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AHoTanist

Haseoeni pesynomamu  docniodicenns  isuko-mexauniyvnux i padiayitiHo-3aXUCHUX 81acmugocmell 3pasKie
OUCNEPCHOHANOBHEHUX CYXUX CyMiutell niOmeepoNCyIOmb MONCIUBICIb SUKOPUCMAHHS Mamepianié Ona nepepooKu
wiKionueux moxcuynux 6ioxo0ie AEC 0o ompumanHs KiHyegozo npooykmy 3i cmabitbHumu  @isuuHuMu
napamempamu, wo 003601ums be3neune mpaHcnopmy8anHs 6ioxo0dis i ix nooanbule 3aX0pOHEHHA Y Cneyiani308aHux
CX0BUYAX.

KuarouoBi cnoBa: padioakmugui 6i0xo0u, npomuciosi ioxoou, OyoieenvbHi mamepianu.

Abstract

The presented results of the study of the physicomechanical and radiation-protective properties of samples of
dispersed-filled dry mixtures confirm the possibility of using materials for processing hazardous toxic waste from
nuclear power plants to obtain a final product with stable physical parameters, which will allow safe transportation of
waste and its subsequent disposal in specialized storage facilities.
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Introduction

Current trends in the electricity market in Ukraine confirm the growing prospects for the development of
nuclear energy. In terms of the number of power units, our state is among the top ten developed countries in
the world. Compared to other sources of energy supply, natural reserves of raw materials for nuclear energy
are predicted to last for millions of years. At the same time, the operation of nuclear power plants for the
production of electricity is accompanied by the formation of radioactive waste (RW). Such harmful
products are formed during the main technological process, as well as during routine and repair work.

Therefore, an important problem for nuclear energy enterprises is the creation of technologies for the
safe management of radioactive waste at all stages of its existence. According to the order of the Cabinet of
Ministers of Ukraine dated 19.08.2009 No. 990-r "Strategy of radioactive waste management in Ukraine",
the problem of storing and processing such highly toxic products accumulated at nuclear power plants is
acute. It is noted that the average specific formation of solid and liquid radioactive waste is 27 and 35.1 m3,
respectively, per 1 billion kwWh of generated electricity. According to statistical data, a high degree of filling
of storage facilities with solid (from 30 to 70 percent) and liquid (from 21 to 76 percent) radioactive waste
is observed in the territories of nuclear power plants[1-2].

Research results

Among the existing technologies for handling radioactive waste at the sites of operating nuclear power
plants, collection, sorting and primary processing of waste to a state acceptable for transportation and
temporary storage are provided. However, for further placement of technogenic products in specialized
storage facilities, it is necessary to use additional technologies for immobilization of toxic substances for
safe transportation with subsequent disposal. The main requirements for technologies for processing
harmful products are: availability and economically justified cost of immobilization methods; creation of
appropriate conditions for performing work in accordance with radiation safety requirements for performers
and technological equipment; ensuring the obtaining of standardized characteristics of the final product
with conditioned radioactive materials for their further transportation and disposal [1, 2]

The technologies proposed by scientists for processing and immobilizing radioactive waste involve the
use of cementation, bituminization, or incorporation of products into a glass matrix. Depending on the
physical state (solid or liquid) of hazardous materials, such specialized production processes differ. The
most complex tasks are processes related to the immobilization of liquid waste. Thus, the technology for
immobilizing reactor bottoms of nuclear power plants (low and medium-level waste) proposed by scientists
from the V.D. Glukhovsky Research Institute of Binders and Materials (Kyiv) confirmed the possibility of
obtaining a final processing product with regulated sample characteristics [3-4].



The obtained results of the study of the multifunctional properties of fine-grained metal-saturated
concretes provide a basis for the possibility of using such disperse-filled mixtures for the immobilization of
radioactive waste. Scientific developments in technologies for the production of radiation-protective
materials using metal-saturated concretes allow us to state the prospects for the use of such special dry
mixtures in technologies for conditioning and monolithicization of toxic materials in a special matrix. Such
special dry mixtures can be used to transfer waste from a liquid state to a solid state, and due to the
presence of a metal filler in the mixtures, the levels of external radiation from the final product will be
reduced due to internal interactions of radioactivity flows with hardened neoplasms of inclusions of a
dispersed-filled mineral matrix [5-6].

Table 1 presents the generalized results of the analysis of experimental studies of the special properties
of samples manufactured using dispersed-filled dry mixtures [7-10]. The existence of a relationship
between the formulation-technological, physicomechanical and radiation-protective properties of the dry
mixture model samples has been confirmed. The information presented confirms the feasibility of using the
obtained compositions of composite materials to convert hazardous toxic waste into a stable physical state
for further transportation and disposal in specialized storage facilities.

Table 1 — Generalized results of sample studies

Sample | Average Compres Water Water absorption, | Linear attenuation
series density, sive consumption, % mass coefficient of gamma
kg/m?3 strength, % mass radiation, E=121 keV
kgf/cm?
A 1760 46.8 44 4.8 0.128
b 1910 64.6 58 5.6 0.164
B 2120 38.7 74 6.8 0.221

Notes: the content of metal filler for series of samples A is up to 20% by weight; for series B,
respectively, 40% by weight; for series C, respectively, 60% by weight.

Conclusions
The presented results of the study of the physicomechanical and radiation-protective properties of
samples of dispersed-filled dry mixtures confirm the possibility of using materials for processing hazardous
toxic waste from nuclear power plants to obtain a final product with stable physical parameters, which will
allow safe transportation of waste and its subsequent disposal in specialized storage facilities.
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