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Abstract
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Many applications of extraction and
chromatography using supercritical fluid
carbon dioxide (SF-CO,;) have been
developed. The solubility for compounds of
high polarity can be greatly enhanced by
adding polar organic modifiersin SF-CO..

However, SF-CO, is unable to dissolve
highly hydrophilic components, like proteins
and metal ions, while it can essentialy
dissolve those that can be dissolved in
organic solvents only. Proteins can be
solubilized in SF-CO, due to formation of
reverse micelle with suitable surfactant
molecules. Similarly, metds can be
dissolved in SF-CO, with the presence of
certain chelate agents.



SF-CO; is able to penetrate matrix
rapidly and be well-mixed with analytes due
to its greater diffusion rate than generad
liquid solvents. In addition, anaytes are
readily concentrated when SF-CO, is
depressurized after extraction; therefore
separation of anaytes from SF-CO, is
competed immediately.

In general, SF-CO, shows practical
solvent power only when the pressure is
above 100 atm. Wetry to useliquid R134a
(1,1,1,2-tetrafluoroethane) instead of
SF-CO,. Extraction using liquid R134a
possesses some of the advantages of using
SF-CO,, while the operational pressure can
be as low as 20 atm. The apparatus used
requires less pressure-resistance than that of
SF-CO;, extraction.

We have proved previoudly that protein
can be solubilized in R134a with surfactant.
We further prove in this study that metal
extraction using liquid R134ais feasible. As
reported in the literature, fluorinated chelate
agents are needed for SF-CO, extraction
because of their higher solubilities in
SF-CO,. However, we find that either
un-fluorinated chelate agents or their
corresponding complex compounds are
readily dissolved in liquid R134a. The
solubility results are summarized. In
addition, hydrophilic compound — methyl
orange  can be extracted with
surfactant-containing R134a using
countercurrent  chromatograph  equipped
with Teflon tube.
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P(bar) | T (C) S (g/200mL )
Cd-3-Formylchromone 15 25 0.196
15 45 0.239
15 65 0.449
15 25 0.196
35 25 0.232
55 25 0.245
P(bar) | T (C) S (g/100mL )
Cd-Triphenylphosphineoxide| 15 25 0.375
15 45 0.489
15 65 0.513
15 25 0.375
35 25 0.430
55 25 0.591
P(bar) | T (C) S (g/100mL )
Hg-1-Benzoylacetone 15 25 0.178
15 45 0.154
15 65 0.107
15 25 0.178
35 25 0.194
55 25 0.276
P(bar) | T (C) S (g/100mL )
Cd-1,3-Diethyl-2- 15 25 0.120
thiobarbituric acid 15 45 0.090
15 65 0.069
15 25 0.120
35 25 0.069
55 25 0.040




P(bar) | T(C) S (g/100mL )
Cd-Thenoyltrifluoroacetone| 15 25 0.475
15 45 0.431
15 65 0.425
15 25 0.475
35 25 0.488
55 25 0.500
P(bar) | T (C) S (g/200mL )
LaTriphenylphosphine oxide 15 25 0.507
15 45 0.722
15 65 1.023
15 25 0.507
35 25 0.524
55 25 0.552
P(bar) | T (C) S (g/100mL )
Ce-3-Formylchromone 15 25 0.0995
15 45 0.356
15 65 0.545
15 25 0.0995
35 25 0.103
55 25 0.128
P(bar) | T (C) S (g/100mL )
Eu-Thenoyltrifluoroacetone | 15 25 7.81x10™
15 45 1.58x10°°
15 65 1.91x10°°
15 25 7.81x10"
35 25 1.20x10°°
55 25 1.65x10°°
P(bar) | T(C) S (g/100mL )
U-1-Benzoylacetone 15 25 0.098
15 45 0.071
15 65 0.059
15 25 0.098
35 25 0.146
55 25 0.162
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Triphenylphosphine oxide (g/100mL )

R134a
R134a + 3%(v/v) MeOH
R134a + 3%(v/v) EtOH
R134a + 3%(v/v) IPA

0.46

6.86

5.64
2.75
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