CHAPTER 2

LITERATURE REVIEW

As applications of supercrltlcal fluid could be found in various
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formation of particleF" during the expa sﬁrcritical fluid solutions

through a nozzle has moge recently been studled in many experiments. In 1991,
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and suitable $rocess COIldlthl‘lS Theoretlcal work almed at gaining

funda mﬂ ﬂ m\ ﬂﬂjﬁ analysis of
nucleation rate profiles along different expans1on pa ndamentals,

experimental methods, applications, and available results from studies of
particle formation with supercritical solutions were also summarized.

In 1993, Debenedetti proposed the fundamental understanding of the
various processes that occur during RESS, such as nucleation, growth,
coagulation, with particular emphasis placed on relating particle size and size

distribution to process conditions, such as nozzle length, geometry, upstream,



downstream conditions and one-dimensional model of nucleation and particle
growth during isentropic flow. He also presented how process conditions affect
the size distribution of particles emerging from the nozzle. Since mathematical
modeling and simulation are a handy and effective tool, the predictions of
RESS process were investigated more comprehensively. He presented
mathematical model of nucleation and particle growth during the partial

expansion of a dilute supercritical solution in a sub-sonic converging nozzle.
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through the transonic s ear layer and found the calculated temperature profiles
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In 1999, Turk and co-workers modeled RESS process by considering
the three parts of capillary inlet, capillary, and free jet. One-dimensional time-
independent flow model for the pure solvent included heat-exchange in the

capillary and the free jet, friction in the capillary and isentropic flow in the



capillary inlet area. The resulting pressure and temperature changed along the
expansion path were used to calculate the solute solubility in the solvent and
the supersaturation of the real mixture with the Peng-Robinson equation of
state. Moreover, in 2000, they had conducted the experiments which were
carried out with an apparatus suitable for temperatures up to 600 K and
pressures up to 60 MPa. Carbon dioxide (CO,) and trifluoromethane (CHFj;)

were used as supercritical solvents and cholesterol and benzoic acid as solutes.
Besides the experimental inv 1\4,7 RESS process was modeled
numerically by taking thre ca et—caplllary—mlcroscale free

jet into account. The Wf fluid p% temperature along the

expansion path were use ation of the real mixtures
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In 2002, Debe g ti puted 7% distribution accounting

for nucleation, conden atlon and coagulatlon by using a sectional method to
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