A 1 22 AT DA



www. cnww1985. com H

T, % :AHLs 455 5 F *F MBR [t 2 475 % 0 %oy

#35% %9M

PR ARV, 56 B RV 5 20 1 B, ATRTRZ i EPS
1 SMP (153905 , e 4 3 BURA W5 %

4 NI BT T SR BT R R S 2y
Bro 3 —oxo - C6 — HSL 5 | EPS Wiy & H it A
B I TEARSCHE , REAR RS 02 B ™ A 53— oxo —
C6 — HSL FIJEE - SMP 1 DNA 4t A7 v 25 72 B2 ) A O

P, AL 5207 B0 595 e 45 470 7 B 0
HSCPEA R o I rTIHA8, AE B Y 3 — oxo —
C6 — HSL e 2 A= Wy B (A B 17 5 AR A5 5 20 7 3
58, 2 L B R A 0L 1 5 B2 2 52 W) A4 W I
A& AW AN YW il , S BUBTS G, e 285
5 5 s T 3

®4 BEEMEERFESHTSERUNMEXME

Tab.4  Correlation of AHLs and pollutants in biocake

W H C4-HSL | C6-HSL | C8-HSL é 6 - HISL 28‘ “He | C12-HSL
SMP r -0.196 -0.690 -0.563 -0.113 -0.512 -0.032
EZ2 P 0.673 0.086 0.188 0.809 0.240 0.946
SMP r 0.307 -0.072 0.209 0.341 -0.742 0.294
HEHT P 0.503 0.878 0.653 0.455 0.056 0.521
SMP r 0.530 -0.030 -0.078 0.675 -0.821 0.620
DNA P i 0.221 0.949 0.868 0.096 0.024 0.137
EPS r -0.196 -0.690 -0.563 -0.113 -0.512 -0.032
Zh P4 0.673 0.086 0.188 0.809 0.240 0.946
EPS r 0.488 -0.171 -0.299 0.706 -0.727 0.569
HEAM P14 0.267 0.714 0.515 0.076 0. 064 0.183
EPS tf r -0.245 -0.282 -0.569 0.091 -0.509 0.009
DNA P 0.596 0.540 0.183 0.846 0.243 0.985
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