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Abstract: The study of the microscopic mechanism of ion exchange adsorption is of great significance for
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understanding the occurrence mechanism of various important processes in soil. Based on the theory of
asymmetric orbital hybridization, this study employed the static constant current method to reveal the
types and strengths of the adsorption force for Mg”" on the surface of H -, K"-, Ca’ -, Cs” -montmoril-
lonite particles at subatomic scale. It further elucidated the mechanism of the asymmetric orbital hybrid-
ization in influencing ion exchange adsorption on clay mineral surfaces. The results showed that: @ Zero-
order kinetics of Mg”" adsorption was observed on both K" - and Cs' -montmorillonite surfaces, whereas
on the surfaces of H" -montmorillonite and Ca”" -montmorillonite, only first-order kinetics was observed.
The equilibrium adsorption amount(N ) of Mg®" on the surface of four saturated montmorillonite samples

., Cs -, H" -montmorillonite from

showed obvious differences, which were in the order of K'-, Ca
more to less, and this difference was due to the different ads forces of the four ions on the surface of mont-
morillonite particles. @ The infrared spectroscopy analysis results of four saturated samples of montmoril-
lonite showed that in a strong electric field, the stretching frequency of Si—O bond inmorillonite decreased
from large to small in turnas K, H', Ca’", Cs', and the interaction force between the four cations and
O atom on the surface of montmorillonite decreased from strong to weak in turnas Cs™, Ca’", H , K.
@ The type of saturated cation on the surface of montmorillonite particles deeply influenced the electro-
chemical properties of the montmorillonite surface, thereby affecting the adsorption behavior of ions. For
the adsorption of montmorillonite, the type of adsorbed cation and the asymmetric orbital hybridization
effect on the charged clay surface were mutually coupled.
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