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Abstract A municipal wastewater treatment plant ( WWTP) in Guangdong Province is built and put into operation in 2003. The
original process of the WWTP is "anaerobic UASB + high-load biological filter + solid contact tank + biological flocculation
sedimentation tank". With the continuous improvement of wastewater discharge standards, the upgrading of the WWTP is imminent.
After comprehensive selection of various processes, it is determined that the original process is upgraded to " pure membrane MBBR+
magnetic coagulation precipitation". The engineering design of the upgrading project is carried out, and the operation effect of the

WWTP after the upgrading is analyzed. The results show that the upgrading process with "pure membrane MBBR + magnetic
coagulation precipitation" as the main body has significant advantages, which can save an area of about 2 600 m*. And the WWTP can
run continuously and stably after the upgrading. The effluent quality meets the siricter value of the first class A criteria of Discharge
Standard of Pollutants for Municipal Wastewater Treaiment Plant (GB 18918—2002) and Discharge Limits of Water Pollutants( DB 44/
26—2001) in the second period.
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Tab. 1 Designed Influent and Effluent Quality
T H BODs/(mg-L™")  COD¢/(mg-L™") %A/ (mg-L") TN/ (mg-L™") SS/(mg-L™") TP/ (mg-L7")
Btk 120 250 25 35 150 5
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Fig. 1 Original Process Flow
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Tab.4 Designed Influent and Effluent Quality
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Tab.3 Comparison of Comprehensive Characteristics of Two Process Schemes
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Tab.4 Designed Treatment Objectives of Each Process Section
Ei= 7 BOD; CODy, HA TN SS TP
it kK 180 250 35 45 200 3.5
M +UTRD b+ UASB+ #HIK/ (mg-L7") 180 250 35 45 200 3.5
S AR FBRE 10% 10% 10% 20% 10% 10%
—4% AO MBBR it HK/ (mg-L7") 162 225 31.5 36 180 3.2
R 80% 30% 30% 10% 50% 30%
% AO MBBR it K/ (mg-L™") 32.4 157.5 22.1 32.4 90 2.2
ERH 80% 85% 85% 60% 50% 50%
TR BEDTYE K/ (mg L) 6.5 23.6 3.3 13 45 1.1
R 0 0 0 0 90% 80%
22 fih T HEK/ (mg L") 6.5 23.6 3.3 13 4.5 0.2
Witk 10 40 5(8) 15 10 0.5
3 EBEHRBUETEIET SR 1,384 6x10° 2. 142 9x10° m” ; LB &L L &
3.1 EALEMFYHIE R =800 m*/m’, FURHILFE L > 50% , FURHRLA%
3011 —%% AO-ZIif5 MBBR b (JE B R il @25 mm x 10 mm, SR F 5O & R O
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Tab.4 Influent and Effluent Quality during July 2022 to June 2023
s BODs/(mg-L™")  COD¢/(mg-L™")  #&/(mg-L7") TN/ (mg-L7") SS/(mg-L7") TP/(mg-L7")
HEK ik HEK thok HEK thok HEK ik HEK thok HEK K
2022 47 H 4.7 <2 60 14 11.80  0.90  12.84  10.39 121 4 0. 87 0. 08
2022 £ 8 H 25.6 <2 55 12 11,20 1.70  13.14  10.97 138 4 1.04 0.11
2022 4E 9 28.4 <2 81 14 16.90 1.70  18.26  12.70 167 4 1. 40 0.18
2022 4F 10 A 24.3 <2 81 14 16.87  1.73  20.20  14.76 160 4 1.93 0.16
2022 4F 11 A 51.0 <2 132 13 19.47 146  24.25 14.43 136 4 1.99 0.15
2022 4 12 20.4 <2 40 10 14.03  0.84  20.74  14.12 128 5 1.43 0.13
2023 4£ 1 H 47.6 2.25 166 12 13.82  1.30  16.89  10.26 120 4 0.61 0. 06
2023 2 H 106.9  2.97 233 18 17.03  1.94  20.10 11.74 284 6 1. 14 0. 14
202343 A 68.9 <2 159 15 19.48 1.94 21.94  13.17 176 5 1.83 0.19
2023 4E 4 H 51.9 <2 96 10 14.46  0.96  17.23  10.49 112 4 1.45 0.13
2023 455 H 41.4 <2 79 10 13.42  0.55 17.53  10.42 113 5 1.65 0. 14
2023 42 6 H 35.7 <2 61 14 11.47  0.33 1535 10.70 80 3 1.54 0.19
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