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Assessment of Key Factors for Exceeding-Service-Life Operation of MBR Membrane in a
WWTP

CHEN Zebin"* , ZHANG Yingyu, TANG Xia
( Guangzhou Sewage Purification Co. , Lid. , Guangzhou 510630, China)

Abstract [ Objective ] Benefiting from excellent effluent quality and compact footprint, membrane bioreactor (MBR) process is
widely used in municipal wastewater treatment, especially in underground wastewater treatment plants (WWTPs). However, issues
such as high breakage rate of membrane fibers, declining membrane flux over long-term operation, and fluctuations in effluent quality,
which is primarily due to membrane material properties, have constrained the broader application of MBR technology and led to high
investment and operation costs. [ Methods ] A municipal WWTP successfully extended the service lifespan of hollow-fiber
ultrafiltration membranes from the designed 5 years to 10 years through optimized process control strategies. Throughout this period, the
effluent was well below the standard of class one grade A without significant deterioration of rejection capability. Based on operational
experience and data analysis of WWTPs, this paper implemented multiple measures for extending the service lifespan, including
controlling sludge concentration, improving aeration method, and optimizing membrane cleaning mode, to mitigate high energy
consumption, operational costs, and accumulating irreversible membrane fouling. [ Results]  Low sludge mass concentration (6—
9 g/L) in membrane tank, appropriate pulse aeration intensity (aeration for 10 s and stop for 20 s, with an instantaneous intensity of
5.0 m’/h per sheet, and an average value of 1. 8 m*/h per sheet, at actual working condition) , timely and effective maintenance and
recovery cleaning, significantly extended membrane service lifespan while reducing energy consumption. The electricity consumption for

aeration in membrane tank decreased from 0. 19 kW +h/m® in 2014 to 0. 11 kW +h/m’ in 2020 via optimizing operation parameters.

[YFEHHEI] 2025-09-15
[E£WB] JMHRHTRITH (2023B03)1334)
[EEMEE] HEFEE1989— ), 5, TR, EZMNFI5 KA HEE E 4 H  MBR 5 T 23645 TAE , E-mail ;270180705@ qq. com,,



WRPEIE , SkB, 2.

FoP5K) MBR JBHAFFRIZ AT ) 55 18 X 2 A

Vol. 45,No. 1,2026

[ Conclusion |

This paper summarizes the critical factors enabling over-service lifespan of MBR and analyzes operational strategies

and outcomes of WWTP, providing a valuable reference for the operation and maintenance of MBR process in municipal WWTPs.

Keywords membrane bioreactor ( MBR)
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Fig. 1 Process Flow of the WWTP
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Tab.1 Designed Influent and Effluent Quality

i H 1 H AR A A (BOD;) 255 4 (COD) Ss AR TN TP
K/ (mg-L7") 160 270 220 30 35 4.5
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W% MBR 2170 ] IE K 22 R ] e fa sy BEATRBR  EA AL 05 Qe 23R JE B | 3 R S B
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R2 ERRAGEKE S H KR
Tab.2 Practical Treated Water Capacity and Influent/Effluent Quality

ey GERERMIE HAgkbIE BODs/(mg-L™') COD/(mg-L™') HA/(mg-L™') TN/(mg-L™') TP/(mg-L”') SS/(mg-L7")

‘ Ad/m® o OKE/mt gk ok @bk dk o HBk ik abk ok #Bbk Hbk o dk ik
20114 2469.21 77 6.76 J1 88. 80 1.76  167.00 11.53 25.30 0.64 28.30 12.55 3.53 0.23 118.00 1.42
2012 4F  2340.70 J7 6.39 71 70. 80 1.90 134.00 9.82 23.10 0.77 25.70 11.77 3.92 0.23 84.00 0.90
2013 4F  2499.21 J7 7.2475 74.62 1.20 142.46 9.37 23.55 0.63 26.89 11.27 2.69 0.27 97.95 0.93
2014 4 2859.97 71 7.84 1 73.09 1.20 141.35 9.29 24.92 0.98 27. 44 9.98 2.70 0.27 88.95 0.58
20154F 3 111.55 )7 8.52 71 81.23 1.22 158.14 9.03 23.80 1. 16 27.03 10.02 2.76 0.24 109.91 0.53
2016 4F  3219.45 J7 8.80 i  87.60 .15 178.94 7.99 19.37 0.92 22.83 9.66 2.66 0.20 121.23 0.70
2017 4 3193.75 77 8.86 J1 91. 82 1.14  183.92 8.22 24.29 0.90 27.48 9.47 2.79 0.19 126.04 0.63
2018 4 3 191.61 J1 8.74 1 67.30 1.30 149.00 10.35 22.30 0.93 26. 50 9.51 2.60 0.16 81.90 0.64
2019 4F  3517.33 )7 9.64 J1 67. 06 1.10 167.34 8.72 19.96 0.72 24. 81 8. 80 2.43 0.14 90.99 0.58
2020 4F 3 381.91 J7 9.2477 111.17 1.18 201.33 9.21 20.17 0.54 26.48 8.79 2.52 0.22 128.23 2.32
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Fig.2 Changes of Membrane Permeability Rate under

Different Sludge Concentrations
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Fig.3 Average Values of Membrane Permeability Rates Variation under Two Aeration Modes
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Fig.4 Comparison of Recovery Amount of Membrane

Permeability Rate after Different Cleaning Methods
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Fig. 6 Influence of Backwashing on COD TP and Turbidity of Effluent from the Membrane Group
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7 RERENEKEKERER
Fig. 7 Recovery Rate of Clear Water Permeability Rate after

Membrane Cleaning
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Tab.3 Chemicals Consumption and Cost of Membrane

Chemical Cleaning over the Years
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L (Fe-m™)
2012 4 17.729 5. 566 0.017 6
2013 4F 12.936 2.387 0. 960 0.015 8
2014 4F 24.102 2.786 0. 684 0.022 1
2015 4F 27.733 1.459 0. 360 0.021 4
2016 4F 22.169 0. 329 0.382 0.016 7
2017 4F 35.316 1.356 0. 409 0.026 5
2018 4% 73. 505 0. 065 0. 832 0.052 0
2019 4E 53.442 0.043 0.937 0.039 5
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