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Likely the greatest limitation of all chromatographic methods is the limited peak capacity of the separations, which is ultimately pressure limited. There are two modern approaches to increasing peak capacity, through multidimensional separations and through (ultra) high pressure.

Yet these are not the only limits to efficiency. Guiochon has said, “We just do not know how to pack columns and avoid a certain degree of heterogeneity” [1]. John Knox has commented, “If the dispersion associated with the C term in the Knox equation does indeed arise mainly from mobile zone processes, considerable improvement in column performance should still be possible” [2].

It has been suggested that designing a more ordered interstitial region would lead to drastic improvements in column efficiency by reducing Eddy dispersion. Other studies have shown that improving mass transfer in the stagnant mobile phase lying in the pore space also increases the efficiency of a column. Despite five decades of research and several proposed efficiency equations, there is still no universal agreement as to the dependence of mobile phase broadening effects on linear velocity. We are addressing these issues, and have developed methods of deconvoluting the individual contributions using experiments performed under typical chromatographic conditions.
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