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Abstract: There remains a lack of systematic understanding regarding the influence of turbidity
characteristics (e.g., particle morphology and surface charge) in the influent on the filtration process under
different flow directions. To address this issue, polyaluminium chloride (PAC) was selected as the
coagulant to prepare influent containing turbidity particles with controlled characteristics through
coagulation regulation. Subsequently, pilot-scale comparative experiments were conducted to investigate
the differences in pollutants removal efficiency and head loss distribution between downflow and upflow
filtration processes. Based on these experimental results, the filtration mechanisms under both flow
conditions were systematically analyzed. Compared with downflow filtration, upflow filtration reached the
stable stage more rapidly under the same dosage of PAC. Furthermore, with an increase in PAC dosage,
the effluent turbidity during the breakthrough phase of upflow filtration rose at a faster rate, ultimately
resulting in higher final turbidity. Under both flow conditions, the UV,s, value of the filtered water
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decreased with increasing PAC dosage. However, at the same PAC dosage, the UV, value in upflow

filtration was higher than that in downflow filtration, indicating a relatively weaker synergistic removal

efficiency of humic acid in upflow filtration. Additionally, upflow filtration exhibited a more uniform head

loss distribution and a slower growth rate of total head loss compared to downflow filtration.
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Fig.1 Schematic of sand filtration experimental setup
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