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In this paper, an analytical solution for describing heat and mass transfer between a droplet of
dissipation and heat and mass transfer between the surface and the droplet by convection s
presented. We assume that the solvent and the antisolvent are fully miscible and have the same
temperature. We also assume both the initial temperature of the mixture and the initial carbon
dioxide concentration depends on the space variable. The governing equations formulated based
on the conservation of total mass, chemical species, momentum and energy were solved
analytically using polynomial approximation method. The results obtained are presented
graphically and discussed. The results revealed the effects of operating parameters on droplet
lifeime. This results might be used for interpretation or experiments planning of the more complex
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Abstract

In this paper, an analytical solution for describing heat and mass transfer between a droplet of
organic solvent and a compressed antisolvent taking into consideration the viscous energy
dissipation and heat and mass transfer between the surface and the droplet by convection is
presented. We assume that the solvent and the antisolvent are fully miscible and have the
same temperature. We also assume both the initial temperature of the mixture and the initial
carbon dioxide concentration depends on the space variable. The governing equations
formulated based on the conservation of total mass, chemical species, momentum and energy
were solved analytically using polynomial approximation method. The results obtained are
presented graphically and discussed. The results revealed the effects of operating parameters
on droplet lifetime. This results might be used for interpretation or experiments planning of
the more complex real supercritical antisolvent process.

Keywords and phrases: carbon dioxide, critical point, polynomial approximation method, solvent,
supercritical fluid.

1. Introduction

A supercritical fluid is a substance that is at a temperature and pressure above its critical point,
where distinct liquid and gas phases do not exist. It can diffuse through solids like a gas. and

dissolve materials like a liquid (Padrela er al., 2009).
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Figure 14 Relation among tempersture, thne and d voplet vad lns for varous
v alues of R'

Figure 15 shows the graph of carbon dioxide mole fraction ¢(r,7) against droplet radius ¢
and time ¢ for diflerent values of Peclet mass number P . It is observed that the carbon

dioxide mole fraction decreases with time and decreases along droplet radius but increases as

Peclet mass number increnses

Flgure 15: Relation among COI mole fraction, thue and droplet rad fus for
v lrblnlluulP-
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