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Good use of Supercritical Fluid Chromatography
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Abstract

Supercritical Fluid Chromatography (SFC) offers high speed analysis due to high diffusivity of solutes in the low-viscosity supercritical mo-
bile phase. Generally, the separation mode in SFC is regarded as normal phase with a combination of non-polar CO, mobile phase and polar
stationary phase. Therefore, separation of water-soluble polar compounds is considered to be difficult to separate by using SFC. However, the
elution and peak shapes of polar compounds can be improved by adding a small amount of acid, base, volatile salt and ion pair reagent to the
modifier solvent such as alcohol.

In chiral preparative SFC, samples are often over-loaded and it is difficult to determine when to start and end fractionation from Ultra Violet
(UV) chromatographic data. A Circular dichroism (CD) detector can differentiates enantiomers and generate positive/negative chroma-
tographic peaks. In addition, CD detector can simultaneously generate CD, UV and g-factor signals. The g-factor is a signal defined as CD/
UV whose level is independent of the peak concentration but dependent only on enantiopurity. Therefore, enantiopurity of g-factor triggered
fractionsis very high.
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1. CO2 Cylinder

2. Modifier Solvent
3. CO, Pump

4. Modifier Pump

5. Switching Valve
6. Stop Valve

7. Safety Valve

8. Accumulator

9. Auto Sampler (Injector)
10. Column

11. Column Oven

12. Detector (UV, PDA, CD)
13. Make up Solvent
14. Make up Solvent Pump
15. Splitter
16. Detector (ELSD, CAD, MS)
17. Back Pressure Regulator
18. Fraction Collector

Figurel Hydraulic diagram of Typical SFC System.
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Figure2 H-ucurvefor SFC and HPLC.
SFC conditions are: column: CHIRALCEL AD-H (5 um, 4.6 mm IDx150 mmL), mobile
phase: HPLC; n-Hexane/EtOH (90/10), SFC; CO./EtOH (90/10), total flow rate: HPLC; 2.5,
20,15, 1.0, 0.75, 0.5, 0.3, 0.1 mL/min, SFC; 3.6, 3.2, 2.6, 2.0, 1.4, 0.8 mL/min, column
temperature: 40°C, pressure: 20 MPa, wavelength: 250 nm, sample: 1 mg/mL Flavanone in
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MeOH, injection volume: 5 pL.
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Figure3 Chromatograms of 6 polar compoundsin silicaand silica based columns.
1. Flurbiprofen, 2. Acetylsalicylic acid, 3. Caffeine, 4. Sulfamethoxazole, 5. Adenine, 6. Amitriptyline.
SFC conditions are: columns, Silica (SFCpak SIL-5), Silica-DIOL (SFCpak SIL DIOL-5), SilicaNH.
(SFCpak SIL NH2-5), Silica=CN (SFCpak SIL CN-5) 4.6 mm IDx250 mmL, 5 um, CO, Flow Rate: 3.0
mL/min, MeOH Flow Rate: 0.5 mL/min, temperature: 40°C, pressure: 20 MPa, wavelength: 220 nm, con-
centration: 0.1 mg/mL, injection volume: 5 L.

Tablel Using modifier solvents and additives for Supercritical
fluid chromatography.
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Figure4 Chromatogram of 11 polar compounds.
SFC conditions are: column: Silica (4.6 mm IDx250 mmL, SFCpak SIL-5), mobile phase: carbon dioxide and modifier;
20 mM ammonium acetate in Methanol, CO, Flow rate: 3.0 mL/min, modifier Flow rate is Table 2, column tempera-
ture: 40°C, pressure: 25.0 MPa, splitter: 50 uml.D.x50.5 cmlL, concentration: each 0.1 mg/mL in Methanol (Atropin:
0.5 mg/mL), injection volume: 10 pL, ELSD: Evaporator temperature ; 40°C, Nebulizer temperature ; 40°C, N, gas,

1.60 SLM.

Table2 Maodifier solvent gradient condition for Figure 4.
Gradient condition
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Figure5 Chromatogram of 4 antidiarrheics and cold medicine.
Elution conditions are identical to those given in Figure 4 caption.
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Figure6 Chromatograms of UV-triggered and g-factor-triggered fractionation.
Elution conditions are: column, CHIRALPAK IA (20 mm IDx250 mmL), CO; flow rate: 21.5 mL/min, Modifier, methanol
flow rate: 3.5 mL/min, column temperture: 40°C, pressure: 20 MPa, wavel ength: 310 nm, sample, 30 mg of flavanone.

- 158 —



CHROMATOGRAPHY, Vol.32 No.3 (2011)

(3]

(4]
(5]

(6]

1218, 1037-1114.

iz THeER, WINER, SAEZ, 2009, 12, 669-
677.

Taylor, L. T. Anal. Chem. 2008, 80, 4285.

Chester, T. L.; Pinkston, J. D.; Raynie, D. E. Anal. Chem.
1996, 68, 487R.

Chester, T. L.; Pinkston, J. D.; Raynie, D. E. Anal. Chem.
2004, 76, 4606.

—159 -

(7]
(8]
(9]
(10]

(11]

Yoshiteru Horikawa

Henry, M. C.; Yonker, C. R. Anal. Chem. 2006, 78, 3909.
Randall, L. G. Sep. Sci. Technol. 1982, 17, 1.

Saito, M.; Yamauchi, Y.; Okuyama, T. Fractionation by
Packed-Column SFC and SFE; VCH Publishers, Inc. 1994.
Smith R. M. B Rk u~ b 757 14— AbF ek
WFEERT A ~, 47 BIEE, 2001.

Anton, K.; Berger, C.; Supercritical Fluid Chromatography
with Packed Columns, Marcel Dekker, Inc., 1997.



	cro.01.OPI
	cro.02.OPI
	cro.03.OPI
	cro.04.OPI
	cro.05.OPI
	cro.06.OPI
	cro.07.OPI
	cro.08.OPI
	cro.09.OPI
	cro.10.OPI
	cro.11.OPI
	cro.12.OPI
	cro.13.OPI
	cro.14.OPI



