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Characteristics of adsorption of phosphorus by sediment under hydrodynamic action
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(1. College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China;
2. State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering,
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Abstract; In order to investigate the patterns of adsorption of phosphorus by sediment under different hydrodynamic
actions, the adsorption of phosphorus and the vertical distribution of phosphorus were investigated through experi-
ments in an elongated annular flume. The effects of velocity , initial phosphorus concentration ,and sediment concen-
tration were investigated. The results show that the vertical distribution of velocity in the elongated annular flume
matched the logarithm law. The concentration of soluble reactive phosphate was distributed unevenly along the
depth , and the maximum value appeared in the middle of the depth. The adsorption pattern of phosphorus under dif-
ferent velocity conditions depends on the mass concentration of soluble phosphorus. The amount of adsorption per u-
nit mass of sediment decreased as the velocity increased when the phosphorus concentration was low, while it in-
creased when the phosphorus concentration was high. The adsorption amount of phosphorus per unit mass of sedi-
ment increased as the sediment concentration decreased or the initial phosphorus concentration increased. The first-
order and second-order dynamic equations can be used to describe the adsorption behavior of sediment in the Hua-

ihe River. With the deposition of suspended sediment,the phosphorus concentration increased to a maximum at 0.

25 h and then decreased.
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sorption-deposition experiment; adsorption behavior of sediment in Huaihe River
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Fig. 1 Schematic diagram of elongated annular flume and plexiglas gear
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Fig. 6 Comparison of fitted results of different dynamic sorption equations under different velocity conditions
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Fig. 7 Change of phosphorus mass concentration caused by deposition of sediment after motor was turned off
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