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Research on MSBR Process Commissioning and Operation Control Strategy
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Abstract: The upgrading and renovation project of a wastewater treatment plant (WWTP) in
Jiaxing adopts the MSBR process, with an overall treatment capacity of 10x10* m*/d, and the effluent
quality complies with the criteria for existing WWTP in Zhejiang Province local Discharge Standard of
Major Water Pollutants for Municipal Wastewater Treatment Plant (DB33/2169-2018). The commissioning
process is summarized, and the influence of inlet water quality fluctuation and process parameter changes
on the removal efficiencies of COD, TP, NH,”~N, and TN are studied. The multiple linear regression
method was used for multifactor analysis, and sensitivity analysis was conducted on key operating
parameters of the process based on the SALib open-source library in Python, to summarize the process
operation control strategy. Compared to traditional A*/O process, the MSBR process consumes lower

amounts of reagents and electricity during stable operation.
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project
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Tab.1 Design influent and effluent quality of MSBR
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FEA TR (<12 °C) (KR IEAS 2 (BOD,<50
mg/L, 8, BOD,/TN<4: 1 . BODJ/TP<17: 1) [T ,
AL 38 Y R h 7 A0 R U5 H T R Bl , s 4 e 3k
SRAL R . 24 3EK pH<6. 5 5 MSBR £ 45 17k
Tl 42 B BE <70 mg/L B, 1 K I b 78 ik 12 1 45 JC AL
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Tab.2 Design parameters for each unit of MSBR

TS| K/m | Si/m [ARUKEE/m |HRT/h| #%/m?
1# 5220 | 24.00 7.00 421 | 8769.60
1A# 11.00 | 24.00 7.00 0.89 | 1848.00
24 6.50 | 24.00 8.00 0.42 | 873.60
34 450 | 24.00 8.00 0.41 864.00
44 15.00 | 24.00 8.00 1.56 | 3254.40
S5# 18.00 | 24.00 8.00 1.66 | 3456.00
SA# 18.00 | 24.00 8.00 1.66 | 3456.00
6# 72.80 | 22.00 7.00 5.38 |11211.20
TH# 5220 | 24.00 7.00 421 | 8769.60
TA# 11.00 | 24.00 7.00 0.89 | 1848.00
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Fig.3 Variation of COD, TP, TN, NH,"-N concentration

during the MSBR commissioning
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Fig.4 Variation of parameters during MSBR process
commissioning
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Tab.3 Multiple linear regression equations
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Fig.5 Sensitivity analysis of key parameters affecting
removal efficiencies of COD, TN, and TP
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Tab.4 Comparison of average effluent quality,

energy consumption, and chemical consumption
between MSBR and A*O process

it H PEAKKBIE | MSBR | A0
COD/(mg-L™) 273 330 | 36.6
BOD/(mg-L™") 89.1 320 | 4.84
TSS/mg-1.") 116 580 | 10.8
TP/(mg-1™) 435 048 | 0.26
TN/(mg-L™) 33.6 792 | 13.0
NH,~N/(mg-L™") 26.5 0.38 | 0.39
B R/(KW-h-m™) 0.22 0.27
ZIREN(20%)(1+10* m™) 0.85 1.14
PAC(10%)/(t-10*m™) 024 | 0.86
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