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Abstract: A novel pilot-scale upflow biostyrene filter packed with polystyrene foamed beads was
employed to treat the lake water in a university campus. The filtration velocity was regulated at 8 m/h, and
the variations of turbidity, chroma, COD,,, ammonia nitrogen, and chlorophyll a in the influent and
effluent were monitored. The treatment efficiency of this filter was compared with that of a quartz sand
filter with a filtration velocity of 7 m/h. Meanwhile, the filtration head loss of the clean filter layer prior to
operation and after washing was compared, and the washing method was evaluated. Owing to the excellent
uniformity of particle size achieved by the upflow filtration method and polystyrene foamed beads, the
novel filter demonstrated a remarkable treatment efficiency on the lake water. The average removal
efficiencies of turbidity, chroma, COD,, , ammonia nitrogen, and chlorophyll a were 95.9%, 84.6%, 35.0%,
24.5%, and 75.2% respectively. In contrast to the quartz sand filter, they were increased by 3.3%, 0,
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9.0%, 5.6%, and 12.9% respectively. The new flushing approach of “air blowing—emptying—water

flushing” was straightforward and effective. The average filtration head loss of the clean filter layer after

flushing was 8.1 cm, which was merely 3.8% higher than that before operation.
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Fig.1 Structure of foamed bead filter
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Fig.2 Photos of quartz sands and foamed beads
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Fig.3 Change in turbidity of effluent from two kinds of
filters
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Fig.4 Change in chroma of effluent from two kinds of
filters
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Fig.5 Change in COD,,, of effluent from two kinds of filter
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Fig.6 Change in ammonia nitrogen of effluent from two
kinds of filters
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Fig.7 Change in chlorophyll a of effluent from two kinds
of filters
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