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Adsorption of Aflatoxin on Montmorillonite Modified by Low-Molecular-Weight

Humic Acids

YAO Jia-jia', KANG Fu-xing’, GAO Yan-zheng'

(1. Institute of Organic Contaminant Control and Soil Remediation, Nanjing Agricultural University, Nanjing 210095, China; 2. State
Key Laboratory of Pollution Control and Resources Reuse, School of Environment, Nanjing University, Nanjing 210090, China)

Abstract: The adsorption of a typical biogenic toxin aflatoxin B; on montmorillonite modified by low-molecular-weight humic acids
(M, <3500) was investigated. The montmorillonite rapidly adsorbed the aflatoxin B, until amounting to the maximal capacity, and
then the adsorbed aflatoxin B, slowly released into solution and reached the sorption equilibrium state after 12 h. The sorption isotherm
of aflatoxin B, by montmorillonite could be well described by Langmiur model, while the sorption isotherm by humic acid-modified
montmorillonite was well fitted by using the Freundlich model. The modification of the montmorillonite with humic acids obviously
enhanced its adsorption capacity for aflatoxin B,, and the amounts of aflatoxin adsorbed by modified montmorillonite were obviously
higher than those by montmorillonite. The sorption enhancement by humic acid modification was attributed to D the enlarged adsorption
sites which owed to the surface collapse of crystal layers induced by organic acids, and @) the binding of aflatoxin with the humic acid
sorbed on mineral surface. In addition, the adsorption amounts of aflatoxin by montmorillonite and modified montmorillonite increased
with the increase of pH values in solution, and more significant enhancement was observed for the latter than the former, which
attributed to the release of humic acids from the modified montmorillonite with the high pH values in solution. This indicates that
increasing the pH values resulted in the enhanced hydrophilic property and the release of the organic acids presented in modified
montmorillonite, and more sorption sites were available for aflatoxin on the modified montmorillonite. Results of this work would
strengthen our understanding of the behavior and fate of biological contaminants in the environment.
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