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Abstract
A computational study of the packing of various bonded-phase ligands bound to chromato-
graphic silica is presented. This is done with the intention of examining the type of surface
structures that are typically found in real chromatographic systems. Utilizing the surface
structure of the (111) face of the [S-cristobalite crystal it is shown that the maximum
surface coverages of dimethyl octyl silane, dimethyl octadecyl silane, triisopropyl silane,
diisopropyl octyl silane, and diisopropyl octadecyl silane can be calculated that are in good
agreement with experiment. The maximum surface coverages are also calculated for the
(100) face of the S-cristobalite crystal and for a set of random silica surfaces. The coverages
for the latter two surface types are found to be significantly lower than the experimental
values for chromatographic silica surfaces. These results further suggest that chromato-
graphic silica surfaces may resemble crystalline surface sites similar to the (111) face of
[B-cristobalite, as has been previously suggested in the literature. Hence, these structures
can be reliably utilized in molecular simulations of bonded-phase chromatography where

the atomic-level detail of the silica surface has been previously lacking.



