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Abstract 

In our continuous effort to understand the complex behavior of gases in ionic liquids (ILs), the low-
viscosity 1-hexyl-3-methyl-imidazolium tetracyanoborate IL ([hmim][TCB]) has been used to determine 
the phase diagram of the binary systems ethane + [hmim][TCB] and propane + [hmim][TCB] using a 
Cailletet apparatus at temperatures between 280 K to 370 K and pressures up to 12 MPa [1]. 
 
Many publications just report the values of Henry’s constant as a measure of the solubility of the gases 
in an IL. However, assuming that Henry’s law can be extended beyond infinite dilution region is not 
realistic. As found in this work, at conditions in the vicinity of the respective critical point of the gases, 
complex phase transitions occur at moderate concentrations. Besides the liquid-vapor equilibria (VLE), 
liquid-liquid-vapor (LLVE) and liquid-liquid (LLE) equilibria were also observed. 
 
Consequently, at pressures above the critical point, a solubility inversion near the critical temperature 
was found. In an isoplet (constant composition) phase diagram, it can be seen as minimum pressure 
point. At temperatures below this minimum, the LLE isoplet has a negative slope, while on the right-
hand side, a VLE-line occurs with a positive slope. This slope-inversion phenomenon has implications 
on the Clausius-Clapeyron equation. 
 
The opportunities of using this miscibility switch in applications, such as separating these gases from 
methane, or ethane from propane, will be presented. 
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