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Abstract—We have studied experimentally and theoretically the desorption characteristics of wool grease
on the wool with supercritical carbon dioxide, containing 0.6-4.4 mole% of cosolvent, at the pressures up to
35 MPa, the temperature of 313.2 K, 3232 K and 333.2K and constant flow rate of solvent. Desorption rates
of wool grease are found to increase with the concentration increase of cosolvent, to decrease generally with
the temperature increase and to increase markedly with increasing pressure. The final desorption amounts
are nearly constant at a specified condition. Benzene is proved to be a better cosolvent than n-hexane or
methylacetate of the same concentrations in above desorption experiments. The desorption rate constants
in the model, k, is nearly constant at constant pressure and concentration of cosolvent, ko increases with
the increase of desorption amount. HPLC chromatograms of the wool grease desorbed show that compositions
of the desorpted wool grease are varied with various desorption conditions.
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Fig. 1. Critical properties of mixture of CO, and benzene,
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Fig. 2. The effect of cosolvent on wool grease desorption
with supercritical fluids(pressure: 25 MPa, flow rate:
440 mi(STP)/min, temperature: 323.2 K).
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Fig. 3. The effect of benzene concentration on wool grease
desorption with supercritical fluids(pressure: 25 MPa,
flow rate: 440 m/(STP)/min, temperature: 323.2

K).
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Fig. 4. The effect of n-hexane concentration on wool grease
desorption with supercritical fluids(pressure: 25
MPa, flow rate: 440 m/(STP)/min, temperature:
323.2K).
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Fig. 5. The effect of pressure on wool grease desorption
from wool with supercritical fluid(temp.: 313.2 K,
flow rate: 440 m/(STP)/min, cosolvent: benzene 1.7
mole%).
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Fig. 6. The effect of temperature on wool grease desorp-
tion from wool with supercritical fluid(pressure: 35
MPa, flow rate: 440 m/(STP)/min, cosolvent: ben-
zene 1.7 mole%).
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Table 1. Values of k; and k; in eq. (3)

Press. Solvent Concentration k; X 10°[kg/m3sec] k. X 10°[ 1/sec]

[MPa] [mol%] 3132K 323.2K 3332K 313.2K 3232K 3332K
15 CO;+B 0.6 —1.766 - —1.788 4321 - 2.642
1.7 —1.226 — —1.254 4.296 - 3.051
44 -0.815 —-0.873 -0.837 7.188 3.958 3.269

CO,+H 0.6 - —3.580 — - 4.109 -

1.7 - —2492 - - 4428 -

44 - —2.065 - - 5.462 -

CO,+M 1.7 - —2.605 — - 4.253 -

44 - —2.387 - - 4.848 -

25 CO;+B 0.6 —1.760 —1.726 - 8.569 8.026 -
1.7 —1.282 —1.289 —-1.376 10.205 8.456 6.355
44 —0.404 ~-0415 —0.399 10.991 9.752 9.367

CO,+H 0.6 - —1.935 - - 7.219 -

1.7 - —1.688 - - 7.380 -

44 - —1.632 - - 9672 -

CO,+M 1.7 - —2472 - - 8.820 -

44 - —1.752 - - 9.960 -

35 CO,+B 0.6 —2.142 — — 14.529 - -
1.7 —1472 —1.581 —1.552 14.551 10.688 11454
44 - ~ —1.003 — - 15.521

CO,+H 0.6 - —2923 - - 10.485 -

1.7 - —2.672 - — 11.005 -

44 - —2.405 - - 14.400 -

CO,+M 1.7 - —2.962 — - 11.559 —

44 — —1731 - - 11.848 —

B: Benzene, H: n-Hexane, M: Methylacetate
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Fig. 7. HPLC chromatogram of desorbed wool grease by
supercritical CO, at 15 MPa, 313. 2 K(u-Bondapak
Cis, 250 mm X 4.6 mm, 1.0 m//min, UV 258 nm, ace-
tonitrile/tetrahydrofuran=5/1).

umn-& reverse-phase column! p-Bondapak C,s(Water
Assoc., Framingham, MA) ¢)™, &-vll& 5 : 1¢] acetonit-
rile} tetrahydrofuran®} &-4vE Al&3sigc) o]
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Fig. 8. HPLC chromatogram of desorbed wool grease by
supercritical CO; at 35 MPa, 313. 2 K(u-Bondapak
Cis, 250 mm X 4.6 mm, 1.0 m//min, UV 258 nm, ace-
tonitrile/tetrahydrofuran=5/1).
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ABY|Z

: concentration of wool grease [kg/m®]

: exit concentration of wool grease [kg/m?]

: desorption rate constant [kg/m®-sec]

: desorption rate constant [1/sec]

: fixed bed length of extractor [m]

: critical pressure [MPa]

: loaded wool grease on greasy wool [kg/m’]

: initially loaded wool grease on greasy wool [kg/m®]

: time [sec)

: critical temperature [KJ

: superficial velocity of solvent in the extractor
[m/sec]

: void fraction [-]
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