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Impact of step-feed mode on removal of nitrogen
in a constructed rapid infiltration system
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(1. School of Resource and Environmental Engineering, Wuhan University of Technology, Wuhan 430070, China;
2. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract In order to improve the removal performance of constructed rapid infiltration ( CRI) system, two
CRI systems were operated with bank sand/steel slag ( system 1) or bank sand/zeolite ( system 2) as media ma—
terial , respectively, and the effect of stepfeed position and stepHfeed ratio on the removal efficiencies of nitrogen
and COD,,, as well as the vertical distribution patterns of nitrogen in them were investigated. The results showed
that when the stepdeed ratio was 2: 1 and stepfeed position was at a depth of 600 mm below the surface, the TN
removal efficiencies of system 1 and system 2 reached 50.90% and 45.93% , respectively, increasing by
12.45% and 12.23% compared with the normal flooding pattern, whereas no significant effect was observed for
NH,-N and COD,;, removal. The TN removal efficiencies of system 1 and system 2 were 47. 80% and 36.21% ,
respectively, increasing only by 9.35% and 2. 51% when the step-feed ratio was 1: 1 and the step-feed position
was at 1 000 mm depth, and the removal efficiencies of NH;-N and COD,,, decreased dramatically. The vertical
distribution patterns of different forms of nitrogen, DO and ORP ( oxidation-reduction potential) in CRI system
suggested that the aerobic conditions in the upper layer favored nitrification and organic matter degradation, while
the anoxic conditions in the bottom layer enhanced denitrification. Furthermore, the addition of steel slag was
more efficient than zeolite in removing pollutants. These results implied that an improved nitrogen removal can be
achieved through optimizing stepfeed position and step-feed ratio in the CRI system.
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Fig. 1  Schematic diagram of CRI
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Table 2 Removal efficiency of pollutants at different step-feed position with varied step-feed ratios( %)
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2 5t MO 38.132.92  45.93£8.76  27.84+3.86 36.21 £3.72 27.52+0.77 18.38£2.03  33.70 +13.61
CODy,  59.10£1.46 56.50 +4.27 61.85%2.14 32.64+14.08 31.3924.69 45.96 +21.83 68.07 +12. 62
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Fig. 2 Variations of different forms of nitrogen along CRI depth at different stepfeed ratios in system 1
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Fig. 3  Variation of different forms of nitrogen along CRI depth at different stepfeed ratios in system 2
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