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Abstract [ Objective ] With rapid urbanization in China, first flush rainwater has become an underlying cause of urban surface
water pollution. Initial rainwater in areas of frequent and heavy rainfall shows low pollutant concentrations, which renders conventional
wastewater treatment methods difficult to apply to the treatment of low-pollution initial rainwater. Therefore, a pilot-scale test using
biofilm treatment of initial rainwater with low pollutant concentrations was conducted to verify its effectiveness. [ Methods] A pilot-
scale test of 2 reactors with a single treatment unit whose hydraulic retention time was 3.25 h, which employed a biological curtain
fixed-bed biofilm reactor( FBBR) and moving-bed biofilm reactor (MBBR) , respectively, was conducted on first flush rainwater with
low pollutant concentrations: chemical oxygen demand ( COD) < 100 mg/L, ammonia nitrogen < 15 mg/L. The pollutants were
eliminated through aerobic oxidative decomposition of organic matter and nitrification of ammonia by microbes attached to carriers in the

reactors. [ Results ] During more than 3 months of reactor operation, when the pollutant concentrations of the influent were in accord
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with the design values (COD< 100 mg/L, ammonia nitrogen< 15 mg/L), the COD and ammonia nitrogen concentrations of both
effluents met the V class of Environmental Quality Standards for Surface Water ( GB 3838—2002) (COD <40 mg/L, ammonia nitrogen

<2.0 mg/L). [ Conclusion ]

2 biofilm reactors both showed good performance in treating COD and ammonia nitrogen of initial

rainwater with low pollutant concentrations. The reactor of fixed-film process with curtain carrier had a better removal efficiency of

ammonia nitrogen and a better ammonia nitrogen impact resistance with thicker biofilm and a more favorable microbial community

structure compared to the moving-bed biofilm reactor process.

Keywords initial rainwater; low pollution concentration; biofilm process; fixed-bed; moving-bed
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