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A DEVICE TO STUDY THE EFFECT OF PRELIMINARY ELECTRIFICATION OF
AN AEROSOL ON THE EFFECTIVENESS OF WET DUST TRAPS

A. E. Vollkind, E. Ya. Parat, V. K. Abramyan, L. N. Beutovich

Department of Catalyst Technology, LenNIIgiprokhim [Leningrad
Scientific Research Institute of the State Institute on Planning
Plants for the Basic for Chemical Industry]

The trapping of dust particles less than 5 um in size occurs
unsatisfactorily even in such an effective dust trap as a foam
apparatus. An increase in the effectiveness of the dust trap can
be obtained by enlarging the particles, ordering their motion, and
increasing the kinetlie energy in the field of the corona discharge.
This is achieved in our unit by combining the needle-shaped
corona electrodes with a precipitating electrode which is permeable
to gas in the form of a grounded lattice which carries a gas-
liquid layer. The basic parts of the unit are the foam apparatus
with an output of up to 40 cuble meters per hour for gas and
replaceable electrification chambers with a diameter of from 50 to
280 mm of various designs with a corona needle-shaped electrode.
The discharge of the aerosol particles by ions which are formed
in the zone of the corona discharge (electrification of the aerosol)

occurs in the chamber.

By preceding research 1t was established that the efficiency
of the foam apparatus varies from 96% without electrification to
97.4% with electrification with a dust content of 1 gram per




cubic meter for dust of phosphate fertilizer of average dispersion.

The employment of electrification proves to be especially effective
for finely-dispersed aerosols. At the present time, studies are
being conducted with the purpose of disclosing the effect of the
electrification of the aerosol on the fractional efficienciles of
the dust trap and the cptimization of the design of the chamber and

increasing 1its ocutput by increasing the speed of the gas.




STUDY OF THE DISPERSIVE COMPOSITION OF A CARBON-BLACK AEROSOL
DURING COAGULATION

V. M. Shopin, V. V. Suponev, and V. P. Isakov

The Department of Optimization of Chemical and Biotechnological

Equipment. The All-Union Scientific Research Institute of the
Carbon Black Industry

Faran analysis of the effectiveness of coagulation of a
carbon-black aerosol at various stages of its 1ife, a procedure
has been developed for determining the dispersive composition
of carbon-black aggregates in a high-temperature flow with the
use of a dust dispersion rotary analyzer created by the NIIOGAZ
[State Scientific Research Institute for Commercial and Sanitary
Purification ‘of Gas|;

The following are envisioned to ensure precision of the
analysis: the dilution of the aerosol being analyzed by an inert
gas; ensuring the constancy of the aerosol temperature in the
sampler and in the analyzer rotor; accomplishment of the capabil-

ities of the aerosol sampler for 20 s or more.

It was established that the median size of the carbon-black
aggregates in front of the condenser does not exceed 1 um, prior
to precipitation on a filter is 10-20 um, and in the centrifugal
field of the coagulator reaches 60-150 um.
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In the condensor with the sprinkling of the aerosol with
finely atomized water, favorable conditions are created for the

coagulation of carbon-black particles in a field of centrifugal
faorees,




EXPERMIMENTAL DETERMINATION OF THE DIFFUSION COEFFICIENT IN
CHARGERS OF A WET DUST-TRAPPING SYSTEM WITH PRELIMINARY
ELECTRIFICATION

I. N. Kots, A. 1. Volkipmd, V. K. Apramyan, and B. Ya. Tarat

Department of Catalyst Technology, Department of Automatic Control
Systems

In systems of wet dust trapping with preliminary electrifica-
tion of the aerosol particles, a certain advantage is possessed
by a charger of a corona charge with electrode shape of the needle
- coaxial cylinder type. Knowledge of the diffusion coefficient
of the ions is necessary for the design of such devices. The

diffusion coefficient was determined indirectly from the formula
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where: Nys s, units/m> - the concentration of ions in the axial

direction at a distance of Ll’ L2 from the corona needle, meters;
2 :
Di - the diffusion coefficient, m /s3; C, - the known constant ~3.6;

v, m/s - the speed of the dust-gas flow% d, m - the internal
diameter of the charge chamber. Chargers with an internal diameter
of the charged chambers of 0.5 and 0.25 meters made from steel

and 0.045 m made from steel, plastics, and ceramics were used.
Measurements of the ion concentration were accomplished with rates
of the dust-gas flow of 1, 2, 3, 4, and 11.5 m/s at points at a

distance in an axial direction from the end of the corona needle
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of 0L 02 L1 0.2 0,3 0, 0.5, and 0.6 meters. LIt was
established that the diffusion coefficient of the ions increases
with an increase in the rate of flow and the diameter of the tube
in the charging chamber. The value of Di decreases if the tubes
of the charging chambers are made from dielectrical materials.
The diffusion of the ions in a charger of the needle-coaxial
cylinder type is virtually independent of the corona current value.
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