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Abstract: The surface of quartz sand (QS) was modified with composite metals to enhance the
pollutants removal capability of biological sand filters. The pollutants removal efficiency of modified
quartz sand filters during the start-up phase, as well as the biomass after stable operation were examined,
using simulated wastewater treatment plant effluent as the treatment medium. The surfaces of iron oxide
modified sand (FS), iron—manganese modified sand (FMS), and iron—zinc modified sand (FZS) all

developed secondary structures comprising distinct metal oxide layers, which significantly enhanced the
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adhesion and proliferation of microorganisms. Following the start-up of each filter, the turbidity removal
efficiency stabilized within approximately 5 days. The COD removal efficiency reached a steady state after
19-24 days. The steady-state removal efficiency of NH,'=N exhibited a lag of 2—4 days relative to that of
COD. After the successful biofilm formation, the removal efficiencies of COD and NH,'~N in the three
modified quartz sand filters were significantly enhanced compared to those in conventional quartz sand
filter. Notably, the FZS filter demonstrated the most effective treatment performance, achieving average
removal efficiencies of 54.2% for COD, 89.9% for NH,"=N, and 88.2% for turbidity. The average biomass
of the QS, FS, FMS, and FZS filters was 6.47 mg/g, 7.43 mg/g, 8.31 mg/g, and 8.92 mg/g, respectively.
Notably, the biofilm from the FZS filter exhibited the highest extracellular polymeric substances (EPS)

content, which contributed to superior biofilm formation rate and enhanced biofilm stability on its surface.
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Fig.1 Schematic diagram of experimental setup
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Fig.3 EDS spectra of quartz sands
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Fig4 Change in COD removal efficiency
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