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Studies on the Retention Mechanism of N-Methylaniline Bonded
Silica for High Performance Liquid Chromatography

ZHOU Rong FENG Yu-gi DA Shi-lu
College of Chemistry and Molecular Sciences Wuhan University Wuhan 430072  China

Abstract Three N-methylaniline bonded stationary phases containing different bonding amounts were
prepared by modifying silica gel with N-methylanilinetriethoxysilane. Influences of the bonding
amounts on the retentions and selectivity of polycyclic aromatic hydrocarbons PAHs  polar- acid-
and basic-substituted aromatic compounds were investigated in reversed- and normal- phase high per-
formance liquid chromatography. In the reversed-phase liquid chromatography the plots of logk” a-
gainst the carbon atom numbers for alkylbenzenes are linear and the retentions and relative retentions
of the solutes including alkylbenzenes PAHs and nitrobenzenes increased with the increase of the
bonding amounts and water volume fractions in mobile phase. The results indicated that the hydropho-
bic interaction played a major role in the retention process. In the normal-phase liquid chromato-
graphy the retentions of PAHs increased and the retentions of nitrobenzenes decreased with the in-
crease of bonding amounts. With the increase of bonding amounts the retentions of acidic compounds
increased and the retentions of basic solutes decreased considerably. It is indicated that the number of
imino groups increased and the activity of residual silanols diminished with the increase of bonding
amounts. The retentions of solutes on the stationary phases result from acid-basic dipole-dipole -7
and charge transfer interactions in the normal phase chromatography.
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Table 1 Retentions and relative retentions of some solutes on the three bonding phases”
Stati Solute
R tdt;londry ¢ V&(];ter benzene naphthalene biphenyl nitrobenzene p-dinitrobenzene  m-dinitrobenzene
phase o
: r a I a k a k a r a r a
10 0.088  1.000 0.121 1.376 0.131 1.496 0.109  1.248 0.132  1.504 0.165 1.880
BSP1 30 0.214  1.000 0.382  1.789 0.506  2.366 0.270  1.262 0.394 1.842 0.450 2.104
50 0.435 1.000 1.229  2.825 2.240 5.148 0.620 1.424 0.881 2.024 1.022  2.349
10 0.105  1.000 0.148 1.401 0.169 1.599 0.137  1.299 0.179  1.701 0.211  2.000
BSP2 30 0.258  1.000 0.484 1.875 0.656 2.543 0.334  1.293 0.434 1.875 0.559 2.163
50 0.573  1.000 1.708  2.980 3.042  5.308 0.823 1.436 1.188 2.072 1.396  2.435
10 0.140  1.000 0.209  1.500 0.256  1.835 0.186 1.335 0.268 1.920 0.303 2.170
BSP3 30 0.376  1.000 0.729  1.938 1.047  2.782 0.505 1.343 0.764 2.032 0.847 2.251
50 0.910  1.000 2.900 3.185 6.587  6.247 1.442  1.476 2.163 2.214 2.396  2.453

% Mobile phase methanol-water at different ratios ¢ water  volume fraction of water in mobile phase « values refer benzene as 1.000.
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Table 2 Retentions and relative retentions of some solutes
on the three bonding phases

2.2
BSP1 BSP2 BSP3
Solute ” , 7
k a k a k a
Benzene 0.214 1.000  0.258 1.000  0.376 1.000 T-7T -
Phenol 0.101 0.473 0.129 0.500  0.230 0.531
Aniline 0.192 0.896  0.215 0.833  0.270 0.719
Pyridine 0.326 1.527  0.344 1.333 0.423 1.126
o-Nitrophenol 0.192 0.896  0.237 0.918  0.353 0.938 10
m-Nitrophenol 0.135 0.631 0.183 0.708  0.258 0.687 03
p-Nitrophenol 0.067 0.315 0.118 0.458  0.200 0.531 06
o-Nitroaniline 0.225 1.054  0.269 1.043  0.353 0.928 04
m-Nitroaniline 0.202 0.946  0.237 0.918  0.306 0.812 x 02
p-Nitroaniline 0.180 0.842  0.215 0.833  0.270 0.719 = 00
% Mobile phase methanol-water 70 :30 volume ratio  « 02
values refer benzene as 1.000.
0.4
2.1.2 06=00 35 320 L 3.30
Ur (X107
2 3 Ink” 1T
Fig.2 Comparison of the linear dependence of In k” on the
AH AS f fin K’
, inverse temperature 1 T for m-dinitrobenzene
Ink"=—-AH RT+AS R+In ® 4
on the three bonding phases
T R @ Mobile phase methanol-water 50:50 volume ratio .
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Table 3 Retentions and relative retentions of some solutes
on the three bonding phases”

4 3 ;
Table 4 Retentions and relative retentions of some solutes

on the three bonding phases”

Solute : BSP1 : BSP2 : BSP3
a k a k a

Phenol 0.204 1.000 0.303 1.000 0.333 1.000
o-Nitrophenol  0.087 0.426 0.202 0.667 0.278 0.835
m-Nitrophenol  0.310 1.520 0.337 1.112 0.400 1.201
p-Nitrophenol  0.495 2.426 0.495 1.634 0.555 1.667

Aniline 2.483 1.000 2.067 1.000 1.933 1.000
o-Nitroaniline  1.917 0.772 1.667 0.806 1.567 0.811
m-Nitroaniline 4.100 1.651 3.117 1.508 2.583 1.713
p-Nitroaniline  7.283 2.933 4.933 2.387 34.850 1.992

Solute /BSPI /BSPZ : BSP3
k a k a k @

Benzene 0.174 1.000 0.189 1.000 0.208 1.000
Naphthalene 0.272 1.562 0.345 1.827 0.417 2.003
Biphenyl 0.272 1.562 0.355 1.883 0.428 2.057

Nitrobenzene 1.250 7.180 1.833 9.717 2.362 11.34

p-Dinitrobenzene 5.251 30.15  6.333 33.57 6.987 33.54

m-Dinitrobenzene 6.306 36.21  7.000 37.10 7.146 37.18

* Mobile phase 100% cyclohexane « values refer benzene as

1.000.

95:5

BSP1 BSP2

BSP3

% Moblie phase cyclohexane-2-propanol 95:5  volume ratio

a values refer phenol as 1.000 for nitrophenols and aniline as 1.000

for nitroanilines.
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