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Characterization of Adsorption on Phosphorus in Stuffings and Its Removal in Substratum in
Wetland
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Abstract: Steel slag, shale, brown soil and gravel were utilized to study adsorption of phosphorus in stuffing in a constructed
wetland. The experiment results showed that: P adsorption in the wetland substratum with the materials mentioned above could
be simulated well by Langmuir equation. The maximum P adsorption capacity for steel slag, shale, brown soil and gravel were
found to be: 2 500.00 mg-kg™,666.67 mg-kg™,2.55 mg-kg™ ,0.54 mg-kg™ respectively. According to the size of the maxi-
mum P adsorption capacity of these substratum, there was an order in rank: steel slag>shale> brown soil>gravel. Maximum
adsorption amount b and adsorption constant a of P adsorption were determined at initial P concentrations with 0~20 mg-L™,
0~50 mg-L™",0~100 mg-L.",0~150 mg-L™",0~300 mg-L.™" and revealed that there was a large difference between them. De-
pending on the range of concentrations applied, the maximum P adsorption capacity of steel slag increased by 6.5 times, from
384.62 mg-kg™ to 2 500.00 mg-kg™, while the bonding capacity decreased by 32.5 times, from 2.6 to 0.08 mg-kg™ in magni-
tude, respectively. TP concentrations of both influent and effluent of the wetland were 2.774 mg-L™" and 0.211 mg-L™, re-
spectively, at HRT=0.95 d, indicating that TP removal efficiency was 91.52%.
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Figure 1 Layout of the subsurface constructed wetland for treating effluent of bioreactor
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Figure 2 Phosphate adsorption isotherm curves on the different substratum in the constructed wetland
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Table 1 The Langmuir equation and the related parameters

of the substratum
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Figure 3 Effects of the initially various P concentrations on maximum P

adsorption capacity (b) and bonding capacity (a) of steel slag
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Figure 4 TP concentration in influent and effluent of wetland

and TP removal efficiency
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Figure 5 The changes of TP concentration in different

sampling site of wetland
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