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Abstract— Supercritical fluid extractions of phenol and naphthalene from soil have been performed in the modes of
batch, slurry and continuous. In batch extraction, the equilibrium distribution coefficients of phenol between soil and su-
percritical phases increased with temperature and pressure. In slurry extraction, concentration of phenol in soil phase de-
creased with pressure while that of naphthalene increased with pressure. In continuous extraction, the amount of extract was
maximum at high pressure in the initial stage of phenol extraction, and the crossover phenomena was observed. The ex-
traction of naphthalene decreased with pressure, which verified the increased adsorption of naphthalene to soil at high pres-
sure. In binary contaminant extraction, the extraction percentage of phenol was constant compared to single contaminant ex-
traction, while that of naphthalene remarkably decreased.
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Fig. 1. Experimental apparatus for the batch and the slurry extrac-

tions.
1. Carbon dioxide cylinder 8. Extraction vessel
2. Nitrogen cylinder 9. Magnetic agitator
3. High pressure cylinder 10+ Furnace
4. Pressure gauge 11. Pressure transducer
5. High pressure metering pump 12. Temperature controller
6. Check valve V1-V&. Valves
7. Sample container

Fig. 2. Experimental apparatus for the continuous extraction.
1. Carbon dioxide cyliner
2. Syringe pump and controller
3. Check valve
4. Constant temperature hath
5. Pre-heater

6. Extraction column
7. Filter

8. Capillary restrictor
9. Organic solvent trap
V1-V7. Valves

26l viej} 9l CO, 58 SE(syringe pump)2k S| % £ 7](capil-
lary restrictor)7} 2% %% 71(ISCO Co. Model SFX 2-10)% o] 4
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Fig. 3. Effect of temperature and pressure on the distribution coef-
ficient of phenol between soil and supercritical carbon diox-
ide (a) at constant pressure of 152.0 bar and (b) at constant
temperature of 310 K.
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Fig. 4. Equilibrium distribution of phenol and naphthalene between
aqueous and supercritical phases in CQO,-water-soil system at
320K.
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Fig. 7. Amount of extraction of naphthalene for 5 minutes as a func-
tion of time (a) at constant temperature of 313K and (b) at
constant pressure of 206.9 bar.
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Table 2. Comparison of single contaminant extraction to binary
contaminant extraction at 313 K and 206.9 bar
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