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Phase Behavior of Sorbitan Monopalmitate Surfactant in Supercritical Carbon Dioxide
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Abstract : Phase behavior of carbon dioxide + surfactant binary system and carbon dioxide + surfactant + water ternary system was
investigated at the temperatures from 318 K to 348 K by using high pressure vapor liquid equilibrium apparatus containing
variable-volume view cell. Sorbitan monopalmitate was used as the surfactant. The cloud point pressures for the binary mixture
of carbon dioxide + sorbitan monopalmitate increased with an increasing of system temperatures and the maximum cloud point
pressure was observed at the composition of 0.226 wt% of sorbitan monopalmitate. On the other hand, as the temperatures and
compositions of water increased, the cloud point pressures for ternary system containing 0.1 wt% of sorbitan monopalmitate in-
creased significantly. For the ternary system of constant 0.2 wt% of water, the cloud point pressure curves show relatively flat
according to the change of compositions of surfactant. The cloud point pressures increased when the temperatures and composi-
tions of water increased.
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Figure 1. Structural formula of sorbitan monopalmitate.
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Figure 2. Schematic diagram of the experimental apparatus.
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18.89 0.0925 8.41 0.0991 0.2014
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Figure 3. The cloud point of CO, + sorbitan monopalmitate micro- 33.45 0.1477 0.6611
emulsion. 39.23 0.1053 0.7806
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Figure 4. The cloud point of CO, + sorbitan monopalmitate +
water micro-emulsion at 0.1 wt% of surfactant.
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Figure 5. The cloud point of CO, + sorbitan monopalmitate +
water micro-emulsion at 0.2 wt% of water.
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Table 3. Measured cloud points of CO; + sorbitan monopalmitate
+ water system at 0.2 wt% of water

Temperature | Pressure | Weight fraction of | Weight fraction
(K) (MPa) surfactant (wt%) | of water (wt%)

9.49 0.0990 0.2342

9.64 0.1495 0.1844

323 9.87 0.1910 0.2373

11.40 0.2295 0.1769

13.78 0.2536 0.2033

12.34 0.0990 0.2342

12.24 0.1495 0.1844

328 12.43 0.1910 0.2373

14.75 0.2295 0.1769

17.88 0.2536 0.2033

15.86 0.0990 0.2342

15.76 0.1495 0.1844

333 15.45 0.1910 0.2373

18.47 0.2295 0.1769

22.19 0.2536 0.2033

19.78 0.0990 0.2342

19.52 0.1495 0.1844

338 18.66 0.1910 0.2373

22.19 0.2295 0.1769

26.51 0.2536 0.3033

23.84 0.0990 0.2342

22.81 0.1495 0.1844

343 21.82 0.1910 0.2373

25.54 0.2295 0.1769

30.66 0.2536 0.2033

27.77 0.0990 0.2342

24.96 0.1495 0.1844

348 24.64 0.1910 0.2373

27.16 0.2295 0.1769

34.43 0.2536 0.2033
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