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APPLICATION OF THE ECOLOGICALLY CLEAN TECHNOLOGY OF MINING
METALLURGY AND POWER INDUSTRY WASTES RECYCLING BASED

ON THE USE OF ELECTRON BEAMS
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The electron beam technology may be thought
of as a promising process of the present day which is
based on the energy transference to the curred
material by particularly energetic electrons (up to 10
MeV) generated by the charged particle accelerators.
The successful progress of the electron beam technolo-
gy is attributed to its nonpollution property (second-
ary radiation and chemical wastes absence), elec-
trical to accelerated electrons energy efficiency of
conversion (up to 80%). The high speed,
technologycal simplicity, automation ability and some
other advantages of electron beam processes allow
us to recommend them for the great amount of
wastes recycling.

Radiation effects and their relaxation time have
substantial dependence on the physical and chemi-
cal properties of curred material and on the way of
curring. Due to these facts, the processes run with
irradiation, can be conditionally divided into the proc-
esses with fixation and use of material properties
changed by irradiation and the processes run in the
ionizing radiation zone. In the second case, the
application of powerful electron radiation can re-
sult in the big heating-up of irradiation material and
allows application of electron accelerator as a source
of high temperature with high efficiency. The mat-
ter heating to the temperature of about 1000 deg.C
is provided bx energy input of about IGJSg and
more (electron beam power is about MradS). This
heating is very economical owing to the fact that
electrical to electron radiation energy efficiency of
conversion is very high (80%). A Powerful beam
of accelerated electrons permits creation of tem-
perature of more than 2000 deg.C, when velocity is
about 1000 deg.CS.

The Application of electron beam technolo-
gies for the industrial wastes recycling can be illus-
trated on the following examples.

The off gases of mining metallurgy and heat
power plants can be refined from SO2 and NOx toxic
combination by means of their chemical and radia-
tion further oxidation with the following obtaining
of acids. The experimental device on the base of in-
dustrial accelerator ELV-8 has the following param-
eters: productivity is from about 5* 1CP to 8*1O3 M
per hour; possibility of SO and NO parallel separa-
tion; small occupatied space; waste water absence;
simplisity of process operation; possibility of final
product quality control.
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In this method radiation-chemical process in
the irradiated gas results in the excited complexes,
radicals and ions formation. Ions cause the activa-
tion of reaction chains which convert SO2 and NO^
toxic gases into the combination with more high
number of oxidation. In the presence of water, com-
ing from the drip cooler, the combinations of sul-
phuric and nitric acids neuttralization results in the
obtaining of ammonium solid combinations which
are mainly sulphates and nitrates. The last ones is
the basic component of nitrogenous fertilizers which
are used in the agriculture.

The electron beam treatment can be suc-
cessfully applied for the waste water refinement from
organic pollution, for instance butyl xanthatc, ions
of heavy metals and etc.

In the irradiated water H, OH, HO, H par-
ticles and great number of the short-lived radicals
appear. The high reactiveness of water radiolysis prod-
ucts leads to the organic substance decay with car-
bon dioxide and water formation or to its transfor-
mation into the nontoxic matter.

There fore water radiation refinement has great
potentials and can solve a lot of problems:

organic and nonorganic substance oxidation,
including toxic and incapable of biological decom-
position substance;

water and biologically active silts and another
wastes disinfection;

monomers polymerization;
metal-organic and other complex decomposi-

tion.
As a merit of that technique we can recognise

its ability to solve problems of biocorrosion and bio-
logical overgrowths by means of microorganisms
and algae reproduction, leading to the biological
overgrowth, suppression.

The radiation method is one of the few meth-
ods which exclude additional water mineralisation.

In the present day, there is a constant growth
of the areas occupatcd by the solid wastes of mining
metallurgy and power industry, which have negative
influence on the atmosphere, water and ground re-
sources. This occurences averting can be provided
with this wastes recycling, in particular slag and
cinder heaps utilization.

The highly effective methods of non-ferrous,
sparse and dispersed metals extraction from'the cin-
der and slag wastes of heat been developed. With
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application of the electron beam technology. As it organic composition formed by the metals during
has been shown in analyses, sparse and dispersed coal burning. This wastes treatment with the par-
metals contents in the cinder and slag as high as in ticularly energetic electrons promotes its technologi-
merchantable ores. But there are some difficulties in cal properties improvement. We have elaborated
theie extraction caused by the high stability of metal- technologycal schemes for the different ways of min-

erals extraction.
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