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Abstract [ Objective| This paper aims to optimize filtering performance and conduct comparative experiments on the selection of
filter media. While ensuring that the conventional indices such as turbidity and particle count meet the standards, it seeks to improve
the ammonia nitrogen removal rate and extend the filtration cycle, thereby providing a reference for the application and promotion of
biological filters in drinking water treatment. [ Methods | The outflow from coagulation and sedimentation was used as the inflow of the
filter. The effects of quartz sand filter, anthracite-quartz sand ( coal-sand) filter, coal-based activated carbon-quartz sand ( coal-based
carbon-sand) filter, and coconut shell activated carbon-quartz sand ( coconut shell carbon-sand) filter on turbidity, particle count,
ultraviolet absorbance at 254 nm (UV,, ), ammonia nitrogen, and their filtration cycles were investigated. The influences of filtration
rate, water temperature, dissolved oxygen, and biofilm on the performance of the coal-based carbon-sand filter were explored. The
reasons for the excellent performance of the coal-based carbon-sand filter were analyzed by scanning electron microscopy and the lipid-
phosphorus method . [ Results] The removal effects of the four types of filters on turbidity, particle count, and UV, in water were

similar. However, the ammonia nitrogen removal rate of the coal-based carbon-sand filter (87.5% ) was significantly better than that of
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the quartz sand filter (11.8%), the coal-sand filter (63.9%), and the coconut shell carbon-sand filter (64.7% ). Moreover, its
filtration cycle was the longest (88 h), and the total number of colonies in outflow was only 36 CFU/mL. The ammonia nitrogen
removal rate of the coal-based carbon-sand filter decreased with the increase of the filtration rate, and the optimal filtration rate was 8
m/h. It increased with the increase of water temperature and dissolved oxygen concentration. In a low-temperature environment, the
ammonia nitrogen removal rate could be increased by increasing the dissolved oxygen content. The presence of the biofilm did not affect
the removal of conventional water quality indices such as turbidity, particle count, and UV, by the coal-based carbon-sand filter, but
it affected the filtration cycle and head loss of the filter. [ Conclusion] When coal-based activated carbon is used as the upper-layer

filter medium of the filter, the ammonia nitrogen removal rate of the filter can be significantly increased, the filtration cycle can be

extended, and meanwhile, the total number of colonies in outflow can be ensured to meet the requirements of the Standard for Drinking

Water Quality (GB 5749—2022).

Keywords bioactive filter media; coal-based activated carbon; drinking water treatment; ammonia nitrogen; filtration cycle
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Fig.7 SEM Images of Different Filter Media
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