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Abstract: In view of the selection of manganese sand material and the removal effect of iron and
manganese during the start-up period of the groundwater treatment plant in a city in Shaanxi Province, the
adsorption characteristics of different manganese sand materials were analyzed, the properties of iron and
manganese removal and removal efficiency of different filter media at the start-up and mature periods were
studied. The results showed that although the manganese dioxide content and the static adsorption capaci-
ty of the manganese sand material in different areas were different, all kinds of manganese sand materials
always had a good effect of removing turbidity, iron and manganese, and the phenomenon of divalent
manganese penetrating the filter did not happen during the start-up period of 30 d. Total iron and bivalent
manganese content could be reduced to 0.03 mg/L. and 0. 05 mg/L or less, and differences in the char-
acteristics of manganese sand material did not resulted in the significant difference of iron and manganese
removal in the start-up period of manganese sand filter. Quartz sand or anthracite could gradually produce

manganese removal effect after 6 days of start-up period, reaching maturity after about 30 days of opera-
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tion, and the content of bivalent manganese in the effluent was stable. After the first 4 days of the start-
up period, ammonia nitrogen degradation was observed in the filters composed of various filter media, and
ammonia nitrogen could achieve a stable removal effect at about 12 days. It could be seen from the pollu-
tants removal rule along the way of quartz sand-manganese sand filter layer that the divalent manganese
was mainly removed in the manganese sand filter layer during the start-up period. After entering the ma-
turity stage, the quartz sand layer had an excellent manganese removal effect and the ammonia nitrogen
removal effect was also significantly improved. All kinds of pollutants were mainly removed in the quartz
sand filter. The removal of total iron and turbidity did not show any significant correlation with material

type and filtration stage. The removal regularity of total iron and turbidity in quartz-manganese sand filter
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layer did not change obviously during start-up period and mature period.
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Fig. 1 Flow chart of test system
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Fig.2 Manganese removal trends
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Fig.3  Characteristics of pollutant removal in start-up period
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Fig.4 Characteristics of pollutant removal in mature period
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