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Abstract: In response to water quality issue in rainwater collection cellars in the arid regions of
Northwest China, various materials—including zeolite, modified zeolite, quartz sand, volcanic rock, and
tourmaline with different elemental compositions—were employed as biological slow filtration media, and
a series of comparative experiments were conducted to evaluate the biofilm formation time of each
filtration column, as well as the removal efficiencies of turbidity, NH,'=N, and COD,, under stable
operating conditions. Furthermore, the underlying mechanisms were analyzed. When the filtration velocity
was maintained at 0.2 m/h, the turbidity removal efficiency of each filter column exceeded 90%. Among
them, the volcanic rock filter column demonstrated the highest removal efficiency for NH,"~N and COD,,,,
with average removal efficiencies of 97.07% and 43.20%, respectively. The presence of Na, K, Ca, Mg, Al,

and Fe in the filter media promoted the removal of NH,”~N and COD,, from cellar water. In particular,
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Mg, Ca, and Fe not only possessed ion exchange capacity but also facilitated microbial growth and

aggregation, as well as the enrichment of certain dominant bacterial strains. The removal of pollutants

primarily occurred in the upper layer of the filter column. When applying biological slow filtration

technology to treat micro-polluted cellar water in rural and small towns of Northwest China, it is advisable

to select voleanic rock as the preferred natural filter media. If the filter media require modification, it is

recommended to prioritize the use of modifiers containing Fe element.
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Fig.1 Diagram of experimental device
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Fig.2 Removal effect of turbidity
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