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The Phosphorus Adsorption Characteristics of
Different Fillings in Artificial Wetland
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gxi Normal University Jiangxi Provincial Key Lab of Protection and Utilization of Subtropical Plant Resources

Nanchang 330022 China)

Abstract: In this study the phosphorus adsorption characteristics of four fillings included slimy shale
black shale honeycomb cinder and river sand which were used in the constructed wetland were studied by iso—
thermal adsorption experiment and adsorption kinetics experiment. The results of the isothermal adsorption ex—
periment showed that the phosphorus adsorption capacity of the four fillings increased as the initiative concen—
tration of the phosphate increased and the phosphorus adsorption capacity of slimy shale and honeycomb cin-
der was much larger than that of black shale and river sand. In the experiment of adsorption kinetics the re—
sults of the curve indicated that the characteristics of the phosphorus adsorption kinetics in the four kinds of
fillings were the same. At the beginning time the phosphorus was absorbed very fast in the different fillings and
then slow down until the adsorbance reached the adsorption equilibrium. The order of the phosphorus adsorp—
tion capacity in the four fillings was that honeycomb cinder > slimy shale > river sands > black shale. The re—
sults indicated that the efficiency of honeycomb cinder and slimy shale were much better than that of the other

two fillings when being used in removal phosphorus.
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Tab.1 Chemical elements content of the four fillings %
Chemical elements

Filling name Fe Al Si Mg Ca K Na
Slimy shale 0.131 0.295 0.536 6.723 33.351 0.0208 0.039
Black shale 7.531 7.016 21.640 3.951 5.995 0.878 1.340
Honeycomb cinder ~ 3.527 13.960 21.770 0.464 2.114 2.108 0.627
River sand 1.313 4.340 29.560 0.175 0.144 2.701 0.235
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Tab.2 Physical properties of the four fillings

/ /nm [(m® g™ 1% /(g*em™?)
Filling name Granular diameter ~ Mean aperture Specific area Porosity Dry capaucity
Slimy shale 60 1.788 0.286 48.32 7.834
Black shale 60 2.106 0.128 50.24 1.481
) 60 2.024 0.279 43.21 0.709
Honeycomb cinder
River sand 60 1.952 0.775 58.62 2.646
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Fig.2 Effect of initial concentration on efficiency of phosphorus removal
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Fig.3 The phosphorus adsorption kinetic curve of four fillings
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