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Extractive Drying

A study of a special solids-drying process, it consists
in adding an entrainement (extractive) agent to the humid solid,
and in destilling the binary (agent-water) mixture.

A gas phase existing in such a system, composed from a saturated
vapor of an extractive agent and of water vapor (unsaturated, or
saturated) has less degrees of freedom than a conventional air-water

vapor mixture. Therefore it posesses different thermodynamic

properties. The thermodynamic diagrams for such a phase (extractive
agent-water vapor) has been constructed (analogical to Grosvenor's
phase-diagrams). There are two types of these diagrams: in
dependence, whether evaporation heat of an extractive agent is
higher, or lower than that of water vapor.

On this basls, enthalpic diagrams for the examined system
(analogical to Mollier diagrams) has been developed. On these
enthalpic diagrams it is also possible to fix the éapillary solid-
water vapor equilibrium lines, transfered from classical drying
equilibrium diagrams for capillary solids.

Analogical enthalpic diagrams may be also constructed for a
condensed phase, containing: solid, humidity and liquid extractive,
agent.

The heat and materiel balances for the extractive drying
process lead to the equation giving a functional dependence
between heat consumptions in this intermitent process and a final
humidity of the solid. This equations may be solved by graphical
method, using both mentioned fhermodynamic diagrams: for gas and
for a condensed phase. On this way an engineering solution of, the
process is obtained, permitting to caleculate how much heat must be

used to reach the needed final humidity of the solid, or what final



humidity will be reached at a defined heat input.

By means of this same diagrams it 1s also possible to determine
the instantaneous drying veloclty (at given heating-intensity) in
dependence upon a humidity content of the solid. By means of so
called "drying thermodynamic" potential it is possible to generalize

the drying equilibrium curves for capillary solids and to obtain the

generalized drying velocity curves.

To check whether the described thé%odynamic method gives the
correct results, or whether the examined process is of an equilibrium
or of a kinetic type, an experimental equipment has been built. It
permitted to examine the winﬁing of the drying process in dependence
upon several factors. Many experimental points presenting: drying
velocity, boiling tenperatures, partial pressures, gas phase
compositions, show a sufficlent agreement with thermodynamical
curveé calculated theoretically for these parameters. It confirms
that the extractive drying may be considered as an equilibrium
process for the whole range of a low, and of a high humidity content
of solids, and that the proposed method of process designing is

correct.
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