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DESCRIPTION
Super Critical Fluid Chromatography (SFC) is an analytical 
technique that combines the principles of both Gas 
Chromatography (GC) and Liquid Chromatography (LC). It 
utilizes supercritical fluids as the mobile phase, which offers 
unique advantages over traditional chromatographic methods. 
SFC has gained significant attention and popularity in various 
scientific fields due to its versatility, efficiency, and ability to 
separate a wide range of compounds.

One of the distinguishing features of SFC is the use of 
supercritical fluids, typically carbon dioxide (CO2), as the primary 
mobile phase. A supercritical fluid is a state of matter where a 
substance is above its critical temperature and critical pressure, 
exhibiting properties of both a liquid and a gas. In SFC, the 
supercritical fluid is often modified by adding a co-solvent, such 
as methanol or ethanol, to enhance its solvating power for a 
broader range of analytes. This unique mobile phase provides 
SFC with several advantages. Firstly, the low viscosity of 
supercritical fluids allows for fast and efficient mass transfer, 
resulting in shorter analysis times compared to traditional 
chromatographic methods. This makes SFC an attractive option 
for high-throughput analysis in various industries, including 
pharmaceuticals, environmental analysis, and food science. 
Secondly, the tunable selectivity of SFC enables the separation of 
a wide range of compounds, including nonpolar, polar, and 
thermally labile substances. By adjusting parameters such as 
temperature, pressure, and the composition of the mobile phase, 
scientists can optimize the separation conditions and achieve 
excellent resolution for complex mixtures.

This versatility makes SFC a powerful tool for the analysis of 
natural products, chiral compounds, and other challenging 
samples. Another notable advantage of SFC is its compatibility 
with a wide range of detectors. SFC can be applied with various 
detection techniques such as Ultraviolet-Visible (UV-Vis) 
spectroscopy, Mass Spectrometry (MS), and Nuclear Magnetic 

Resonance (NMR) spectroscopy, allowing for comprehensive and 
reliable compound identification. The compatibility with MS is 
particularly advantageous, as it enables the characterization of 
unknown compounds and provides structural information based 
on their mass spectra. Moreover, SFC offers environmental 
benefits compared to traditional chromatographic techniques. 
The use of supercritical CO2 as the mobile phase is advantageous 
from a green chemistry perspective. CO2 is non-toxic, non-
flammable, and readily available, making it a safer and more 
sustainable alternative to organic solvents typically used in liquid 
chromatography. Additionally, the use of CO2 as the mobile 
phase reduces the generation of hazardous waste, making SFC a 
more environmentally friendly choice.

Despite its numerous advantages, SFC does have some 
limitations. The high equipment and operating costs associated 
with supercritical fluid chromatographs have hindered its 
widespread adoption in some laboratories. Furthermore, the 
availability of commercial stationary phases specifically designed 
for SFC remains somewhat limited compared to those for GC 
and LC. However, ongoing research and technological 
advancements are addressing these challenges, and the popularity 
of SFC continues to grow.

CONCLUSION
In conclusion, Super Critical Fluid Chromatography (SFC) is a 
powerful analytical technique that offers unique advantages in 
terms of speed, selectivity, and compatibility with various 
detectors. Its ability to separate a wide range of compounds, 
including polar and nonpolar substances, makes it an essential 
tool in numerous scientific disciplines. Moreover, the use of 
supercritical CO2 as the mobile phase contributes to the green 
chemistry movement, reducing the environmental impact of 
analytical processes. As research and development efforts 
continue, we can expect SFC to become even more accessible, 
affordable, and widely adopted, further advancing the field of 
analytical chemistry.
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