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Application of the MUNITANK Process in a Municipal WWTP with Limited
Land Use in Northern Region
JIN Dun', DING Chun—jian2
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China; 2. SIIC Environmental Water Service Co. Ltd., Weifang 261061, China)
Abstract: The Dalian Quanshui River phase Il wastewater treatment plant(WWTP), designed for
a capacity of 10.5x10* m*/d, faces challenges such as significant fluctuation of water quantity and quality,
limited land availability, and low temperature. It employs the modified unified integrated tank
(MUNITANK) as the secondary treatment process to cope with impact load, enhance biological nitrogen
and phosphorus removal, and reduce the addition of external carbon sources, while using an intensive,
integrated tank layout to save space. Tertiary treatments including high-density settling tanks, cloth filters,
and ultraviolet disinfection tanks further ensure the treatment effectiveness. Years of operational results
show that all effluent quality indicators consistently meet the first level A criteria in Discharge Pollutant
Standards for Municipal Wastewater Treatment Plants (GB 18918-2002), with an investment of 2 190.5
yuan/m’ and operational energy consumption of 0.26 kW +h/m?, both below the national average. This
demonstrates the MUNITANK process’ s efficiency, applicability, and cost-effectiveness for large and

medium-sized WWTPs facing significant shock loads, limited land, and stringent treatment requirements,
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thus providing insights for similar WWTPs.
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Tab.1 Water quality before the implementation of

the project in 2015 mg- L™
WiH | COD | BOD, | SS |NH,-N| TN TP
SEXSME | 345 | 130 | 295 | 289 | 37.55 | 4.33
R | 501 176 | 401 | 383 | 46.40 | 5.37
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Tab.2 Design influent and effluent quality

mg- L
/KB4 | COD | BOD, | SS |NH,-N| TN | TP
HEKKJR | <420 | <220 | <300 | <30 | <40 | <5
HKAKE | 50 10 10 | 58)* | 15 0.5
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Fig.1 Flow chart of wastewater and sludge treatment

process
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Fig.2 Process design of MUNITANK reaction tank
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Fig.3 Plan design of MUNITANK reaction tank (one
building, four groups)
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Tab.3 Operating cycle of the MUNITANK reaction tank
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Tab.4 Actual influent and effluent quality from Jan. 2020 to Dec. 2022

i H COD BOD, SS NH,-N TN TP
BHEK(mg-17) 259.74 161.06 276.34 33.38 39.37 4.62
MUNITANK 5 )7 it 7K A(mg - 1™") 28.34 3.89 15.30 1.29 9.46 0.85
SEHIME MUNITANK & J ith 25 B % /% 89.1 97.6 94.5 96.1 76.0 76.6
B K (mg- L) 25.06 3.47 4.52 1.29 7.65 0.30
BRI % 90.4 97.8 98.4 96.1 80.6 93.5
BHEK(mg- 1) 884.00 608.00 3 690.00 61.90 83.20 9.20
MUNITANK J5z Jj th H 7K A(mg - 17" 56.25 4.68 30.22 4.95 14.90 2.20
R MUNITANK S 1 ith 25 Bk %1% 93.6 99.2 99.2 92.0 82.1 76.1
B K (mg-17) 49.40 4.34 9.00 4.95 14.90 0.43
R BRR % 94.4 99.3 99.8 92.0 82.1 95.3
W PN 8.16X10° m¥/d, Fe Rk R 11.2x10% m¥/d.
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