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Fig.1 Isotherms of phosphorus adsorption on surface

coatings from Yongding River
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Fig. 2 Isotherms of phosphorus adsorption on surface

coatings from Tsinghua pond
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Tab.2 Thermodynamic model of phosphorus adsorption

on surface coatings from Yongding River
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Fig.3 Isotherms of phosphorus adsorption on surface

coatings at different temperatures
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Tab.3 Thermodynamic model of phosphorus adsorption

on surface coatings from Tsinghua pond
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Fig. 4 Isotherms of phosphorus adsorption on surface

coatings at different oscillation rates
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Isotherms of phosphorus adsorption on surface
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Fig. 6 Isotherms of phosphorus adsorption on surface
coatings at different pHs prepared by running

water
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Thermodynamics study of nutrient phosphorus adsorption

on surface coatings in aquatic environment

LI Ling®, ZHANG Qing-ging, SHEN Yu
( State Key Laboratory of Hydroscience and Engineering. Tsinghua University, Beijing 100084, China )

Abstract: Nutrient phosphorus is one of key factors which restrict phytoplankton growth and
reproduction, and even the occurrence of water eutrophication. Surface coatings in aquatic
environment possess a strong adsorption to phosphorus. It is of great significance for water
environment treatment to study the adsorption characteristics of phosphorus on surface coatings.
Surface coatings sampled from several natural waters are used to absorb orthophosphate solution with
different initial concentrations and the influence of several environmental factors is analyzed. Thus,
the thermodynamic features are studied and the adsorption isotherms under different environmental
conditions are obtained. The results show that the adsorption thermodynamics are fitted with the
Langmuir model very well. Temperature and oscillation possess great impact on the adsorption
process. The best adsorption temperature is 25-30°C. The maximum equilibrium adsorption capacity
increases as oscillation rate increases. pH hardly affects the thermodynamic features itself, but pH
has an indirect impact on phosphorus adsorption by the floc generated in an alkaline environment.
Meanwhile, it is found that adsorption rate and the amount of phosphate adsorbed per unit mass of
surface coatings at equilibrium are mainly affected by phosphorus load. The gross mass of phosphorus

and the total adsorbent dosage are key factors which influence the total adsorption capacity.

Key words: aquatic environment; nutrient phosphorus; surface coatings; adsorption thermodynamics;

adsorption isotherms



