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Abstract [ Objective] In view of the problems of easy clogging, difficult cleaning and high operating cost of traditional filter, need
develop a new type of rainwater purification filter bed. [ Methods| Maintaining consistent filter bed depth and media particle size, the
turbidity and suspended solids (SS) concentration of the filtered water were compared under six different influent conditions across
various filter media materials to select the optimal media material; subsequently, with the filter bed depth held constant, the SS

concentration and particle size distribution in the filtered water were compared for plastic filter beads of differing particle sizes to
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determine the optimal media particle size. Based on the selected optimal material and particle size, a filter bed was constructed and the
SS concentration and particle size distribution in the filtered water were compared at different depths from the top to the bottom of the
bed to identify the optimal filter bed depth; finally, the SS concentration and particle size distribution were compared under different
flow directions to select the optimal filter bed flow direction. [ Results ]  The result showed that the beads filter had significant
functions of retain and adsorption on SS, company with a certain removal on dissolved chemical oxygen demand, total nitrogen and total
phosphorus. When the influent SS concentrations were from 400 mg/L to 500 mg/L, the SS in effluent was reduced to 13 mg/L after
the filtering with different beads diameter (1, 3, 5 mm), and the SS removal efficiency was more than 94%. The filter with 5 mm
beads in 40 mm of medium, running in downward flow under the filtering speed from 0. 38 m/h to 0. 76 m/h, the removal on SS was
the best, and the SS size in effluent was the smallest, comparing with the horizontal, and upward flow. [ Conclusion] The assembled

bead filter can be used as an efficient rainwater purification device because of its modularity, easy installation and replacement, small

footprint, good retention effect and easy removal of mud.

Keywords spherical bead filtration rainwater modular filter bed
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