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Abstract — The binary carbon dioxide-hexanoic acid and carbon dioxide-octanoic acid systems were studied to obtain phase
behavior data under high pressure. Pressure-composition isotherms are obtained for the carbon dioxide -hexanoic acid and car-
bon dioxide-octanoic acid systems at temperatures of 35, 55, 75 af@d 466 for pressure range from 23 to 240 bar. The crit-
ical properties of carbon dioxide-hexanoic acid and carbon dioxide-octanoic acid systems are determined to near the critical
point of pure carbon dioxide. These carbon dioxide-polar acid binary systems have continuous critical mixture curves that
exhibit maximums in pressure at temperatures between the critical temperatures of carbon dioxide and hexanoic acid or
octanoic acid. The experimental data obtained in this study are modeled using the statistical associating fluid theory(SAFT)
equation of state. The experimental data are good correlated by using SAFT equation of state with two adjustable parameters
for the carbon dioxide-hexanoic acid and carbon dioxide-octanoic acid systems.
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Fig. 1. Schematic diagram of the experimental apparatus used in the
this study.
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Table 1. Pressure-composition data for the carbon dioxide-hexanoic acid
system obtained in this study. BP is a bubble point and DP is a

dew point
Temp.=35.0C Temp.=55.0C
Mole fraction Pressure Transition Mole fraction PressureTransition
hexanoic acid (bar) hexanoic acid (bar)
0.751 253 BP 0.751 327 BP
0.618 37.2 BP 0.618 48.2 BP
0.493 475 BP 0.493 68.9 BP
0.386 58.9 BP 0.386 80.3 BP
0.279 66.2 BP 0.279 96.3 BP
0.223 69.1 BP 0.223 100.3 BP
0.173 71.2 BP 0.173 105.8 BP
0.137 73.7 BP 0.137 109.9 BP
0.101 73.8 BP 0.101 112.8 BP
0.093 74.2 BP 0.093 112.5 BP
0.077 74.9 BP 0.077 1134 BP
0.076 75.1 BP 0.076 113.7 BP
0.058 75.1 BP 0.058 113.9 BP
0.055 75.8 BP 0.055 113.1 BP
0.054 76.3 BP 0.054 114.1 BP
0.039 75.3 BP 0.039 114.9 CP
0.023 78.0 BP 0.023 113.0 DP
0.012 79.1 BP 0.012 111.1 DP
0.006 78.1 CP 0.006 106.8 DP
0.003 78.0 DP 0.003 101.0 DP
Temp.=75.0C Temp.=100.6C

0.751 40.5 BP 0.751 51.5 BP
0.618 61.2 BP 0.618 77.9 BP
0.493 80.5 BP 0.493 101.1 BP
0.386 104.7 BP 0.386 134.7 BP
0.279 129.1 BP 0.279 167.1 BP
0.223 135.8 BP 0.223 178.2 BP
0.173 1451 BP 0.173 186.1 BP
0.137 150.2 BP 0.137 193.7 BP
0.101 152.0 BP 0.101 199.3 BP
0.093 152.3 BP 0.093 200.9 BP
0.077 154.0 BP 0.077 203.2 BP
0.076 154.4 BP 0.076 -

0.058 158.7 BP 0.058 204.8 BP
0.055 - 0.055 -

0.054 157.0 BP 0.054 203.3 DP
0.039 158.6 DP 0.039 198.6 DP
0.023 148.9 DP 0.023 188.5 DP
0.012 138.2 DP 0.012 150.1 DP
0.006 1225 DP 0.006 106.8 DP
0.003 - 0.003 101.0 DP
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Fig. 2. Experimental isotherms for the carbon dioxide-hexanoic acid
system obtained in this study at 35.0, 55.0, 75.0 and 1080
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Table 2. Pressure-composition data for the carbon dioxide-octanoic acid 400 T T
system obtained in this study. BP is a bubble point and DP is a I
dew point
= = . 300F B FLUID A
Temp.=35.0C Temp.=55.0C = - ~
Mole fraction Pressure .. Mole fraction Pressure " é - ~
o Transition S Transition = 4 ~
octanoic acid (bar) octanoic acid (bar) E S00l % ~
B N |
0.759 233 BP 0.759 295 BP 2 D/ VAPOR + N
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0.113 779 BP 0.113 128.7 BP Fig. 4. Pressure-temperature diagram for the carbon dioxide-hexanoic
0.085 77.5 BP 0.085 134.7 BP acid system. The solid line and the solid circles represent the
0.071 78.0 BP 0.071 135.9 BP vapor-liquid lines and the critical point for pure carbon dioxide
0.058 8.0 BP 0.058 136.8 BP and hexanoic acid. The open circles are critical points deter-
gggé ;gg :E 88;’; gg; gg mined from isotherms measured in this study. The dash lines
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Fig. 3. Pressure-composition isotherms for the carbon dioxide-octanoic
acid system obtained in this study at 35.0, 55.0, 75.0 and 100
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Table 3. Pure component parameters for carbon dioxide, hexanoic
acid and octanoic acid and octanoic acid used with the SAFT
equation[9]

Component VOOQLIE m Wk(K)  ek(K)  10%

Carbon dioxide 13.578 1.417 216.08 0 0
Hexanoic acid 12.0 5.482 243.39 4683 0.2352
Octanoic acid 12.0 6.628 240.41 4745 0.2430
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Fig. 6. Comparison of the best fit of SAFT to the carbon dioxide-
octanoic acid system at 75C.
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Fig. 7. A comparison of the experimental data(symbols) for the carbon
dioxide-octanoic acid system with calculations(solid lines) ob-
tained with SAFT equation of state with k equal to 0.032 andy;
equal to 0.024.
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