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Abstract

In reversed-phase liquid chromatography, organic eluents are adsorbed on the hydrophobic stationary
phase. In last ten years, studies on eluent component adsorption have become popular. However, the
effect of the adsorbed layer on the retention mechanism has not been elucidated. The aim of this study is to
clarify the effect of adsorbed eluent component on stationary phases on the retention mechanism. The
studies are divided into three parts, 1) method development by a novel frontal analysis in the staircase
mode, 2) effect of electrolyte addition on excess adsorption isotherm on RP-HPLC, 3) effect of counter ion
on excess adsorption of water on anion exchange resin.

Results and discussion

1) Method development by a novel frontal analysis method in the staircase mode

A novel frontal analysis has been developed for the measurement of excess adsorption isotherms of a
mobile phase component. The method can be applied to the measurement of the excess adsorption
isotherms of organic eluent components from solutions containing electrolyte.

2) Effect of electrolyte addition on excess adsorption isotherm on RP-HPLC

The excess adsorption of acetonitrile increased when NaHSO4, NaH2PO4, NaCl or CH3COONa was added
to the mobile phase, whereas the addition of NaBr or NaClO4 reduced the excess adsorption of acetonitrile.
The retention of alkylbenzenes shows negative correlation with the excess adsorption of acetonitrile.

3) Effect of counter ion on excess adsorption of water on anion exchange resin.

The order of effect of anion on excess adsorption isotherms of water on Inertsil AX is similar to
Hofmeister’s series. The retention of neutral compounds decreases with the increase of the excess
adsorption of water, indicating that the adsorbed water interferes with adsorption of neutral compounds
onto the stationary phase.

Conclusion
The excess adsorption depends on the type of electrolyte added to mobile phases. In addition, retention of
analytes is affected by excess adsorption.
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