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1. Abstract

Absorption of vapor into chemical solutions, particularly brines
is characterized by a high concentration level of the absorbate. Almost
all the theoretical investigations which were conducted until now have
neglected the influence of the absorbate concentration level on the mass
transfer rate. The aim of this work is to investigate analytically the
influence of the absorbate concentration level in ligquid film on the

absorption process.

This theoretical research is an extension of Higbie's theory [(H3]
for isothermal absorption and also an extension of Grossman’s work [G3]
for non isothermal absorption, which is based on low concentration and

short contact time,

The analysis is carried out in two stages: first, a model for
isothermal absorption is presented and second, a model for non
isothermal absorption developed, which takes into account simultaneous
heat and mass transfer. The main assumptions incorporated in the model
are: 1) short exposure time, 2) uniform film thickness, 3) constant

physical properties.

The governing diffusion equation is nonlinear in the absorbate
concentration, which differs from the low concentration case, where the
equation can be approximated by a linear equation. An analytical
solution for the governing equation was established during the
investigation. In the case of isothermal absorption it leads to a set of
two algebraic equations, and in the case of non isothermal absorption it
leads to a set of four algebraic equations. The solution in both cases

was carried out numerically by a computer,



o

One of the principal conclusions is that theories which are based
on the assumption of low concentration can lead to incorrect estimation
of the mass transfer rate. Moreover, it has been found that mass
transfer rate increases with the concentration level. The meaning of
this result is that boundary layer growth is faster in high

concentration film compare to a film with lower concentration.

The coupling between the heat transfer and the mass transfer in
non isothermal absorption (where the absorption process is accompanied
by heat release) causes a decrease of the mass transfer rate, which is
caused by the sensitivity of the interfacial equilibrium concentration
to the free interface temperature. The parameter A /VLe expresses the
amount of coupling between the absorption phenomenon and the heat
transfer, As the parameter increases the coupling between the
absorption and the heat transfer is stronger. The heat transfer as well
the mass transfer are augmented relative to infinite dilution solution
(note that even though Nusselt numbers remain the same the augmentation

of the heat flux is due to higher driving force).
























































































































































































































































































































































































































