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Abstract: Molecular dynamics simulations were performed of the adsorption of methylene blue (MB) on model beidellite, 
montmorillonite, and muscovite mica surfaces, using a previously determined empirical force field developed for dioctahedral 
clays. The simulations show that the adsorption of MB on mineral surfaces can result in a variety of configurations, including 
single and double layers of MB parallel to the basal surface, and irregular clusters. The d(001) values of ∼12.3 and ∼15.7 Å 
are assigned to dry phases with parallel single and double layers of MB, respectively, in agreement with X-ray studies. At 
intermediate MB loadings, stacks inclined to basal surfaces are formed. The stacks of MB ions inclined by 65–70° relative to 
the (001) plane of muscovite are not found on dry surfaces, in contrast to previous studies. Configurations similar to those 
proposed by others form spontaneously in the presence of H2O, but the ions in the model systems are not quite as ordered and 

not ordered in exactly the same way as the ones previously described, and they display a mobility that is not compatible with 
strict atomic order. The formation of a triple layer of H2O interspersed with ions may occur in the interlayer. Overall, the results 

of the simulations confirm that the MB-ion method must be used with great caution in surface-area determinations, because of 
the multiplicity of possible configurations. At the same time, the ability for adsorption to occur as either single or multiple MB 
layers is useful to determine cation-exchange capacity over a wide range of surface-charge densities. 
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