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Rapid separation on monolithic silica-based capillary columns in LC
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Monolithic silica capillary columns have an advantage over conventional densely packed
columns in terms of their higher permeability. The inlet pressure and the column length have
been optimized. By applying moderate inlet pressures, benzene and five kinds of alkylbenzenes
could be separated on a monolithic ODS-bonded silica capillary column within one minute.
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Fig. 1 Schematic diagram of the apparatus
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Fig. 2 van Deemter plots up to higher velocity

Column: monolithic ODS column (15 %X 100 um);
Eluent: acetonitrile/water (60 : 40); Sample: n-amyl-
benzene ; Restriction tube: 4.8 cm X 50 wm ; Split ratio:
1:100
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Fig. 3 Separation of benzene and alkylbenzenes on a
15-cm monolithic column

Inlet pressure: 6.0 MPa; Linear velocity: 14.7mm s ';
Sample: benzene (CO0), toluene (C1), ethylbenzene
(C2), n-propylbenzene (C3), n-butylbenzene (C4), n-
amylbenzene (C5); Wavelength of UV detection: 210
nm ; Other operating conditions as in Fig. 2
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Fig. 4 Separation of benzene and alkylbenzenes on a
5-cm microcolumn

Column: L-column ODS (5 cm X 0.53 mm); Eluent:
acetonitrile/water (70 : 30); Flow rate: 50 ul min ';
Inlet pressure: 5.5 MPa; Injection volume: 0.02 ul;
Sample and wavelength of UV detection: as in Fig. 3
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Table 1 Measurement data for n-amylbenzene and the column length required for producing 2000 theoretical plates

at various inlet pressures

Inlet Linear Retention Plate Plate Column Retention
pressure/ velocity/ time/ height/ number length-2000/ time-2000/
MPa mms min um cm min
0.1 0.27 41.56 21 7260 4.1 11.45
0.2 0.53 21.15 18 8330 3.6 5.08
0.5 1.25 8.72 23 6610 4.5 2.64
1.0 2.45 4.44 36 4110 7.3 2.16
1.5 3.68 3.05 45 3360 8.9 1.81
2.0 4.91 2.31 51 2930 10.3 1.58
3.0 7.36 1.49 67 2220 13.5 1.34
4.0 10.01 1.10 79 1900 15.8 1.16
5.0 12.51 0.89 95 1580 19.0 1.12
6.0 14.72 0.76 100 1490 20.1 1.02

Operating conditions: as in Fig. 3.

Column length-2000: column length required for producing 2000 theoretical plates.

Retention time-2000: retention time of n-amylbenzene on the column producing 2000 plates
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Fig. 5 Separation of benzene and alkylbenzenes on a
30-cm monolithic column

Inlet pressure: 12.0 MPa; Linear velocity: 25.0 mm
s ' Split ratio: 1 : 75; Other operating conditions as
in Fig. 3
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Fig. 6 Rapid enantiomeric separation of dansyl
phenylalanine

Column: monolithic ODS column (20 cm X 100 pm);
Eluent: 20% acetonitrile aqueous solution containing
15 mM y-cyclodextrin and 50 mM ammonium acetate
(pH = 7.3); Sample: Dansyl-DL-phenylalanine; Inlet
pressure: 11 MPa; Restriction tubing size: 50 cm X 50
um; Split ratio: 15 : 1; Wavelength of UV detection:
210 nm
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