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Lipid Extraction of Sea Tangle with Supercritical Carbon Dioxide

Seok-Hee Lee, Jae-Kee Cheon and Chang-Sik Ju
School of Chemical Engineering Pukyong National University

Abstract

The extraction characteristics of lipids from powdered sea tangle have been investigated by the use
of supercritical carbon dioxide(SC-CO,) and cosolvents. The extraction yield was increased as the
particle size of the sea tangle was decreased, the pressure was increased, the temperature was
decreased, and the quantities of the fluid was decreased. The extraction condition for maximum yield
was determined with the extraction yield of 2.75 wt% at 300 um of particle size of sea tangle, 313
K of temperature, 150 bar of pressure, and 20 L/min of SC-CO, flow rate. Ethanol was the most
efficient cosolvent among ethanol, methanol, and hexane. The extraction yield was increased at about
1.28 times by the addition of ethanol as a cosolvent to a SC-CO,. As the retention time of CO, in
reactor and the average concentration of lipids were decreased, the mass transfer parameter(ka) was
increased. When the concentration of hexane was increased, the value of ka was increased.
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Fig. 1. Schematic diagram of supercritical fluid extraction
apparatus.
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Fig. 2. Effect of sample size on the extraction yield of sea
tangle with supercritical CO, at 313 K and 150 bar.
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Fig. 3. Effect of temperature on the extraction yield of sea
tangle with supercritical CO, at 150 bar.
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Fig. 4. Extraction yield of sea tangle powder for various
pressure of CO, at 313 K and flow rate of 20 L/min. ~
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Fig. 5. Effect of flow rate on the extraction yield of sea
tangle with supercritical CO, at 313 K and 150 bar.
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Fig. 6. Effect of cosolvents on the extraction yield of sea
tangle with supercritical CO, at 313 K and 150 bar.
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Fig. 8. Effect of hexane concentration on the extraction
yield of sea tangle with supercritical CO, at 313 K and
150 bar.
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Table 1. Mass transfer characteristics for the extraction of sea tangle lipids using SC-CO, at 313 K and 150 bar

Mass transfer parameter

Type Cosolven‘t flow Residenge time Average_cgncegltration kax10?
(mL/min) t, (min) C, (kg of lipid/m” of CO,) (min™)

CO,only ~ 12.618 1.043 1.306
~ 6.883 0.9213 2.082

~ 3.883 0.5798 2.260

~ 3272 0.5062 2.328

CO,+hexane 0.5 6.333 0.7642 1.853
1.0 6.422 0.9019 2.181

20 6.467 0.9985 2.364
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