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Separation of hydroxybenzenes and amines by microcolumn
liquid chromatography with imidazolium functionalized
silica stationary phase
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Abstract Microcolumn liquid chromatography p-LC has been received extensive attention in
recent years because of several key advantages the ability to work at very low flow rates
which leads to a significantly lower solvent consumption the possibility to inject very low sam-
ple size the enhanced detection performance with the use of concentration sensitive detection
devices as a result of the strongly reduced chromatographic dilution during the separation
process mass sensitivity = the availability to hyphenate to mass spectrometry MS et al. A
microcolumn liquid chromatographic system was set up. The chromatographic separations of
some ordinary hydroxybenzenes and amines were performed with different mobile phases using
the weak hydrophobic interaction of imidazolium functionalized silica stationary phase on a mi-
crocolumn 150 mm x0.25 mm . The results showed that the organic compounds could be well
separated when a few organic solvents were added in the mobile phase and some weak hydro-
phobic organic compounds such as phenols could be separated using only water as the mobile
phase. For the advantages of microcolumn liquid chromatography this experiment avoided or
significantly reduced the use of organic solvents which contaminated the environment. This sys-
tem provided a base for microcolumn liquid chromatography-mass spectrometry w-LC-MS .
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3_5 Fig. 1 Schematic diagram of the microcolumn
liquid chromatographic system
6-9 1. high performance liquid chromatography pump 2. in-
jection valve 3. micro-splitter valve 4. back pressure regula-
tor 5. microcolumn 6. ultraviolet visible detector 7. data
processing system 8. eluate.
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Fig. 2 Schematic diagram of capillary slurry
packing arrangement
b 2 p,L 1 1. high pressure liquid flow from packing pump 2. ul-

trasonic bath 3. capillary 4. frit 5. slurry reservoir.
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Fig. 3 Chromatograms of the separation of hydroxybenzenes by different mobile phases

Chromatographic conditions column

detection wavelength 254 nm mobile phases a. water b. acetonitrile-water 5:95 v/v

v/V/V .
Peak identifications 1.
7. m-nitrophenol.
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p-aminophenol

imidazolium functionalized silica microcolumn

150 mm x 0.25 mm

c. methanol-acetonitrile-water

2. m-aminophenol 3. phenol 4. resorcinol 5. phloroglucinol 6. p-chlorophenol
15
5 e
AN
™~
5 Ny
N
o AN
i0F 4o AN
AN .
~_ N
~ T—
4 \\\ \g\\
~+2 ~_ T~
V— T~
— —
G s
3 I
3a
o —
e = =
S_b 0 1 1 1 Ll ! L Ll
0 3 10 15 20 25 30
5 0 5 10 15 20 25 30
2 {Methanol}/ %
4
Fig. 4 Effect of methanol content in mobile phases

Except the mobile phase

in Fig. 3.

on the retention factor k of amines

1. p-phenylenediamine 2. m-nitroaniline 3. o-nitroaniline

4. benzidine 5. B-naphthylamine.

flow rate 3 pL/min
5:5:90

other conditions are the same as
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Mobile phases a. water b. methanol-water 30:70 v/v
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Fig. 5 Chromatograms of amines by
different mobile phases

other conditions are the same as in Fig. 3.

Peak identifications 1. p-phenylenediamine 2. m-nitroanil-
ine 3. o-nitroaniline 4. benzidine 5. g-naphthylamine.
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