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Control of HMBR membrane fouling based on

quorum sensing related bacteria analysis
LI Ying, LIU Qiang, XIANG Wei, LI Qiannan
(School of Environmental Engineering , Xuzhou University of Technology , Xuzhou 221018 , China )

Abstract: The phenomenon of microbial quorum sensing has been verified in wastewater treatment and applied in
membrane fouling control, but it is rarely reported in the hybrid membrane bioreactor(HMBR). The HMBR sewage
treatment system was constructed and the HMBR equipment was operated under different sludge retention time (SRT=
10,20,30 d). The removal effect of pollutants by the HMBR sewage treatment system was investigated by analyzing the
effluent quality. The community structure of quorum sensing related bacteria was detected by high-throughput sequencing,
and the mechanism of quorum sensing regulating HMBR membrane fouling was analyzed in combination with trans-
membrane pressure difference and signal molecule concentration. The results showed that, the optimum working condition
appeared under the condition of SRT=30 d, which improved the effluent quality and prolonged the membrane operation
cycle. A variety of quorum quenching(QQ) bacteria were detected in HMBR , among them, Comamonas , Xanthomonadacea
and Anaerolineaceae were relatively abundant. QQ bacteria had more obvious advantages than quorum sensing(QS)
bacteria under long SRT, which helped to reduce the concentration of signal molecules in HMBR , hinder the progress
of EPS secretion and optimize the operating cycles of the membrane module. Therefore , prolonging SRT to inhibit quorum
induction was an effective method to regulate HMBR membrane fouling.
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Fig. 1 Schematic diagram of HMBR equipment
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Fig.4 Relative abundances of quorum sensing
related bacteria under different SRT

TER AR B, 45415 Al iR R g P R T #) Y
QS T SR A X 32 BE A2 SRT=20 d i} ik ) S A AH 5.6% ,
Ak 22 4T K SRT 2 30 d i ¥R 52 5] 13.09% , {H 3 AL T[]
TBLF QQ B B ARXT 42 B (22.64% ) , IRl , H 5 QQ 1
()77 1AL Al I 0.707 B 51 0.579, 3X & B SRT 1Y 4k
K B8R i TR I A2 2F QQ B AN QS B A4 & 4E L (B X T QQ
B0 A o LR A, B AT DU Ok SE K SRT A A T

407 ) EEQQ&QS
Il QS
B QQ

FEXE = J8E/%

—_
(=]

0 A B C
TR
160 000
®) B QQ&QS
140 000 Il QS

B QQ

120 000 -
100 000 [
&
& 80000
"
60 000 |
40 000 |
20 000 [
0 A B (&
T
E5 AESRTTQQHE.QSH . .QQ&QSHH
PN =R

Fig. 5 Relative abundances and numbers of QQ bacteria,

QS bacteria, QQ&QS bacteria under different SRT
SR IEETE gL .

K4 Ce) g iy 1 R B BAT 23 W RN A 15 5 o0 FAF
JH I TR B R LR G R A Ak . i B’ 4(e) T AT, 78
HMBR J 1 % N Thiothrix( % 5 # )& ) 5 5 QQ&QS I
(R 2 X L3, AR 2 A AL D2 T QQ&QS I £
3£ o Thiothrix 1 X%F 3= B #F SRT=20 d B} ik 2] T W5 {H
14.76% , I, FoP 5180k 61 388, itk F A .C T4
A, 7T AT SRT X QQ&QS B BB IR AE S 7= 4= i 3%
AT

XS AE #E— 2 4 # vl 0, QQ B R QS B 11 AH
X B K B B B 2 SRT B SiE K 2 AR S 3
HQQ T Y AH X =F B 4R 24 55 T QS A A AH X T L A
S J& SRT=30 d B — 3% i 22 {8 1 18 9.5%, QQ H 5 QS
B 17 51 5022 (B AE SRT Ny 20 d Bf e K, o 32 134,
R, 1T LA 2078 HMBR 7, SRT XF 3% 3 25 41 T 2 fig
gy~ A g 2, AR SRT R, QQ B 1 AH X
PR3 T
2.3 HMBRHES 4 FiREXF SRT A Mg K2 41 Hl

X4 TR 4k F Fa 52 38 17 19 HMBR 14 5 5

—125—



R HF R

Tolb K A3 2022-11,42(11)

o3 R e BEAT I E L A5 R LI 6.
60 [

[ C4-HSL
Bl C6-HSL
[ C8-HSL

N w
(=] (=]
T

FREWE/ (ug L)
3

20 ¢
10
0
A B c
TH

B 6 7A[ESRTTHMBRHEESFHIRE

Fig. 6 Concentrations of signal molecules in

HMBR under different SRT
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