Accepted Manuscript

Title: Probing selectivity of mixed-mode reversed-phase /
weak-anion-exchange liquid chromatography to advance
method development

Authors: José Luis Dores-Sousa, Jelle De Vos, Wim Th. Kok,
Sebastiaan Eeltink

PII: S0021-9673(18)30951-8

DOI: https://doi.org/10.1016/j.chroma.2018.07.067
Reference: CHROMA 359579

To appear in: Journal of Chromatography A

Received date: 18-6-2018

Revised date: 23-7-2018

Accepted date: 25-7-2018

Please cite this article as: Dores-Sousa JL, De Vos J, Kok WT, Eeltink S,
Probing selectivity of mixed-mode reversed-phase / weak-anion-exchange liquid

chromatography to advance method development, Journal of Chromatography A
(2018), https://doi.org/10.1016/j.chroma.2018.07.067

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.


https://doi.org/10.1016/j.chroma.2018.07.067
https://doi.org/10.1016/j.chroma.2018.07.067

Probing selectivity of mixed-mode reversed-phase / weak-anion-exchange liquid
chromatography to advance method development

José Luis Dores-Sousa?, Jelle De Vos?, Wim Th. Kok?, Sebastiaan Eeltink**

Wrije Universiteit Brussel (VUB), Department of Chemical Engineering, Pleinlaan 2, B-1050
Brussels, Belgium

2yvan 't Hoff Institute for Molecular Sciences, University of Amsterdam, Science Park 904, 1098 XH
Amsterdam, The Netherlands

(*) corresponding author
Pleinlaan 2, B-1050, Brussels, Belgium
Tel.: +32 (0)2 629 3324, Fax: +32 (0)2 629 3248, E-mail: sebastiaan.eeltink@vub.be
Highlights

o Selectivity of mixed-mode reversed-phase/weak-anion-exchange columns were evaluated
e RPand IEX retention mechanisms were investigated for different compound classes
e Anovel model combining mixed-mode retention mechanisms was proposed and validated

Abstract

The current study comprises a systematic investigation to assess retention properties and
selectivity of a mixed-mode reversed-phase / weak-anion-exchange (RP/WAX) stationary phase to
aid method development. Retention was investigated for different compound classes which vary
in hydrophobicity, van der Waals surface area, and charge as function of organic content, pH, and
ionic strength of the mobile phase. The linear-solvent-strength model was successfully applied for
aromatic hydrocarbons to obtain retention-time predictions based on log P values and van der
Waals surface area values. For phenols, predictions were based on log P values and data from a
single scouting run performed in isocratic mode to estimate the S parameter; the deviations
between experimental and predicted retention times were smaller than 6%. To describe the
mixed-mode (RP/WAX) retention behavior of singly and doubly negatively-charged aromatic acids,
a novel model combining the linear-solvent-strength and the empirical stoichiometric-
displacement-net-charge models is proposed and validated. Using combinations of three scouting
runs that are not linearly dependent, the maximum prediction error was 11% and changes in
selectivity were correctly forecasted when altering the mobile-phase composition, i.e., either
organic modifier content or ionic strength. When using nine scouting runs in combination with a
least-squares regression approach to determine the model parameters, the maximum prediction
error was 6%.
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