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ABSTRACT

Development of physical model for particles' induction charging

Recently, use of a strong electric field in the technological process has
become widely spread among the minerals enrichment methods. Electron-ion
technology is widely used in electric separators, where particles are separated
according to their electric conductivity, that is carried out in crowned discharge
and inclined plate electrostatic separator. In this device selective charging process
of mineral particles is carried out by inductive (contact) charging method.

Insufficient study of particle charging processes prevents widespread use of
electric separation. Due to this, constructing the electrical separation is based on
the empirical evidence, taking into account the technological experience, and not
according to the in-depth research and analysis of the of the physical basis of
induction charging process. Due to this, difficulties arise relating to the use of
electric separation in new fields, for which we conduct experimental-laboratory
and semi-industrial types of wide-ranging studies.

Study of literature sources of particle induction process has shown us, that
they are data fragments of charging process, which are not subject to generalize.

To accomplish this task, an experimental device was created, the work part
of which is a flat cylindrical capacitor. Flat Capacitor is an idealized
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electroseparator where it can be studied the particle charging processes (particle
charging, its behavior on the electrodes, break-out from the electrode and motion
in the electric field), which are the main processes in the real electric separator.
On the other hand, such idealization simplifies the study of the major regularities
of the induction process, which can be generalized for real electric separators.

The experimental device consists of two parts: electrical and optical part.
The electric part ensures the charging of particles and fixing of the starting
moment of charging by means of the oscillograph, while the optical part provides
the fixing of completition of particles charging, that is implemented at the
moment of starting the particle motion in the electric field. At this time the
particle cross laser beam outgoing through the upper surface and part of this beam
reflected from its surface falls on the photoelectric multiplier screen, from which
electronic signal fixes finishing time of particle charging on the oscilloscope
display.

The experimental equipment provided measurement capabilities of
different parameters. Particular attention was paid to the study of the particles
charges and charging time. In addition, one of the important issues was the
determination of the charge limit of nonconducting particles. Present work deals
with new experimental method for its determination, that is based on the
compensation of adhesion force and interaction forces between reflected charges
and the invention is confirmed by copyright.

Measurement correctness of particles charges was tested by spherical
metallic particles, which break away from charging electrode with charge limit.
Matching of theoretical and experimental results of charge limit confirms the
fairness of the measuring method of particle charging.

For analysis of the particle behavior of the electrode all forces are
considered, which act in the process of recharging the particle. These forces
include gravity force, centripetal force, adhesion force, ponderomotive and electric
force.

The most difficult issue for analysis of behavior of the particle on the
electrodes is to define adhesion force. Its theoretical assumptions give us some
contradictory attitudes in different parameters. This is stipulated on the one hand
by the influence of the many factors on the adhesion force and on the other hand
by measuring difficulties. Due to this the experimental assessments remain the
main method of its determination. In addition, the strong impact of various factors
on the adhesion force makes it the probability value, so it should be characterized
by its distribution function.

The second characteristic of the adhesion force is the probability of
breaking away the particle, which in certain conditions, is determined as the
ration of amount of particles broken away from the electrode to the total number
of particles, that are charged on the electrode. This parameter is directly related to
the efficiency of the particle separation in the electric separator.

The work deals with the impact of technological and constructive
parameters on the probability of breaking-away of monomineral particles.
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Particular attention was paid to the dependence of the probability of the breaking
away on charging electrode materials and it was established, that this process is
affected by oxide layer formed on the metallic electrode. Experimental studies on
graphite-containing electrodes confirmed the fairness of this provision.

Special attention was paid to the kinetics of charge change in inductive
charging process and its dependence on technological parameters. Constant value
of charging time was calculated and and it was established, that actually current
particle charging kinetics does not have an exponential character as it is shown in
the theoretical works. Reason of this is behavior of particle on the electrode in
electric field and contact resistance between particle and electrode.

Based on complex experimental researches, the adjusted physical picture of
the induction charging process is established and the practical recommendations
for the organizing induction charging processes in electroseparators are given.

32



