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During the operation of gas centrifuge (GC) cascade for the multicomponent isotope mixture (MCIM)
separation there are nonstationary hydraulic and separation processes. It is necessary to ensure safety of the equipment
and to minimize losses of cascade productivity during nonstationary processes.

In this regard, actual task is full-scale research of nonstationary processes. It is advisable to study the
nonstationary processes by mathematical modeling. Known mathematical models [1-3] describe nonstationary
hydraulic processes for only long cascade and nonstationary separation processes in the case of stationary hydraulic
parameters of cascade. For elimination of these disadvantages we had developed the mathematical model of
nonstationary hydraulic and separation processes occurring in GC cascade for the MCIM separation [4-6]. Earlier we
had done verification of developed mathematical model as an example silicon and germanium isotope separation.
Filling GC cascade with process gas precedes isotope separation mode. So far, a modeling of filling cascade was not
carried out.

The results of research nickel isotope separation occurring of filling GC cascade with different stage number
are shown. Nickel isotopes are used for nuclear physics experiments and production radioactive isotopes (for example,
52Ni stable isotope is used as source material to produce ®Ni radioactive isotope).
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Isotopically-modified materials, in which the isotope content of chemical elements is different from natural
values, have found wide application in various fields of the economy (nuclear power engineering, medicine,
fundamental research, etc.). The composition of isotope mixtures changes in a separation process. The growing demand
for isotopically-modified materials has resulted in an amount of research aiming to improve the technology of isotope
mixture separation. One of the main negative factors decreasing the effectiveness of the MCIM separation process is
nonstationary hydraulic and separation processes in gas centrifuge (GC) cascade. The research into the effects of
nonstationary processes on the efficiency of MCIM separation seems to become even more important. An experimental
approach in this case appears to be quite costly, so it is strongly recommended that nonstationary processes should be

investigated by mathematical modeling.
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This work presents a mathematical model for calculation of nonstationary hydraulic and separation processes
in a gas centrifuge cascade for separation of multicomponent isotope mixtures. The model has been applied to calculate
the parameters of nonstationary processes in a gas centrifuge cascade for separation of krypton, germanium and
tungsten isotopes. As a result, the specifics of the excess holdup distribution along the cascade stages have been
identified, and variations of the isotope concentrations in a nonstationary process have been revealed. The data obtained
show that the proposed mathematical model is able to adequately describe nonstationary hydraulic processes in gas

centrifuge cascades for separation of multicomponent isotope mixtures.
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BBenenne. B Hacrosiiee BpeMsi IIMPOKO HCIIONB3YIOTCSl JiBa BWJAA TKAHEIKBHUBAJICHTHBIX (DAaHTOMOB:
TBEPAOTEIbHBIN U BOAHBIA. Bosa sSBIsETCS «30JI0TBIM CTaHAAPTOM» corjlacHO pekoMmeHnpanusmM MAI'ATO B kauectse
cpenbl UId M3MEPeHHH MOTJIOMIEHHOH 103bl, KaK A1 (POTOHHBIX, TaK W IS 3JIEKTPOHHBIX IIyYKOB, IOCKOJBKY BOJA
001a1aeT MaKCUMAaIbHO CXO)KUMH C YEJIOBEUECKUMHU TKaHSIMHU Xapakrepuctukamu [1]. OqHako ¢ MpakTH4IecKOH TOYKH
3peHusl BOIHBIN ()aHTOM He Bcerna sBJSeTCS YJOOHBIM B IPUMEHEHHH, MOCKOJBbKY TpPeOyeT OOJBILIOr0 BpEMEHH
MOJITOTOBKM K paboTe. BbIXomoM B Takoil CUTyaIliM MOXET CTaTh MCIIOJIb30BaHHE TBEPAOTEIHHOTO (paHTOMAa BMECTE C
K03(h(ULMEHTaMH, KOTOPbIE YYHMTHIBAIOT DPa3HHUIy MEXAY 9JIEKTPOHHOW M (DU3MYECKOH IUIOTHOCTBIO Marepuaia
OTHOCHTENIBHO JUCTUIIINPOBAHHON BOJIBL.

Llenpto nmaHHOW pPabOTHI SIBISETCS SKCHEPHMEHTAIBHOE IIOATBEP)KICHHE BO3MOXHOCTH HCIIOJIB30BAHUS
TBEPAOTEIBHOTO TKAHESKBHBAJIECHTHOTO (paHTOMA AJIsI OPTOBOJIETHOTO PEHTITEHOBCKOro W3iydeHus. IlockonbKy 1o
JTAaHHBIM TIPOM3BOANTENS MOJOOHBINH MaTepHan (aHTOM MOKET HCIOIb30BaThCS Ui aOCONIOTHOW M OTHOCHTEJILHOM
O3MMETPHH B AHWana3oHe 3HepTuil GoToHHOTO M3mydeHus ot 1,25 MaB g0 50 MaB u snexktpoHHOTO H3IMydeHUs OT 4
M5B 1o 50 M3B.

MaTtepuanabl MU MeTOAbl McCCJIeA0BaHUSA. J[19 TOATBEp)KICHHS AAHHON THUIOTE3Bl OBUIM TNPOBEICHBI PSII
9KCHEPUMEHTOB M KOMIBIOTEPHOTO MOJCTUPOBAHMSA MO TIIyOMHHOMY paclpeesieHHI0 J03bl BHYTPH (DAHTOMOB.
W3MepeHns: MOTJIOMIEHHON 03Bl NMPOBOAMIOCH KaK B BOJHOM (aHTOME, TaK W B TBEPAOTEIHHOM (aHTOME IIPH
OJIMHAKOBOM PACCTOSHUM UCTOYHUK — MOBEPXHOCTbH JUI BCEX BO3MOXKHBIX pasMepoB nosieidl. MoHu3annoHHas kamepa
oOyyanack npu HanpspkeHun Tpyoku: 100, 120, 150, 180, 200, 250, 300 xB.

B nepByto ouepenp ObUTH MPOU3BENCHBI U3MEPEHUS TNTyOMHHBIE W3MEPEHUS 1036l B BOJHOM W TBEPAOTEIHHOM
(anToMax Ha Tramma-TepaneBTHueckoM ammapare TheratronEquinox 100. T'amma-TepaneBTHYeCKHi amnmapat
TheratronEquinox 100 - sTo BHemmHssI cHCTeMa, TPeAHA3HAYCHHAs UL MPOBEACHUS JydeBoil Tepamuu. Theratron
MpeJHa3Ha4YeH JUII TOCTAaBKHM Ha3HAUYEHHOH J03bI paJivalliy Ha ONPEACNICHHBIH YyYacTOK Tela M 3aJaHHBIM CIIOCOOOM
(puxcupoBaHHOE JIEYCHHE WM JICYCHHE C MEePEeMENaoINMCs Iy9KOM, C HCIIOIB30BAHUEM YCTPOMCTB MOIM(UKAIIH
nycka wiu 0e3 HUX W T.J.). B kauectBe ucrounuka BeicTynaer *°Co. Hcmombzosanme ®Co B skcnepumente

00yCIIOBIICHO TeM, 4TO ipuMeHeHue pantoma SP34 B naHHOM IUana3oHe YHEPTUil HEe BBI3BIBACT COMHEHUIA [2].
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