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TR ARGRIVIZ L DB EN=0AIE
DANDRIVIZK DB E =D RIE
Adsorption Mechanism in RPLC. Effect of the Nature of the Organic Modifier
Fabrice Gritti, and Georges Guiochon, Anal. Chem., 2005, 77 (13), 4257-4272

silica ' / i silica ' /’ i

High-energy sites Low-energy sites High-energy sites Low-energy sites

Figure 16. Schematic comparison of the adsorption mechanisms
of a solute from aqueous solutions of methanol (A) and acetonitrile
(B) onto a RPLC material. The different shadings represent the three
different “phases” involved in the chromatographic system. From top
to bottom, the bulk mobile phase (a water-rich solution), the adsorbed
mono- or multilayer of organic modifier molecules (a phase rich in
adsorbed organic modifier), and the Cig-bonded phase. The analyte
(phenol or caffeine) is represented by small ovals.
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Molecular Dynamics Simulations of Alkylsilane Stationary-Phase Order

and Disorder. 1. Effects of Surface Coverage and Bonding Chemistry
Katrice A. Lippa, Lane C. Sander, and Raymond D. Mountain
Anal. Chem., 2005, 77 (24), 7852-7861

Table 1. Structural Details of Simulated C3 Alkylsilane Chromatographic Phase Models

average phase
chain average end-to-end average average average % selectivity
density chain chain _ phase tilt of gauche oreN/BaP and
ligand type (umol/m?) spacing®?(A) length?<(A) thickness?4(A) angle®¢ (9) dihedrals category®
Monomeric
monofunctional Cig 1.71 95+ 14 149 4+ 2.3 9.0+ 46 50.3 + 22.4 38.2
monofunctional Cig 2.46 76 4 06 154 4 3.0 12.5 439 34.8 4+ 151 39.1
monofunctional C 3.28 7.2+ 0.7 16.8 + 2.9 15.7 4+ 3.3 19.7 + 10.3 38.4 1.72 (1) |
monofunctional C;g 3.28" 534+1.0 19.6 + 2.6 19.0 + 3.1 13.4 +£ 9.7 26.3
monofunctional Cig 491 52+ 0.8 215+ 1.2 21.3+1.3 78 +3.9 16.0
monofunctional C;g 4,914 41+ 04 219+ 1.8 2164 2.1 85+51 13.0
Polymeric
trifunctional, tri-Cig 1.64 31402 14.0 + 3.6 9.7+ 4.2 446 4+ 18.4 34.2
trifunctional, tri-Cig 2.46 31401 17.1 4+ 3.5 14.3 4 5.0 30.5+ 18.4 32.4
trifunctional, tri-Cqg 3.28 3.1+01 209 + 1.6 19.4 £+ 2.3 19.7 + 10.2 20.4
difunctional, tri-Cig 3.89 3.14+0.1 21.2+1.9 20.2 + 5.0 13.7 + 20.4 18.7 1.61 (I)
trifunctional, tri-Cig 4.09 3.1+02 214+ 1.4 21.1+1.6 8.7+43 19.6
trifunctional, tri-Cig 4.30 31+0.2 21.3+1.9 21.14+25 93+ 74 18.2 .11 (1
difunctional, tri-Cqg 491 31+02 219+ 0.9 21.7+1.1 76+ 4.2 14.1
trifunctional, tri-Cig 4.91 3.1+01 21.3+1.3 209+ 1.6 8.5+ 5.0 19.2 0.71 (H)
trifunctional, 491 3.14+£0.2 216 £ 1.2 21.1+£1.5 8.8+ 5.8 15,7
branched12-mer-Cig
trifunctional, 491 31+02 221+1.1 21.8+1.2 9.9 4+ 4.7 12.6
cyclic 12-mer-Cig
triﬁénctional, 5.94 3.0+0.2 222409 22.1+1.0 6.1+ 2.7 10.4 0.49 (H)
tri- 18

2 Distance between Si atoms of the alkylsilane chains. ? Uncertainty represents standard deviation of 100 measurements. ¢ Distance between Si
atom and end C atom of the alkylsilane chain. ¢ Magnitude of the distance vector between Si and end C of the alkylsilane chain perpendicular to
the quartz surface. ¢ Relative to the axis perpendicular to the quartz surface. ” Experimentally determined selectivity coefficients for C;s3 RPLC
phases at room temperature that are represented by simulation models (see ref 33 for more details). £ Shape selectivity of stationary phases
categorized as high (H; orgn/Bap < 1), intermediate (I; 1 < aergnyap < 1.7), and low (L; aerpnyeap > 1.7). # Ligands placed in a clustered formations
to minimize interchain spacing. 1
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Molecular Dynamics Simulations of Alkylsilane Stationary-Phase Order

and Disorder. 1. Effects of Surface Coverage and Bonding Chemistry
Katrice A. Lippa, Lane C. Sander, and Raymond D. Mountain

) Anal. Chem., 2005, 77 (24), 7852-7861
(a) monomeric C,,

3.28 pmol/m’

1.71 pmol/m’

2.46 pmol/m’

LEGEND:

(C) carbon in gray
(O) oxygen in red

(Si) silicon (of chain) in blue
(H) not displayed

Figure 3. Side- and top-view snapshots of simulated (a) monomeric Cqs and (b) polymeric C4g chromatography models at various surface
coverages. The atoms are color-coded according to the legend; H atoms are not displayed in the interest of clarity.
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