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In the last few years, we developed 

a novel technique by applying 
supercritical fluids in countercurrent 
chromatography (CCC) that enlarged the 
research area of this liquid/liquid 
chromatography. After successful 
endeavor in overcoming the difficulties 
in the instrumentation development, this 
technique has become mature gradually. 
In the midst of the instrumentation 
progressing, we also pay our attention to 
the theory and application of this 
chromatography. 
     No solid support needed for the 
stationary phase is one of the 
characteristics of CCC that may help 
reduce the sample loss due to the 
irreversible adsorption. Besides, the high 
ratio of the stationary phase in the 
column makes the technique a 
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preparative chromatography. The 
separation occurs purely due to the 
partition of the analyte molecules in the 
two phases. The factors that determine 
the function of the correlation of the 
plate and flow rate differ considerably 
from the common column 
chromatography with solid phase 
packing. In addition, parameters that 
affect separation efficiency are also 
found different from those of the packed 
columns and worth further investigation. 
     Two major parts are to be 
examined regarding the application. 
Firstly in the chromatographic 
separation, the supercritical or 
subcritical fluids used (such as CO2) 
turn into gas at room temperature and 
pressure that helps split the analytes 
from the mobile phase. In other words, 
no further concentration process is 
required. Secondly, the apparatus of 
CCC may be considered as an extraction 
equipment. The extraction efficiency 
may be greatly improved using the CCC 
rotor due to the good mixing of the 
fluids.  
     We successfully used new 
generation refrigerant 
1,1,1,2-tetrafluoroethane (R134a) as the 
mobile phase to separate standard 
components of Angelicae Radix. We also 
upgraded a recently developed 
mathematical model that correlates 
supercritical fluid chromatography and 
supercritical fluid extraction in aqueous 
matrixes. 
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