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Scale-up of conical column with 10° opening angle as
preparative liquid chromatographic column
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the Chinese Academy of Sciences Key Laboratory of Separation Science for Analytical

Chemistry the Chinese Academy of Sciences Dalian 116023 China

Abstract A preparative scale liquid chromatographic column with the conical shape of 10°
opening angle was constructed and evaluated. The column was designed with the inlet/outlet
diameters of 54/27 mm the column length of 150 mm and the column volume of 200 mL and
packed with the spherical C,; bonded silica with the particle size of 40 —75 pm and the aperture
of 11 nm. The mobile phase in the conical column showed a plug like flow profile and plug like
chromatographic band shape. For naphthalene the reduced plate height was about 2. 11 the
maximum sample load was 2. 1 mg or 1.7 mL 10% reduction of plate number  which is 20%
16% and 19% higher than that of cylindrical one of the same length and volume. As the injec-
tion mass increased from 2.4 mg up to 12 mg the resolution of ethyl paraben/butyl R, re-
duced from 2. 14 down to 1.71 and the butyl paraben/naphthalene R_ from 2.91 down to
2.52 the injection volume increased from 3 mL up to 19 mL R, reduced from 2.23 down to
1.28 and R, from 2.95 down to 2.30 while the peaks were still in symmetric shape without
tailing. This characteristic of the column shall benefit for the separation of trace components
from matrix. This demonstrated the conical shaped preparative columns would have a broad
practical applicability for obtaining pure compounds.
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Fig. 1 Photograph of a distributor
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Fig. 2 Separation chromatogram of a mixture sample
mm 54 mm 27 mm V=

Conditions mobile phase methanol-water 80:20 v/v
200.3 mL Ain/AOut =4 flow rate 6 mL/min injection volume 360 pL UV detection
wavelength 254 nm back pressure 1 MPa.
1. thiourea 0.08 g/L tailing factor 1.2 2. ethyl paraben
2 pwm 1 0.16 g/L tailing factor 1.0 3. butyl paraben 0.16 g/L tail-
C ing factor 0.9 4. naphthalene 1.2 g/L tailing factor 0.9. R,
18

40 ~75 pm FulJi Silysia Chemical Ltd.

thiourea/ethyl paraben =1.5 R, ethyl paraben/butyl para-
ben =1.4 R, butyl paraben/naphthalene =2.7.
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Fig. 3 D d ¢ reduced height ivalent t theoretical plate on the injection volume
ig. ependence of reduced hei equivalent to a
8 P . 8 ) 4 . The sample is 1.2 g/L naphthalene and other conditions are
theoretical plate on average linear velocity . X .
) X . the same as in Fig. 2 except injection volume.
The sample is the mixture of thiourea 0.08 g/L and naph-

thalene 1.2 g/L  other conditions are the same as in Fig. 2.
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Fig. 6 Chromatograms of mixture sample
at mass overload

Conditions mobile phase methanol-water 80:20 v/v
flow rate 6 mL/min UV detection wavelength 290 nm injec-
tion volume 1 mL back pressure 1 MPa.

1. thiourea 2. ethyl paraben 3. butyl paraben 4. naphtha-
lene.

1
Table 1 Dependence of the column efficiencies and
resolutions on mass overload

Table 2 Dependence of the column efficiency and

resolutions on volume overload

Mass E, Ry
overload/ N/m ™' ethyl paraben/ butyl paraben/
mg butyl paraben naphthalene
2.4 814 2.14 2.91
3.6 781 2.00 2.74
6.0 717 1.81 2.61
12.0 654 1.71 2.52

290 nm
7

Fig. 7 Chromatograms of a mixture sample
at volume overload
Sample mass concentrations thiourea 0.08 g/L ethyl
paraben 0.16 g/L  butyl paraben 0.16 g/L and naphtha-
lene 1.2 g/L . Other conditions are the same as in Fig. 6 ex-
cept injection volume.
1. thiourea 2. ethyl paraben 3. butyl paraben 4. naphtha-

lene.

Volume R, R
overload/ N/m ™' ethyl paraben/ butyl paraben/
mL butyl paraben naphthalene
3 801 2.23 2.95
5 736 1.91 2.88

10 644 1.65 2.63
15 530 1.48 2.46
19 418 1.28 2.30
3
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