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Modern atomic energetics using oxide nuclear fuel (NF) in form of uranium
dioxide (enriched in uranium-235) in thermal neutron reactors has many
advantages and disadvantages. Major disadvantages are low thermal conductivity,
limiting specific capacity of reactor in melting temperature; frailty of ceramic fuel
and possibility to fracture at high temperatures; short usage cycle; impossibility to
create low and extra low capacity power generation systems; high costs on spent
NF utilization; uranium-235 finite life. These factors slow down the atomic
energetic development and lead to refusal of it in several countries.

One of the upcoming trends in atomic energetics development is creating
reactor systems which use dispersion NF (DNF). In that fuel granular oxide
nuclear compositions (uranium, thorium, plutonium, etc.) are placed in matrix
(aluminum, molybdenum, stainless steel, etc.). DNF characterized by lack
of direct contact between granules due to their regular distribution in matrix and
has the following advantages: high thermal conductivity and mechanical
properties; low formation of gaseous fission products; high fuel burnout, nuclear
hardness, and durability; localization of fission products in granules; low heat
reserve in fuel and escapement of radioactive fission products in heat transfer
agent circuit in case of cover failure. In case of usage uranium-238, thorium-232
and plutonium-239 there is no need to apply high cost isotope enrichment and
NF usage cycle could be raised to 10-15 years. However, DNF has some
substantial disadvantages: parasitic neutron capture by matrix material that
makes fuel neutron balance worse; necessity to apply high-enriched materials
that rises risk of fuel critical mass excess. Besides, technological scheme that
used to obtain granulated oxide compositions for DNF from mixed nitric
solutions (MNS) based on sol-gel process that has many longtime and laborious
stages [1]. Application of low temperature non-equilibrium plasma is promising
to MNS treatment. However, plasma treatment of only MNS requires significant
energy costs. Major advantages of plasma technology are: one-stage process;
high processing speed; homogenous stoichiometrically-defined phase
distribution; possibility to have an impact on particle size and particle
morphology; compactness of technological equipment; low energy costs.

Article represents results in simulation of plasma treatment of MNS in
form of water-salt-organic compositions (WSOC). Authors defined
formulations of WSOC based on burning rates calculation. As a result,
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authors defined operational modes providing direct plasmachemical synthesis
of oxide and carbon-oxide compositions.
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B nanHOl paboTe mpeacTaBICHBI PE3yNIbTAaThl SKCIICPUMEHTATLHBIX HC-
CJICIOBAaHUM Tporiecca MIa3MOXUMHUYECKOTO CHHTE3a MOJICIBHBIX OKCHITHBIX
kommo3uiit «Nd203-Ce,03-MgO» B BO3AYIITHO-TIIIA3MEHHOM TIOTOKE M3 JHC-
MIEPTUPOBAHHBIX BOJIHO-OPTaHUYECKUX HUTPATHBIX PACTBOPOB, BKIFOYAFOIIMX
OpTaHWYECKUA KOMITOHEHT (aIleTOH), BOJIHbIC HUTPATHBIE PACTBOPHI HEOIMMA
(BMecTo ypaHa), iepus (BMECTO TOpHsI) U MeTaJljla MaTpUIlbl (MarHuil).

[IpoBenen ananu3 MOP(OJOTUYECKUX, CTPYKTYPHBIX, KPUCTATIIMYECKHUX
u TexHonornyeckux cBorctB MOK «Nd»O3-Ce,03-MgO» u noydeHs! clie-
TYIOIIHNE Pe3yIbTaThI:

e MeauaHHBIN pazmep vactuil Dso= 14,7 MKM ¢ OTHOCUTENBHOU pac-
IMPEHHON HeonpeeneHHocThio £ 15 % mpu P = 0,95,

e cpenHuii pazMep yactuil Dger = 76 HM ¢ OTHOCUTEIIBHOU paCIIMPEH-
Ho# HeonpeaeneHHocThio + 10 % mpu P = 0,95,

e  yJeabHas MOBEPXHOCTb Sy = 12,8 M?/T ¢ OTHOCHTENBHOM PACIIUPEH-
HOM HeonpeaeneHHocThio + 10 % mpu P = 0,95,

e CpeaHMi pa3Mep KpUCTAUIUTOB B cocTaBe yacTul D,, = 89 HM ¢ OT-
HOCHUTEJIbHON pacimpeHHol HeonpeaeneHHocTbio £10 % mpu P = 0,95.

e MeTtogoM PDA ycranosieHo, yTo MOK BKIIIOUaOT OKCUABI LEpUs
(Ce203), Heomuma (Nd203) u maraus (MgO).

Pe3ynbTaThl mccnemoBaHUi MOTYT OBITH HCITOJIB30BAHBI TPH CO3JIaHUU
TEXHOJIOTHH TTa3MOXUMHUYECKOTO CHHTE3a HAHOCTPYKTYPHBIX TOITUBHBIX OK-
CHIHBIX KOMITO3UIINH JIJIs1 yPaH-TOPHEBOTO TOJIEPAHTHOTO SIACPHOTO TOTUIHBA.
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