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Fig. 3 Adsorption thermodynamic process of phosphorus by
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Adsorption characteristics of phosphorus by surface sediments in the
fluctuation zone of the Lanzhou section of the Yellow River

WANG Ruofan’, TIAN Tian, LIU Hua, WANG Yujun, TIAN Kaidong, YANG Guang, SUN Hezhou

School of Environmental and Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China
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Abstract In order to explore the adsorption characteristics of phosphorus by surface sediments in the
fluctuation zone of the Yellow River, based on adsorption kinetics, adsorption thermodynamics and single-factor
experiments, the surface sediments of the Yellow River (Lanzhou section) in the fluctuation zone were collected
on site for laboratory simulation study. The results showed that the adsorption kinetics of phosphorus onto the
sediments contained 3 stages: rapid adsorption, slow adsorption and adsorption equilibrium, and under the
disturbance conditions, the adsorption capacity could reach higher than 85% of the maximum adsorption
capacity within 10 min, and arrived adsorption equilibrium in 480 min. The adsorption of phosphorus by the
sediments conformed to the Langmuir adsorption isothermal equation, and the maximum theoretical adsorption
capacity Q,, increased with the increase of temperature, and Q,, reached 119.831 mg-kg ' at 25 °C. In the single-
factor experiment, the increase of disturbance frequency had a significant promoting effect on the adsorption
capacity of phosphorus. When the pH was 7~8, the adsorption effect of the sediments was the best, followed by
acidic conditions, and the adsorption effect was poor under alkaline conditions. When the concentration of
KH,PO, in the overlying water increased, the adsorption capacity increased, and the adsorption rate showed a
downward trend as a whole. Thus, the surface sediments in the fluctuation zone of the Yellow River had a
certain interception effect on phosphorus, and the disturbance of river water could promote the adsorption of
PO,”-P by the sediments, but the pH change of water and the high concentration of land-based pollutants could
weaken the adsorption and interception of phosphorus in the fluctuation zone. The results of this study can
provide a research basis for the prevention and control of water pollution in the upper reaches of the Yellow
River and the ecological management of the fluctuation zone.

Keywords sediment; environmental factors; adsorption; thermodynamics; kinetics
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