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Phase behavior of CO, + H,O + 2,2,3,3,3-pentafluoro-1-propanol mixture
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Abstract : In this study, microemulsion formation of water and carbon dioxide was investigated by using surfactant as one of the
methods for increasing the mutual solubility between water and carbon dioxide. The surfactant 2,2,3,3,3-Pentafluoro-1-propanol
was added to form a microemulsion of water and carbon dioxide. The cloud point change and trend of micro emulsion were
investigated by adding water and a certain amount of surfactant, 2,2,3,3,3-Pentafluoro-1-propanol to supercritical carbon dioxide.
In the case of surfactant + carbon dioxide system, it was 8.35 ~ 12.69 MPa in temperature range of 313.2 ~ 353.2 K. In the case of
water + surfactant + carbon dioxide system, the temperature ranged from 318.2 ~ 338.2 K to pressure range 7.83 ~ 17.28 MPa.

Keywords : Water, Carbon dioxide, 2,2,3,3,3-pentafluoro-1-propanol, High pressure phase equilibrium
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Figure 1. Chemical structure of 2,2,3,3,3-pentafluoro-1-propanol.

Table 1. Physical properties of substances used in this study

Chemical Te Pc Ve
Substance fomular M.W. (K) | (MPa) (cm3 mol’l)
Carbon CO, 44.01 |304.10| 7.38 | 94.07
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Figure 2. Schematic diagram of the experimental apparatus.
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Figure 3. Phase behavior of CO;+ 2,2,3,3,3-pentafluoro-1-
propanol system.
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Table 3. Phase behavior of CO, + H,O + 2,2,3,3,3-pentafluoro-
propanol system (W, = mole of water/mole of surfactant)

Temperature (K) Pressure (MPa) W,
318.2 7.83 1.0168
3232 8.56
328.2 8.78
3332 8.93
338.2 9.02
318.2 7.71 1.3627
323.2 8.97
328.2 9.65
333.2 10.08
338.2 10.37
318.2 10.98 1.5921
323.2 12.43
328.2 12.93
333.2 13.27
318.2 12.53 1.6420
323.2 13.96
328.2 15.8
3332 16.58
338.2 17.28
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Figure 4. Phase behavior of CO, + H,O + 2,2,3,3,3-pentafluoro-
1-propanol system.
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Figure 5. Phase behavior of CO, + H,O + 2,2,3,3,3-pentafluoro-1-propanol system at high W, ratio. [ (a) W,= 83, (b) W, = 88].
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