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Abstract—A supercritical fluid extraction system which employed microsampling technique and flow type
was built and solubility data for mixture of o-methoxyphenylacetic acid(MPA) with m-, p-MPA in supercritical
carbon dioxide were obtained at 308.2 K, over a pressure range 11 to 34 MPa. The ternary solubility was
higher than that of binary system, and solubility enhancement factor was increased with density, and a solubi-
lity of a given solid in the ternary system was increased relative to that in the binary system in proportion
to the solubility of the other solid in carbon dioxide. But selectivity in ternary system became lower than
that in binary system. The solubility enhancement factor was expressed as a function of the density of pure
carbon dioxide, and a good linear relationship was observed for this system.
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Fig. 1. Schematic diagram of the experimental apparatus.

1. CO; cylinder
2. Line filter
3. Metering pump

4. Solvent reservoir
5. Heise gauge
6. Pressure regulator
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7. Preheater
8. Equilibrium cell
9. Thermocouple

10. Sampling valve
11. Micrometering valve
12. Valve, 13. Air bath
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Fig. 2. Solubility versus density of carbon dioxide for o-,

m-, p-MPA in supercritical carbon dioxide at 308.2
K.

Table 1. Solubilities of 0-, m-, and p-MPA isomer in su-
percritical carbon dioxide at 308.2 K

P(MPa) Density(mol/L) 10° v,
(1) o-MPA
12.2 17.62 0.08
18.1 19.31 0.14
240 20.37 0.26
30.0 21.10 0.33
33.7 21.51 0.37
(2) m-MPA
11.7 17.19 0.73
18.0 19.30 1.68
239 20.34 2.60
30.0 21.10 372
339 21.53 3.98
() p-MPA
12.1 1749 0.19
18.0 19.29 0.40
24.0 20.35 0.81
30.3 2113 1.18
339 2153 144
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Fig. 3. Solubility versus pressure for o-/m-MPA isomer
mixture in supercritical carbon dioxide at 308.2
K.
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Fig. 4. Solubility versus pressure for o-/p-MPA isomer
mixture in supercritical carbon dioxide at 308.2
K.

Table 2. Experimental solubility data of MPA isomer mix-
ture in CO; at 308.2 K

(1) o-/m-MPA

Density 10° y
P(MPa) (mol/L) o-MPA m-MPA
100 15.90 029 092
121 1751 059 1.64
18.1 19.31 1.30 403
24.2 20.37 205 6.00
299 21.09 271 8.26
34.1 21.55 2,90 8.79
@) o-/p-MPA

Density 100y
P(MP2) (mol/L) o-MPA m-MPA
120 17.38 046 0.80
180 19.20 1.09 2.20
24.0 20.36 147 3.26
300 21.09 1.94 452
330 21.42 2.20 549
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Fig. 5. Solubility versus density of carbon dioxide for o-
MPA in binary and ternary mixture in supercritical
carbon dioxide at 308.2 K.

Table 3. Physical properties of MPA isomer
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Fig. 6. Relationship between enhancement factor and den-
sity of carbon dioxide for MPA isomer in supercri-
tical carbon dioxide at 308.2 K.

Table 4. Coefficient of Eq. (1)

Compound Tw(K) P*(Pa) Compound A B(cm®/gmol)
o-MPA 395.2-398.2 0.0232 o-MPA —1.2438 0.6719
m-MPA 344.2-346.2 0.0477 m-MPA 0.9320 0.6475
p-MPA 359.2-361.2 0.0527 p-MPA —2.8337 0.7682
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Fig. 7. Enhancement factor versus density of carbon dio-
xide for m-, p-MPA in the binary and ternary sys-
tem at 308.2 K.
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