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ABSTRACT

Multi-soil-layering (MSL) systems permit higher hydraulic load rates (HLR) and pollutant
loads than some conventional soil systems by forming the alternating structures inside to
enhance the filtration ability of soil. However, the quantitative evaluations of water move-
ment in MSL are insufficient to be understood. Residence time distribution (RTD) is a tool to
characterize the mixing and flow within reactors and is useful for troubleshooting existing
reactors. In this study, pulse tracer tests were conducted to determine the RTD to investigate
the flow patterns of MSL. Results show that the back-mixing extent of MSLs was moderate
dispersion under HLR 200, 400, 800, and 1,600 L/(m2d), and the RTD of them indicate evi-
dent flow patterns of CSTR. Residence time shows a significantly negative correlation with
the dead zone (p=0.001). The dead zone ratio of the MSLs were 41.0%, 52.3%, 59.6%, and
38.8% under HLR 200, 400, 800, and 1,600 L/(m2d), respectively.
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