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Analyses of overflow pollution characteristics and exploration of

optimization requirements for magnetic separation technology
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Abstract: This study took Qilu Lake in Yunnan, Sihe River in Hubei, and Xipu in Sichuan as research objects. By moni-
toring and analyzing the water environment quality under different rainfall events, it analyzed the hydraulic dynamics,
water quality characteristics, pollutant occurrence patterns, and particle size distribution of overflow pollution. The
research showed that overflow pollution occurred 5~22 minutes after rainfall, with pollutants mainly being Suspended
Solids (SS), Chemical Oxygen Demand (COD), and Total Phosphorus (TP) ; the average concentrations of SS, COD,
and TP exceeded the Class A standard for urban sewage by 28.61, 3.87, and 4.82 times, respectively. The proportions
of solid particles in COD and TP reached 75.58% and 57.65%, respectively, showing strong synchronous migration char-
acteristics with SS; the particles in rainy season overflow were mainly medium and fine particles, with an average par-
ticle size of 26.95 wm. Based on the analysis of the characteristics of rainy season overflow pollution, this study clarified
the key parameter boundaries for magnetic separation technology to deal with complex overflow conditions, providing
theoretical basis and design guidance for technology research and development aimed at overflow pollution control.
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Fig. 1 Monitoring site locations : (a) Qilu Lake, (b) Sihe River, (¢) Xipu
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Table 1  Rainfall event monitoring information
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Fig. 2 Response variation of overflow volume at different outlets under various rainfall types
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Table 2 Average water quality concentrations during different overflow events
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IR TS K AL 15 G i HE R PRI (GB18918-2002)

FI5 Y AR bR el o AN (el iEDORANT i SR AR

SS 286.10 10.00 28.61

COD 193.39 50.00 3.87

TP 241 0.50 4.82

NH,-N 13.75 5.00 2.75

TN 21.06 15.00 1.40
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Table 3 Coefficients of variation of water quality for different overflow events
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Fig. 3 Variation of overflow water quality at different outlets under various rainfall types
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Table 4  Correlation of main pollutants in different

overflow events
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Fig. 4  Occurrence forms of COD, TP, and TN during three overflow events in Sihe River
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Table 5 Characteristic particle sizes and average values of overflow pollutants in nine overflow events
FOREWI-/N  RCREWI-K O RCEEWI-h MR TR THEONE BRUE-REET BRH-PE O RIE-RR SREIERL
ARFHMERAR  FARME  FARME  FIARRE O RFRERL O BFRER.  BARERL  BFHMERL  SRHMER.  SFHERL R{E/pum
AR wm B/ um R/ wm Bl /pm B{E/pm BEH/wm  Bff/pm B{EH/pm R/ um M
Dx(10) 3.60 18.40 7.58 25.10 16.60 5.45 19.00 15.10 17.90 14.30
Dx(50) 22.83 58.90 36.30 79.40 54.60 33.70 64.70 57.80 69.20 53.05
Dx(90) 69.32 138.00 81.10 179.00 143.00 145.00 296.00 513.00 172.00 192.94
SRR 3.46 34.30 19.90 41.80 29.60 12.00 36.90 29.00 35.60 26.95
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Fig.5 Particle size distribution of overflow pollutants in nine overflow events
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