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Abstract

The extractors used in modern production are processed on the basis of
practical recommendations without consideration of the theoretical basis.
Therefore, the task of studying the extraction process is of acute importance as it
will enable us to process extraction's apparatus, taking into consideration both
hydrodynamic processes and the physical - mechanical properties of the raw
material.

Equally important is the issue of intensification of the extraction process
with the help of a variety of physical effects applied to the raw materials, such as
vibration, pulse, ultrasound, nutritional direction of motion. The use of vibration
and pulse extractors leads to a significant intensification of the process, which is
determined by many scientific works. The construction and development of new
low-priced and high-efficiency pulse vibrating extractors remains an important
issue.

The aim of the thesis, is the estimation and development of the
construction of a new high-efficiency extraction device of periodic behavior. In
which the extraction process is intensified low-frequency vibrational oscillations
or extragents pulse of the extraction mass.

For the realization of the goal we set for the solution of following scientific
issues:

* Review and analysis of the extraction equipment of periodic mode of action
and prove theier ability of intensifing the extraction process via pulse or vibration;

* calculation of structural parameters of the extraction device of periodic
mode of action;

+ Optimal modes of vibration and pulsation;

* Processing of construction and operational parameters of the extraction
device with periodic vibration and pulsation modes of action;

* Processing and the practical realization of experimental - industrial
extraction apparatus.

In devices of active hydrodynamic mode of action the process of extraction
on plants porous particles is conducted in 3 stages. On the first stage, the capillary
forces enable extragents to the reach large pores and remove the extraction
components from them. On the second — convection stage the diffusion speed of
the target component in transport pores and removal of the solution from the
pores is combined. On the third-diffusion stage the speed of process is limited by

Vi



mollecular diffusion speed, from the depth of the porous part of the target
component onto its surface and by transport pores.

There was created a mathemathical model of diffusion — the third stage of
vegetable raw materials extraction process. It shows that there is practically no
movement of fluid in capillaries and the substance is transported via mollecular
diffusion, but during certain amplitude of outer pressure pulsation or during
extract mass vibration in definite frequency and amplitude in the large pores there
can be created oscillating fluid motion, which leads to the intensification of
extraction.

The given pulse extraction device works in a nonresonant mode. There
were two targets set while processing this device to provide a high frequency of
extraction. Firstly — the improvement of internal mass transfer — achieved via fluid
pulsation in particle capillaries, secondly — the improvement of the external mass
transfer — achieved via the pulse loosening of the particle layer in apparatus. The
problem of loosening the particle layer is vital for the large capacity devices, as
well as in case of the shallow saturation particles, when the handly penetrated
clogs are formed in the device.

On the basis of provided investigations and the analysis of exstraction
device of a periodical behaviour we have worked out separate knots and details
and created the innovative experimental — industrial extractor of periodical
behaviour, whose construction enables us to make it function both on the
principles of solvent pulsation and extract mass vibration, which makes the
extraction process intensified. Simultaneously, the working surfaces of the
extraction device were made of stainless steel, which provided us with the
possibility of using it in the process of vegetable raw material extraction using both
organic and non-organic solvents.

The experimental study of the devices for different vegetable raw material
provided that for the intensification of the extraction process we should use the
low frequency oscillations of the extraction mass. We should take (3-4) sec! as a
basic-zero level for oscillation frequency, and 1-sec! for variation interval, when
the amplitude of the oscillations is in the scope of 1-3mm.

To prove the efficiency of the extraction apparatus functioning, there was
extracted so called “tea factor”, a remnant after the extraction of air-dry green tea
leaves, treated with organic solvent (trichlorethilen), This remnant contains
industrially important amount of catechin complex. It is proved that via
extragent’s pulsation or the usage of low frequency vibration on extraction mass, in
otherwise equal condition the duration of water extraction on extraction mass in
shortened 4-5 times, compared with the circulation method of extraction.
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