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Abstract:  Ammonia nitrogen and manganese in surface raw water were removed by
iron-manganese composite oxide film filter material enhanced by countercurrent oxygenation at the bottom
of a pilot-scale filter column test system at low temperature. The influences of oxygenation intensity and

operational parameters (ammonia nitrogen concentration, manganese concentration and filtration velocity)
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were investigated, and the microscopic characteristics (morphology, composition and crystal structure) of
the oxide film before and after oxygenation were analyzed. When water temperature was 8 “C, and the
concentrations of ammonia nitrogen and manganese in influent were 2.0 mg/L. and 3.0 mg/L,, the thickness
of the filter layer required for complete removal of manganese was reduced from 80 em to 60 e¢m, and the
ammonia nitrogen concentration in the effluent decreased from 0.7 mg/L to 0 mg/L after countercurrent
oxygenation. In addition, higher removal efficiency of ammonia nitrogen was obtained with the increase of
oxygenation intensity. When the oxygenation intensity was 0.6 mL/(cm’+min) and the filtration velocity
was 7.0 m/h, the removal efficiency of ammonia nitrogen and manganese was the largest. In addition,
microscopic characterization analysis results showed that countercurrent oxygenation changed the surface
morphology of the filter material under hydraulic action. However, the countercurrent oxygenation did not
change the composition and crystal structure of the iron-manganese composite oxide film. Therefore,
countercurrent oxygenation can significantly improve the removal efficiency of ammonia nitrogen and

manganese in surface raw water by iron-manganese composite oxide film filter material at low temperature.
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