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Intrinsic Properties and Operational Parameters of Polyurethane Sponge Suspended

Filtration Process for Coordinated Control of Overflow Wastewater Treatment
Ye Chenyang, Wang Tao "
(College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract [ Objective] Combined sewer overflow (CSO) is one of the primary causes of urban water quality deterioration. While
suspended filtration process serves as an effective approach for CSO control, the synergistic regulation mechanisms between intrinsic
filter media characteristics and operational parameters on its core performance remain unclear. [ Methods ] This paper introduced
polyurethane sponge media to systematically investigate the effects of hydrophilicity/hydrophobicity, density, porosity, geometric
dimensions, filtration rate, bed height and cleaning method on filtration performance, with particular emphasis on system behavior
under gradient particle concentration loading. [ Results]  Porosity was a critical parameter affecting filtration performance. 50 pores
per inch sponge exhibited the optimal overall performance, achieving an average suspended solids removal rate of 62. 2% with a head
loss of 20 mm after 2 hours of filtration. Hydrophilic sponges showed significantly elevated flow resistance due to swelling effects,
demonstrating 8. 3 times greater head loss than their hydrophobic counterparts. Smaller sponge (10 mm) improved suspend solid ( SS)

removal by 16. 1% compared to larger counterparts (20 mm). Within the filtration rate range of 30—60 m/h, initial head loss was
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positively correlated with filtration rate (r= 0.33, p<0.001), while SS removal remained relatively stable. SS removal efficiency
increased significantly with bed height (r=0.36, p<<0.001). Backwashing achieved a 100% recovery rate of initial head loss in the
first cleaning cycle, significantly outperforming direct drainage (79.2% ). When influent SS mass concentration ranged between 100—
300 mg/L, the system achieved removal rates of 46. 8% —53.2% for SS, 22.1% —42.9% for chemical oxygen demand, 12.2% -
30. 4% for total phosphorus, and 38.9%—47.9% for total nitrogen. [ Conclusion] This paper provides insights into the regulation

strategies for filter media properties and operational parameters in suspended filtration process, offering important theoretical and

engineering value for the development of efficient, low-energy-consuming technologies for SS removal in overflow wastewater.

Keywords combined sewer overflow control polyurethane sponge
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Fig. 4 Variation of SS Removal Rates, Head Losses, and Filter Bed Compression Ratios of Sponges with Different Densities
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Fig. 10 Variation of SS Removal Rates and Head Losses under Different Cleaning Methods
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Tab.2 Results of Single-Factor Analysis of Variance
Regarding influence of Intrinsic Characteristics

and Operation Conditions on SS Removal Rates
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Tab.3 Results of Single-Factor Analysis of Variance
Regarding Influence of Inherent Characteristics

and Operation Conditions on Head Losses
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