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There has been a considerable interest in the study of zinc oxide (ZnO) in recent decades. This is a unique
functional material with a high electron mobility, a high thermal conductivity, a wide bandgap (3.37 eV) and a large
exciton binding energy (60meV) and the richest family of nanostructures among all materials. Due to its unique
properties, zinc oxide is widely used in many industries. Optical and electrical properties are used in solar cells, laser
diodes, and gas concentration sensors, varistors, TFTs and others. Antibacterial properties, biocompatibility, and the
ability to repel ultraviolet radiation are used in the textile and plastics industry, perfumery, cosmetics, medicine [1,4].

Ultradispersed zinc oxide powder was obtained by the universal plasmodynamic method in discharge of a
hyperhigh-speed plasma jet. The jet is generated by a pulse highcurrent (the order of 105 A) coaxial magnetoplasma
accelerator (CMPA) of the erosion type [5].

The trunk of the accelerator is an external titanium electrode barrel with zinc disks inside, the diameter of the
acceleration channel is 9mm, and the length is 190mm. The basic material (Zinc) is generated by electric erosion of the
accelerating canal surface then accelerated plasma jet ejected into the reactor chamber filled with oxygen. The electrical
supply to the accelerator was carried out with the help of the capacitive energy storage.

Analytical researches of the received products were done by means of roentgen diffractometry methods.
According to the obtained data, the powder is composed of more than 99.9% of the zinc oxide phase that indicates the
correct choice of experimental energy parameters and confirms the basic assumption about the possibility of this phase
synthesis.

Also the product was analyzed by transmission electron microscopy (TEM) which shows the hexagonal
structure of single crystal zinc oxide, and most part of the product consists of 200 nm objects.

Based on the results of this work the following conclusion can be made about the possibility of applying the
plasmodynamic synthesis method to obtain an ultradispersed powder of single crystal zinc oxide with a crystal structure
- hexagonal system.
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The processes of transport and removal of radionuclides in surface atmosphere and dwellings atmosphere are

very different [1]. On the transfer of atmospheric radionuclides influence humidity, wind, precipitation, cyclones, rough

208


https://core.ac.uk/display/53081271?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
mailto:headfire94@gmail.com

EEE  Ou3NKO-TEXHUYECKUI MexayHapoaHas HAYYHO-NIPAKTHYECKAas KOH(epeHIus
III WUHCTUTYT «Du3NKo-TeXHHYEeCKHE NMP00JIeMbI B HAyKe, IPOMBIILICHHOCTH U MeMIIUHE»
= T e Y, Cexuus 5. PaguanioHHble U MyYKOBO-IIJIa3MEHHbIE TEXHOJIOTHU B HAYKE, TEXHUKE U
MeAUIIHE

change of weather conditions. To study temporal and spatial dependences in behavior of atmospheric radon, thoron and
their decay products was organized continuous automated radon monitoring, which started in 2011 with help of
radiometer of radon isotopes and their decay products (SARAD GmbH, Germany). The analysis of seasonal variations
of radon activity concentration in the ground atmosphere revealed maximum in spring-summer period and minimum in
winter. In diurnal variations minimum appears afternoon and maximum — before noon. These results are in a good
agreement with results of other radon investigations. The analysis of changes of equilibrium coefficients between radon
and its decay products showed that the annual average value was 0.2 (0.25 in March-April, 0.12 in May, and 0.27 at the
end of September). Dynamics of Fr, in 2011 is shown in Figure 1a (spring season) and 1b (summer-autumn season).
Analysis of the Fr, coefficient dynamics shows that its instantaneous (average within 2 hours - red line) values can vary
quite widely from 0 to 1. Significant correlations were revealed between activity concentrations of radon, thoron and
some of their short lived decay products at synoptic scale. Other interesting results of our investigation are also

reported.
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Figure 1. Dynamics of Fgrn in 2011: @) in spring; b) in summer-autumn
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Thin film coatings have wide application as strengthening, reflective, conductive and dielectric coatings. One

of the directions of vacuum-plasma technologies is the deposition of thin film coatings [1]. We consider the technology
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