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Fig. 1 Schematic diagram of capping plate sample, the experimental device of scour resistance and water permeability
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Fig. 5 -Changes of scour resistance and water permeability of
the active capping plates with different Al-PIA particle size
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Preparation of active capping plate for sediment in urban river and its effect
on nitrogen and phosphorus reduction
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Abstract Nowadays, the overloaded nitrogen and phosphorus in some Chinese urban rivers was deemed one
of the factors that induces water eutrophication. Thereby, it is necessary to take actions for eutrophication
abatement. The in-situ capping method is an effective treatment method to reduce nitrogen and phosphorus in
urban inner rivers. However, the granular capping material has problems such as not easy to be uniformly
distributed during construction, and easy to lose during flooding and drainage in the rainy season, which leads to
the deterioration of the reduction effect of nitrogen and phosphorus. Aiming at these problems, the active
capping plates were seminally employed to reduce the nitrogen and phosphorus from contaminated sediment. In
brief, this active capping plate was prepared from AIl-PIA, cement and fly ash as the main raw materials. The
effects of material ratio, water/material ratio, forming pressure and. AI-PIA particle size on the scour resistance
and water permeability were subsequently examined. In addition, the indoor static simulation test was conducted
to investigate the performance of active capping plate on controlling the release of phosphorus and nitrogen by
taking the contaminated sediment as the probe. The results revealed that the optimum working conditions for
active capping plate preparation were following: the proportion of 70%, 15% and 15% for Al-PIA (particle size
ranges from of 1~3 mm) cement or fly ash, respectively, the water/material ratio of 0.25, and forming pressure
of 1.00 MPa. Under these conditions, the prepared active capping plate had good scour resistance and water
permeability with scour resistance coefficient 0of98.01% and water permeability coefficient of 0.139 cm-s™". The
active capping plate mainly contained elements such as Si, Al, Ca, Fe, and their mass fractions were 28.99%,
26.99%, 22.78%, 14.50%, respectively. Moreover, in comparison with the control system, the average reduction
rates of TP and NH;-N releasing from contaminated sediment by active capping plate system were 73.78% and
53.93%, respectively. The phosphorus. and nitrogen concentrations in the overlying water of capping system
significantly differed from those of the control system (P<0.05), indicating the active capping plate was effective
in controlling the release of nitrogen and phosphorus from the contaminated sediment.

Keywords urban inner river; contaminated sediment; capping; active capping plate; nitrogen; phosphorus
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