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A semi-flow type apparatus was used
to measure the equilibrium solubilities of
benzoin, propyl 4-hydroxybenzoate, and
mandelic acid in supercritical carbon
dioxide at 308.15 K, 318.15 K, and 328.15
K over the pressure range from 9 to 24
MPa. New equilibrium data of solid
solubility in supercritical carbon dioxide
are presented. The approach to solid-fluid
phase equilibrium is examined based on a
plug flow fluid-solid mass transfer model.

The solid solubility data were correlated
with semi-empirical equations based on
the cluster formation model. It is shown
that these solid solubility data are
correlated with reasonably good accuracy
using optimally fitted parameters.
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Table 1 Purities and physical properties of
the substances used in this work

substance Mw(g/mole} T (K) V (L/mol} Purity{%)

CO, 44.01 >99.8
CiHizO: 21215 410.15 0.1620 >99
CoHi20; 18021 370.15 0.1316 >99

CeH:Os 152,15 39445 0.1170 >99

C4H70;: Benzoin » CH ;05 Propyl 4-hydroxy
benzoate + CgH O, : Mandelic acid

Table 2 Correlated results of the solubility
data in supercritical carbon dioxide
by the empirical models

Model n C, C, C;  AADy(%)
CO; (1y+Benzoin (2)
1 4.84 -4730.67 -17.44 5.86
2 -9111.06 268 1669 6.01
COy(1)+Pyopyl 4-hydroxybenzoate(2)
1 6.20 -7087.26 -19.04 9.49
2 -11952.26 3.24 2446 479
CO; (1) + Mandelic acid (2)
1 9.07 -10432.59 -26.53 12.23

2 -16148.23 4.50 3580 6.05

model 1 : Chrastil [9]
model 2 : Santiago and Teja [10]
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Fig. 1 Schematic diagram of the experimental

apparatus
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Fig. 2 Comparison of the solubility data of
phenanthrene in supercritical carbon

dioxide at 308.15 K
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Fig.3 Solubility data for propy] 4-hydroxy

benzoate in supereritical carbon dioxide
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Fig.4 Solubility data for benzoin in supercritical

carbon dioxide
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Fig. 5 Solubility data for mandelic acid in super

-critical carbon dioxide



