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Abstract: The work proposed the plasma method of procesdwgpd nuclear fuel cycle wastes in
the form of a water-salt-organic composition. Timisthod has several advantages and allows recyslioly
material safely. The optimal composition for redyglin plasma was determined. Equilibrium composisi
showed that in the process of plasma processingCR,, H,O and also FeGlu F&O; in the condensed
phase were formed. Lack of soot is an indicator itk recycling process is environmentally safe.

AnHoTanms. B pabGore mpetoixeH Ia3MeHHBINH METOA MepepaboTKH OTXOA0B 3aMKHYTOTO SICPHO-

T'0 TOIIZIMBHOI'O IIMKJIa B BUAC BOHHO-COHeopFaHH‘lCCKOﬁ KOMIIO3HUIIUH. 9TtoT METOA UMECT HECKOJIbKO IIpe-
HMYIIECTB U IMO3BOJsIeT Oe30macHO mepepabaTbiBaTh Takoil MaTepuan. OmpereneH ONTUMAlbHBINA COCTaB
JJIA YTUIN3allu TaHHOTO 0TXO04a B IIa3sMe. PaBHOBeECHBIE COCTaBBI ToKasaJiv, 4TO B Mpouecce MIa3MEHHOU
obpa6oTku obpasyrorcst Ny, CO,, H,0, a Takke FeCh u F&,03; B konaeHcupoBanHoii dase. OTcyTcTBHE Ca-
KU ABJIACTCA MMOKA3aTEJIEM TOI'O, UYTO IMPOIECC nepepa60T1<1/1 SIBJIIETCS DKOJIOTHYECKU O€30IaCHEBIM.
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KiroueBnle cjioBa: 0TX0/bI, TIa3Ma, 3aKPBITEIN SAECPHBII TOMIHBHBIIN UK.

For the development of nuclear energy, namelyyéate a closed nuclear fuel cycle (NFC), the final
stage is important - reprocessing of spent nudleslr(SNF), its non-combustible (NC SNF) and contbus
ble reprocessing waste (C SNF). The problem of &dRagement is not new; in search of a solutiohit t
problem, a tremendous amount of work has been doany different technologies have been created [1].

The basis of modern technology for spent nuclear fmocessing at radiochemical plants (including
Russian ones) is the PUREX process (Plutonium-WrariRecovery by EXtraction), which is preceded by
cutting (fragmentation) of spent fuel assembligsA as well as the dissolution of spent fuel itriniacid.
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Cexnus 1: TexHOTOrHM HONTy4eHUS U 00pabOTKK MaTepHaIoB B MAITHHOCTPOCHUHI

Most often, the extractant material in this procesgish which it is possible to extract uranium and
plutonium purified from fission products, is trijiphosphate (TBP), which is diluted with keroseoar-
bon tetrachloride or hexachlorobutadiene (HCBDY, et

SNF reprocessing waste (RW SNF) after uranium dmdmpium was extracted from them, are water-
salt solutions of metals with a certain model cogition, which is given in [3].

A sufficiently high concentration in the solutiohfission products, as well as plutonium nuclidggnifi-
cantly reduces the efficiency of the extractant tlueadiation exposure, thus, the extractant isvexded to
C SNF. During the extraction process, waste is falsoed in the form of water contaminated with caditive
isotopes, which is drained into quarries at radigireering factories and drainage lakes enclosethins.

A significant reduction in energy costs for the gess is possible with the plasma processing of SNF
wastes in the form of combustible water-salt-orgax@mpositions (WSOC).

The experiments showed that the complete combustiiguid combustible waste is observed when they
have a combustion temperature of about 1200 °G-[glre 2 shows the effect of the content of the SNF- and
TBP (in the C SNF) on the adiabatic combustion tmatpre of different compositions of the WSOC basethem.
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Fig. 1. Graph of the effect of the content of TBRhie extractant and the spent fuel on the adiabati
combustion temperature Tad of different woks

Analyzing the dependence, it is obvious that ineortt create a combustible WSOC with an adiabat-
ic combustion temperature 5f1200 ° C, as well as a maximum content of OP Shi-following composi-
tion of the WSOC is required: 34% RW SNF: 20% TB&% HCBD.

Figure 2 shows the compositions of the main gasémuand condensed (b) products formed during
the plasma processing of NC SNF and C SNF in tien fof the optimal composition of the WSOC (the
share of the plasma coolant is 70% by weight).
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Fig. 2. The composition of the gaseous (a) and ensdd (b) products of the plasma utilization of €om
bustible waste from the reprocessing of spent mudleel in air plasma (70% air: 30% WSOC)
An analysis of the compositions (Fig. 2) shows thetinly N,, H,O, CO, are formed in the gas
phase, and simple oxides and chlorides form incthredlensed phase. The absence of soot and toxis gase

52



XI MexayHapoHasi HAyYHO-IIpaKTHYECKash KOH(PEPEHIUs
«VIHHOBaIMOHHBIE TEXHOIOTUU B MAIIMHOCTPOCHUU»

among the products is an indicator that the plasspeocessing of NC SNF and C SNF is in an enviranme
tally friendly, and therefore optimal mode.

Conclusions. Plasma utilization of nuclear fuelleywaste in the form of the optimal compositiortfoe

WSOC allows avoiding evaporation and chemical tneat, and reduces energy costs for the procesmdTiako
account the obtained results, we can recommenfditbesing modes for practical implementation of fhecess:

temperature range 1200 + 1007
composition of WSOC (34% RW SNF: 20% TBP: 46% HCBD)
fraction of plasma coolant: 70%.

List of sources used:

. Andryushin 1.A., Yudin Yu.A. Overview of the proltes of handling radioactive waste and spent nuc-

lear fuel. Sarov: FGUP “VNIIEF”, 2010. — 119 p.

Skachek M.A. Management of spent nuclear fuel aulibactive waste from NPP. Moscow: Publishing
House MEI, 2007. — 448 p.

Panteleyev Yu.A., Alexandruk A.M., Nikitina S.A.,akarova T.P., Petrov E.R., Bogorodskiy A.B., Gri-
goreva M.G. Analytical methods for determining t@mponents of liquid radioactive waste. — Lenin-
grad: Proceedings of the Khlopin adium Instit@@07. — V. 12. — P. 124-147.

Bernadiner M.N., Shurygin A.P. Hot-fire processigd neutralization of industrial wastes. — Moscow:
Chemistry, 1990. — 304 p.

53





