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sate for the purpose of production commercial
gasoline components is most appropriate for the
following technological parameters: 1) T=375°C,
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Ceramic nuclear fuel made of uranium dioxide
has a number of significant drawbacks: low thermal
conductivity, high brittleness, tendency to crack,
a rather short cycle of use, and a limited resource
of the uranium-235 isotope [1]. This has caused a
slowdown in recent years in the development of nu-
clear energy in a number of countries.

A promising trend today is the creation of dis-
persion nuclear fuel, which is characterized by the
absence of contacts between particles of fissile ma-
terial due to their uniform distribution in the ma-
trix and has the following advantages: high thermal
conductivity and good mechanical properties, more
complete fissile material burn, high radiation resis-
tance and strength, localization of fission products
in matrix [2].

Common disadvantages of the technologies
used to obtain complex oxide compositions from
solutions (usually nitric-acid) are: multi-staging,
high cost of processing raw materials, inhomo-
geneous phase distribution, the need to use much
chemicals.

At the same time, the technology of synthesis
of oxides in air plasma has the following advan-
tages: one-staging, homogeneous distribution of
phases with a given stoichiometric composition, the
ability to actively influence the size and morpholo-
gy of particles [3, 4].

It should be noted that the processing of ni-
tric-acid solutions in plasma is quite expensive. To
reduce energy consumption, it needs to add any or-
ganic component into the solutions, which, when

oxidizing in the air plasma, creates additional en-
ergy, allowing to increase the consumption of the
processed solution and, thus, increase the yield of
the target product.

The work represents carried out thermodynam-
ic modeling of plasmachemical synthesis of com-
plex oxide compositions from water-organic nitrate
solutions (WONS), consisting of fissile material
(inclusion) and matrix. Uranium dioxide was con-
sidered as a fissile inclusion, and magnesium oxide
as the matrix material, acetone were used as organ-
ic component. The proportion of fuel inclusion in
the target complex oxide composition was selected
within the range of 95%—85%, the proportion of
the matrix within 5%—15 %.

Based on the modeling results, the optimal
WONS based on uranyl nitrate, magnesium nitrate
and acetone were calculated, and the optimal modes
(WONS-air ratios) of the WONS plasma treatment
were calculated. It was shown that with an excess
of air, non-target products (UO,, U,O,, U,0,) are
formed from the initial solutions, with a deficiency
of air — products of incomplete thermal decomposi-
tion of hydrocarbons in WONS (soot). It was shown
that the optimal air fraction varied in the range of
69 %—71%.

The results of the studies can be used to calcu-
late the plasmachemical synthesis of complex oxide
compositions for dispersion nuclear fuel.
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Nowadays, the controlled living polymeriza-
tion has drawn much attraction in the field of prepa-
ration and design of novel polymer materials. The
widespread applicability of living radical polymer-
ization is explained by the broad opportunities in
the preparation of polymers with the precise control
of molecular weight and narrow molecular weight
distribution. To date, , nitroxides are the most effec-
tive and well-studied initiators for the initiation of
polymerization. They allow synthesizing a polymer
with desired properties as well as carrying out the
polymerization at mild conditions [1, 2]. At
the same time, other types of radicals have
been studied poorly that offers opportunities
for search new initiators for controlled/living
polymerization.

We focused on 6-oxoverdazyls that have
the same high stability as nitroxides at storage
and during the polymerization process [3]. In
addition, the presence of three aromatic sub-
stituents in the structure of the molecule al-
lows us to finely tune the properties of initia-
tors by electronic and steric effects influence.

Thus, the aim of this research is the preparation
and evaluation of alkylated verdazyl radicals 2 as
initiators of controlled living polymerization. First,
radicals 1 were synthesized according to our recent-
ly developed pathway [4]. Further, alkylated ver-
dazyls 2 with electron-donating and electron-with-
drawing groups (scheme 1) were obtained taking
into account method of alkoxyamines synthesis [5].

The next step is the implementation of initia-
tors 2a—c in thermal polymerization of styrene. As a
result, it was found that the polymerization is con-
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Scheme 1. Synthesis of alkylated 6-oxoverdazyls 2
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Scheme 2. Polymerization with initiators 2

548





