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Abstract. The article is focused on capturing process-related dust at industrial
enterprises (in chemical, metallurgical and energy industries). An electrocyclone can be
recommended for the purification of gases emitted into the atmosphere from particulates,
such as sodium percarbonate (efficiency 97.5% — 99.9%), iron-vanadium concentrate
(98.0% — 99.9%), fly ash (99.0% — 99.9%). However, the fumes from copper-smelting
furnaces cannot be purified with high efficiency (less than 50-60%) because of their
properties. Using electrocyclone will reduce the amount of aerosol emissions, and in some
cases, let the emission reach the values set by standards.
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Introduction

The concept of sustainable devel-
opment of the industry includes an impor-
tant part of the responsibility for the envi-
ronment, in particular, the commitment
to the preservation of clean air and wa-
ter, narrowing down the amount of waste
to the minimum. The Urals is an industri-
ally developed region of the Russian Fed-
eration. More than 1,500 enterprises rep-
resenting the mining, metallurgical, energy
and other industries are found in the Urals.
This neighbourhood cannot but affect
the environment [1]. The Urals is one
of Russia’s leading regions in terms of en-
vironmental pollution [2]. It is quite an ur-

gent objective now to reduce the amount
of emissions, in particular, air emissions
[3]. Any type of gas-cleaning equipment
has an area of optimum use. Cyclones are
high-performance but are ineffective for
trapping micron particles [4]. Electrofilters
are effective for particles PM2.5 but are
high costly [5, 6]. Many researchers have
attempted to combine two or even three
types of gas cleaning devices in a single
unit to improve the performance of its op-
eration [7, 8]. Electrocyclone is a combined
dust collector that combines the centrifugal
and electrostatic effects for aerosol clean-

ing [9].
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Experimental

Materials, which are the products and
industrial wastes of Russia’s Volga and
Ural regions, were chosen: 1. Sodium
percarbonate from the first and second
stages of the purification of exhaust gases
of the spray dryer at JSC “Percarbonate’,
Chuvash Republic. 2. The iron-vanadium
concentrate dust released during ore an-
nealing at JSC “Kachkanarskiy Mining and
Processing Plant”, Sverdlovsk region. 3.
Sublimates of the blister smelting furnaces
of the copper smelting shop of JSC “Sred-

Results and discussion
Figs. 2—4 shows results of experiments.
It is shown, that without an electric field,

neuralsk Copper Plant’, Sverdlovsk region.
4. The ash from the combustion of Ekibas-
tuz coal at Reftinskaya TPP, Sverdlovsk re-
gion. The characteristics of the substances
are reported in Table 1.

The main tool of the experimental
equipment was a laboratory vertical elec-
trocyclone. The diagram of it is shown
in Fig. 1. An electrocyclone consists
of a body 1, snails with an inlet 2, the cen-
tral tube 3, a corona system 4, an exhaust
pipe 5 and a hopper 6.

the degree of gas purification from parti-
cles with a size less than 50 microns de-

Table 1
Characteristics of the materials under research
i i i Particle diameter, um
Ne Material Truli/denasrcy, SPiCIﬁC eloei:ltrlc u
gm resistance, Ohm'm | 4 d, d,,
1 Sodium percarbonate 2144 <10* 10 35 67
2 Iron-vanadium 5100 10° 16 73 90
concentrate
Sublimates of furnaces 4600 107 2.5 6 15
4 Fly ash 2200 >10° 15 32 64

Fig. 1. Electrocyclone (model ECV)
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creases with a decrease in diameter; for
micron particles it is virtually zero. When
the voltage reaches 17 kV, the purification
rate is higher than 90% for fine particles
(Iess than 50 microns) in each case.

Conclusions
Studies have been held to capture
the dispersed industrial materials. It

Capturing the fumes of copper-smelt-
ing furnaces electrocyclone yielded unsat-
isfactory results (no diagram). The degree
of purification in the experiments at a volt-
age of 17 kV was 50-60%, and no more
than 50% without voltage.

is shown that an electrocyclone can be
used like existing gas treatment units. For
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example, in catching sodium percarbon-
ate, the efficiency reached 97.5-99.9%.
The iron-vanadium concentrate collec-
tion efficiency was up to 98-99.9%. The ash
of TPP can be caught with an efficiency
up t0 99.9%. The optimum operating flow
rate of aerosol at the inlet to electrocyclone
lies in the range 15-17 m/s. In capturing
the fumes of the copper-smelting furnac-
es some satisfactory data were received
(the efficiency does not exceed 50-60%).
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