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ABSTRACT

Kovalinska T. Using ionized irradiation in radiation technologies. i
Quialification scientific paper, manuscript copyright.

Dissertation for the Doctor of Technical Sciences degree major in 01.04.16
physics of nucleus, elementary particles, and high energies. Institute

for Nuclear ResearciNational Academy of Sciences of Ukraine, Kyiv, 2021.

The problems of using nuclear energy for the technological development of the
society are researched. The dissertation encompasses promising nuclear and radiatior
technologies of improving building metals, high quality food, industrial disinfection and
sterilization, functional radiation testing and certification of equipment and materials for
critical infrastructure, the usage of nuclear energy for solving actual problems of medicine,
research, andndustrial equipment for the implementation of innovative radiation
technologies of the production.

The main task is to develop the ways of solving physical and technical problems of
nuclear energy usage in various industries. The aim is a profoundcteséé#ne effects of
the interaction of radiation with the substance which are promising for practical usage in
real technological processes, research and development of technical means for the
fundamental and applied research in this area, the develomihé&thnologies that are
promising to use in various sectors of the economy.

The original, not yet widespread but economically and ereffigient direction of
using charged particles of low and uwltoav energies for the modification of organic raw
mateials in food production and some other technological processes was discovered.
These processes are connected with modern macromolecular compounds and materials
Scientific basics of projecting radiation technics for the research and realization of
technobgical processes connected with irradiation with ions of low andlolvanergies
are developedA set of installations for irradiation with ions in laboratory research was

developed, in searching of methods of using ions for testing and implementtion o



practical technologies in the food production branch. The ordinal direction of radiati
technologies was initiated and experimentally tested. This direction is connected with
usage of charged patrticles of low and ulta energy.

The traditional diections of progress of industrial technologies, related to th
peaceful use of nuclear energy, were improved. Methods of neutralization of pathoge
microflora in readyto-use industrial food products without any influence on their
nutritional and gustaty qualities were improved. Their implementation allows to preven
epidemiological problems that are spread through food and raw materials. Original w.
of using nuclear energy as a technological tool of active modification of raw materials ir
dietary high quality food products that are safe for consumption, withdptermined
properties are offered.

The research results of the ways of progress of ionizing irradiation generati
technique, necessary for the progressive development of practical methodslear
energy use in industrial processes are generalized. Further development was receivi
the construction of technical means of generation, transportation, experimental work :
auxiliary technical means for the development of technologies iwizing irradiation.
The radiation complex of the Institute of Nuclear Research was modernized, which v
provide basic research and applied work in a wide range of ionizing irradiation energie:
various branches of the real industry. The creatioradifation complexes simulators of
various factors of nuclear energy was offered as a perspective way. The capacities of :
simulators were researched. It was experimentally proven that combining a numbel
nuclear and physics techniques for solving tiwgeted applied programme is the most
effective way of using this expensive modern technology. At the Institute of Nucle
Research, with the help of simulators, original technologies of-resatant nuclear
membranes of high strength were developedymex technologies of functional testing of
critical sphere equipment for the reliability of functioning in extreme situations (operatir
conditions) were improved, as well as research technologies of the real functionality
new materials, and improvemeof the efficiency of drugs.

Innovative technologies which were developed and implemented on the improv

radiation technique for food production, industry, and medicine were presented. Origi



composite cementing systems were created, which madesibto produce radiatien
modified composite polymer concrete which is much better than all existing types of
modern industrial concretes regarding their strength, corrosion resistance, abrasion, frost
resistance and resistance to aggressive environmeatg approaches to the industrial
hydrophobization of finished cement products, connected with the involvement of nuclear
energy and modern silicone modifiers were offefeddiation technology for obtaining
(prodiction) of the new roofing orgasrmineral composite material with lonterm
operation in any climatic conditions, and radiation technology for the hydrophobization of
structural building materials of wood were developed.

New directions of radiation technologies for solving ecological problemsected
with the neutralization of infected drains from infectious departments of hospitals,
polymeric waste from the worout industrial and household products (secondary
polymers) were presented. The way of their usage for the production of thquailii
road surface through the modification of natural binding (bitumen) with secondary
polymers was developed.

Key words: lonizing radiation, nuclear energy, electrons, ions, radiation research,
radiation modification of materials, radiation technology, aidn technology,
technological dosimetry, simulators, composite materials, radiation disinfection,

hydrophobization.
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