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A cluster solvation model was
employed in this study to correlate the
solid solubility in supercritical fluids.
Solid solubility was calculated by
introducing the relationship between free
energy and fugacity coefficient. This
model has two temperature-independent
binary parameters. This cluster solvation
model was extended to ternary and
multi-component calculations by directly
using the parameters from the binary
correlation results. Application of this
model to systems with co-solvent has
also been examined. A general trend for
the variation of the association number
with  co-solvent  concentration s
observed.
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Fig. 1 Calculation results for the solid solubility of
triphenylene in supercritical carbon dioxide with
two parameters in the cluster solvation model
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Fig. 2 Prediction results for solid solubility of two
ternary mixtures of two solids in supercritical
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Fig. 3 Correlation results for the solid solubility of
naproxen with various concentrations of ethyl

acetate co-solvent in supercritical carbon dioxide
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Fig. 4 Plot of the association number against the co-
solvent concentration in supercritical carbon
dioxide using the cluster
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carbon dioxide using the cluster solvation

model
Table 1 Calculated results of solid solubility in supercritical fluid (SCF) using the cluster solvation model
SCF Solid T(K) P(MPa) Datapts k A(@mol’) B(U'mol'K') AADy(%)
ethylene pyrene 318-343 10-49 14 1.161  18207.11 12.01 13.57
Co2 propyl gallate 313-333 15-25 8 3.620 18912.70 -42.29 3.84
CO, skatole 308.15 7-19 8 2.840 11808.48 -9.95 9.00
ethane skatole 308.15 4-19 8 2317 10608.72 -17.02 5.83
fluoroform skatole 308.15 5-19 8 2.868 11820.55 -11.03 2.86
CO, stearic acid 308.15 9-24 8 1.069 71462.05 180.05 7.92
CO, triphenylene 308-328 8-26 28 2953 15778.21 -36.12 4.42
CO, vanillan 308-318 8-20 33 2,623  11304.44 -13.31 4.86
CO, m-HBA 318-328 10-21 12 2.404  25090.52 -27.10 7.58
CO; DDT 313-333 10-22 18 3.036 13297.51 -17.48 7.10
CO, 2,4D 313-333 10-22 16 4311 18753.66 -23.61 3.55
Grand Average 1439 8.22




