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Evaluation on humic-acid coated carriers for phenanthrene adsorption

ZHANG Zhenyi, LI Guanghe
(Department of Environmental Science &. Engineering, Tsinghua University, Beijing 100084, China)

Abstract: Humic acid in soil plays an important role in transfer of hydrophobic organic compounds such as
polycyclic aromatic hydrocarbons (PAHs). Humic acid can be coated onto some carriers, and its
adsorption performance is of great concern. In this study, glass beads in four different size ranges (37—63
pm, 105—125 pym, 177—250 pm, 350—500 pm) were used as the carrier and coated with humic acid
extracted from natural soil. The lab-scale experiment for phenanthrene adsorption was carried out. The
distribution of phenanthrene in solid and water phases was in accordance with Freundlich isotherms,
which implies that larger total surface area (TSA) leads to higher coating efficient and adsorption
capacity. However, when the ratio of Freundlich capacity parameter to coating efficiency was used to
evaluate the adsorption performance of humic acid in consideration of TSA, smaller particles (with larger
TSA) resulted in a smaller ratio value. This study provides a reference for further studies on improvement

of adsorption of humic acids.
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Table 1 Physical properties of soil sample

1.1

Depth Density Clay Silt Sand TOC
/cm /g+cm 3 /% /% /% /%
20 1. 68 25 44 31 6.8 1.2
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Fig. 1 A curve fit with Freundlich isotherms
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Table 2 Parameters for Freundlich isotherms

Carrier K; n 2
37—63 ym 1117 0.9119 0. 9945
105—125 pm 762 0. 8806 0.9977
177—250 pm 557 0. 8691 0.9973
350—500 pm 457 0. 8551 0.9571
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Fig. 2 Correlation of coating efficient

and total surface area
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