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SUMMARY 

A pH method for the interpretation of the chromatographic behaviour of 
ionogenic substances in both reversed-phase and ion-exchange high-performance 
liquid chromatography is proposed. The pH determination in a particular polar 
mobile phase is easily performed by means of a simple potentiometric procedure. 
Equations are derived concerning the retention of ionogenic substances in the light of 
the proposed pH approach. An experimental check with two different water-organic 
mobile phases showed good agreement between theory and experiment. The method 
allows one to predict the sequence of appearance of the components in a chromato- 
graphic separation and even to change this sequence. 

INTRODUCTION 

Until recently, the most commonly used chromatographic technique for the 
separation of ionogenic substances was ion-exchange liquid chromatography (IEC)‘. 
Nowadays, together with this mode, reversed-phase liquid chromatography (RPLC) 
seems to be the most popular technique for the separation not only of ionogenic but 
also of a great number of substances having various properties’*. In addition to 
other advantages, these two effective techniques use readily available and inexpensive 
polar mobile phases, mainly mixtures of water with organic solvents (methanol, ace- 
tonitrile, etc.). Compared with “normal-phase-’ chromatography, RPLC and IEC 
provide a further possibility for the separation of substances (mainly ionogenic) 
based on appropriate pH control of the mobile phase. 

Based on theoretical considerations, equations are derived3 that have been 
used successfully in predictin, m the chromatographic behaviour of a number of iono- 
genie substances (organic acids and bases) as a function of pH. It must be emphasized 
that the interpretation of the ionization effect in non-aqueous mobile phases is dif- 
ficult because of many problems connected with the pH measurements in non- 
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