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Process Optimization of a Municipal WWTP in South China after Upgrading
ZHOU Ya-liang, HUANG Dong-yue
(Zhuhai Urban Drainage Co. Lid., Zhuhai 519000, China)
Abstract; The discharge standard of a wastewater treatment plant after upgrading was raised from
the national first level B to level A and the local standard of Guangdong Province. The new discharge
limits on total nitrogen, ammonia nitrogen and total phosphorus, were 25% , 37.5% and 50% lower than
those of the original standard. The main process was still AAO oxidation ditch after upgrading, which
posed a great challenge to the operation and management. The process operation was optimized by
analysis of sludge nitrification rate, total nitrogen and total phosphorus composition, accurate chemicals
addition, fall re-oxygenation, and etc., which significantly improved the operation efficiency, ensures the
effluent water quality, reduced cost input, and provided reference for the similar wastewater treatment
plants.
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Tab.1 Design influent and effluent quality
COoD/ BOD,/ SS/ NH, - N/ TN/ TP/
Iﬁ: =il - =1l - =1l =1 H
it (g 1) | (g o 1) [ Comg ) | (g 1)) | g ) | gy (| P
— IR OK B 300 130 150 30 40 4.5 6~9
— e H KK B 60 20 20 8 20 1.0 6~9
Pl a BB K R 400 180 150 35 45 4.5 6~9
Pt a BBt H K OK B 40 10 10 5 15 0.5 6~9
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Flow chart of sewage treatment process after upgrading
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Fig.2  Composition analysis of influent nitrogen in 2018
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Fig.3 Composition analysis of effluent nitrogen in 2018
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Fig.4  Sludge nitrification rate analysis of phase [ project
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Fig.5 Sludge nitrification rate analysis of phase [l project
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Tab.2 Sludge nitrification rate analysis of phase [ and [ projects

HH Bz | bER/ (mgNO; —-N - g7'VSS - h™") | JwiEfE/min | MLVSS/(mg - L™') | MLSS/(mg - L")
—H# | 4.6629 3.54 60 1318 3816
—H | 3.9214 2.62 60 1 495 3622
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Tab.3  Average monthly influent BODy, total nitrogen and effluent total nitrogen in 2019

i H 1 H 2 A 3 A 4 A 54 6 H 7 A 8 A 9 A 1087 | 118 [124
7k BOD, 110 95.5 102 113 78.2 | 89.3 | 85.5 | 87.6 | 66.0 | 87.8 110 | 96.9
HekEE | 2004 | 2007 | 23.0 | 17.7 | 13.3 14.5 16.0 | 13.5 13.4 | 16.9 | 22.0 |24.4
HokME | 5.82 5.78 | 6.33 | 4.83 3.92| 5.93| 6.64| 6.00| 5.93| 5.44| 5.84 | 8.16

mg - L™
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Fig.6 DO change of falling water area at the end of aeration
grit chamber
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Fig.7 Comparison of the site before and after reconstruction
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Fig.8 Comparison of DO change in the water falling zone
after reconstruction
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Fig.9 Composition analysis of influent phosphorus in 2018
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Fig. 10 Composition analysis of effluent phosphorus in 2018
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