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Fig.2 Photographs of dynamic flow profiles
(A) Irregular particles C-Gel Cg; (B) spherical particles C-Gel Cq.
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Fig.3 Chromatograms of samples with UV detection
(A) Irregular particles C-Gel Cg; (B) spherical particles C-Gel Cq.
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Fig.4 Effect of mobile phase flow rate on flow profiles Fig.5 Photographs of dynamic flow profiles

a. Spherical particle C-Gel Cyq ; b. irregular particle C-Gel Cyq.
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Fig.6 Chromatograms of samples with UV detection
(A) Spherical particle C-Gel C;5, 40—60 wm; (B) spherical particle C-Gel Cig, 20 wm. Flow rate; 3 mL/min.
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Fig.7 Photographs of dynamic flow profiles of column 2
2.2 HERSTMHERNSEENRN
Pl 8 SR AN TR RS S RUAT: 73 18 DR WA E IR (SR 2) IR, 5% A 200 Al o 2 it O sl A 25
FERE IR, A 1 RIS ISR B 524/5 em, 7 0.407
B (h=H/D,) 2 1.91;5 42 i Ee AR AL 0.35 |
1171710 em, FrE EMREE N 1.71, SHE1 ML 0.30 1

a

b

E .
SRR T 12, AR T S
10%. T2 MATRBEOVRE |04 65, ]ug =

0.20

S b HERE R (160 L) BLJRAE 1(40 L) i 4 £, I
GEREWT, K 10°HE AWM 385 4T 4 L iR ) o SR

NI \ N ™ " e 0 5 10 15 20 25 30 35 40
SRR L A A, T EL P TR S 19 3 0 o
/N, FERGA A e . Fig.8 Effects of flow rate on plate height

Ry FEIATE RS AR AT 43 185 B2 (R 52, A A [+ a. Column 13 b. column 2.

1S EDR R ZN AR (AR 3) , AR BITEAE | FAE 2 X IRAR LRSS AT T 0 8. B9 MR n 5
AN RS, B0, PR AEAE 1 RIS RN 1,52, TEAE2 BN R, M 2.21, RLy/R, =

1.45, PL (1. 414) . T 10°HE AU A RO i FU R 5 RS0 A £2 755

(A) (B)
S1=1.52 52=2.21
1 2 3 4 5 6 5 10 15 20 25 30 35
t/min t/min

Fig.9 Chromatograms of carmine and brilliant blue in column 1(A) and column 2(B)
Mobile phase: methanol/0. 1 mol/L. ammonium acetate ( volume ratio is 50:50) ; flow-rate;: 4 mL/min;

sample: 2 g/L carmine and brilliant blue solution; detection wavelength: 555 nm.
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Studies on Column Size Scale-up and Flow Profile in Conical Shape
Liquid Chromatographic Column of 10° by Visualization Method

GUAN Wen-Na, TAN Feng, GUAN Ya-Feng”
( Department of Analytical Chemistry & Micro-Instrumentation, Dalian Institute of Chemical Physics,
The Chinese Academy of Sciences, Dalian 116012, China)

Abstract An improved visualization device made of polymethyl methacrylate(PMMA ) , packed with C,,, was
utilized to study the 3D flow profile of conical columns with an angle of 10°. The outside wall of the conical
columns was a rectangular shape in order to improve the transparency property of the column wall and reduce
the deformation of image for better observation of the flow profiles of colored solutes inside the column. The in-
fluence of mobile phase flow rate, particle size and shape on the flow profile of a colored band was studied both
for a 5 ¢cm long column and a scaled-up column of 4 fold in volume. The experimental results show that the
flow rate of mobile phase has a little influence on the flat flow profiles of the iodine band while the properties of
stationary phase have a certain influence on them. The flow profiles of the scaled-up column are flat during the
whole chromatographic process, and the efficiency and resolution of the column are also increased in accord-
ance with theoretical prediction. The results indicate that the 10° conical columns can be proportionally scaled
up while still keeping the flat flow profile and superior column efficiency than conventional column.
Keywords Conical chromatographic column; Visualization; Column scale-up; Flow profile; Preparative
liquid chromatography
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