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Abstract—The objective of this work is to obtain the basic data for the selective extraction of unsaturated

fatty acids from soybean oil. A model mixture containing oleic, linoleic, and linolenic acid supported on silica

gel was extracted with supercritical carbon dioxide and supercritical carbon dioxide plus an entrainer. It
was found that benzene and ethylacetate were promising entrainers for separating oleic acid and the effect
of these entrainers was in accordance with the result predicted by GC affinity test.
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Table 1. Composition of untreated soybean oil

~z
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Fatty acid Composition(wt%)
Palmitic acid[Cis. o) 1.33
Stearic acid[Cis.o] 0.18
Oleic aCid[Cls; 1] 31.04
Linoleic acid[Cis.,] 58.84
Linolenic acid[Cis.3] 8.61

Cmrbcm number: double bond number
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Fig. 1. Flow diagram of supercritical fluid extraction ap-

paratus.

1. CO; cylinder 12. Heise high

2. Line filter pressure gauge
3. High pressure valve 13. Rupture disk
4. 3Way 2 stem valve 14. Back pressure
5. Solvent reservoir regulator

6. High pressure gauge 15. Micro control
7. Duplex mini pump metering valve
8. Ball check valve 16. Heating band
9. Preheater 17. Separator/collector
10. Extractor 18. Rotameter

11. Water bath 19. Wet gas meter
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Table 2. Compositions of extracts with supercritical CO,

744

Table 3. Compositions of extracts with supereritical CO,

at 35°C and 13.8 MPa at 25°C

Time Composition(wt%) Pressure Composition(wt%)

(min) Cis Cis.2 Cis.3 others (MPa) Cis:1 Cis.2 Cis.3 others
20 34.94 5748 554 204 13.8 41.20 53.30 432 1.18
40 33.92 60.21 4.93 0.94 20.7 4249 52.24 3.63 1.64
60 36.13 56.61 6.51 0.75 276 42.58 5144 3.85 2.13
80 36.68 57.38 551 043 Cearbon number: double bond number

Cmrbrm number: double bond number
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Table 4. Compositions of extracts with supercritical CO,

at 35°C
Pressure Composition(wt%)

(MPa) Cis Ci.2 Cis:3 others
13.8 36.69 57.38 551 042
20.7 43.62 5141 4.04 0.93
276 39.60 54.82 446 1.12

Cmrb(m number: double bond number

Table 5. Compositions of extracts with supercritical CO;-
alkane series entrainer system at 35°C and 20.7

MPa
) Composition{(wt%)
CO.-Entrainer o Cos Cua  others
COs-n Pentane 30.72 62.20 6.98 0.10
COy-n Hexane 3348 57.84 6.12 2.56
CO,n Heptane 48.10 44.96 1.77 5.17
COy-n Octane 80.45 12.24 - 7.31

Ct'urh«m number: doudle bond number
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Table 6. Compositions of extracts with supercritical CO;-
aromatic, ketone, and ester system at 35°C and

20.7 MPa
. Composition(wt%)
COy-Entrainer oy Cors Cona others
CO,-Benzene 86.95 8.85 226 194
CO,-Ethylacetate  85.49 549 - 9.02
CO,-Toluene 79.50 11.35 1.51 7.64
COy-Acetone 60.34 28.04 4.53 7.09

thbwl number: double bond number
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