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Adsorption Mechanism of Lanthanum and Ammonium Ions on Kaolinite
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Abstract: The adsorption mechanism of La® and NH," ions on (001) and (00-1) planes of kaolinite has been studied
based on the first-principle calculation of plane-wave pseudopotentials of density functional theory. The results show that
La®™ ions are mainly adsorbed on kaolinite surface through electrostatic interaction, while NH," ions are adsorbed thereon
through both electrostatic interaction and hydrogen bonding, with more electrons transferred onto kaolinite surface than
La™. The absolute values of adsorption energy for ions on (001) plane of kaolinite are in the following descending order:
La*>NH,">H,0, while on (00-1) plane in the following descending order; NH,">La*>H,0. It is found that La™
ions are prone to be adsorbed on (001) plane, while NH," ions are prone to be adsorbed on (00-1) plane. When
ammonium sulfate is used as a leaching agent, rare earth ions like La™ adsorbed on the (001) plane can only be
effectively displaced with the leaching agent at a certain concentration.
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