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However, at the same time, there are significant difficulties in flows control with «micro-flow rates».
Complexities of that nature lead to the need to solve problems, not only with maintaining a high
degree of target components extraction, such as uranium, plutonium, etc. from technological solutions,
but also with ensuring the nuclear purity of the final chemical concentrates. These specified problems
can be solved by strictly controlling the concentration of the target components in the solutions in all
technological phase.

Studies in [1] have shown that the concentration distribution profile across the process facility
is not uniform. Concentrations of the target components must therefore be determined not only in the
«head» apparatus, but also on the flow. Given the nuclear hazard of the production, non-destructive
analysis (NDA) methods should be the basis for quantitative and qualitative analysis.

One of the most informative methods related to NDA is densitometry. Nevertheless, despite its
widespread use, this method has its own significant limitations. The presence of limitations has led to
the necessity of additional laboratory and computer-aided research of application possibility of
densitometry to process solutions control of extraction refining processes on a flow not only in static,
but also in dynamic modes.
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BOCCTAHOBJIEHUE SHEPTETHYECKOI'O CHEKTPA YCKOPUTEJISI 3JIEKTPOHOB
IO KCITIEPUMEHTAJIBHO UBMEPEHHbBIM PACIIPEAEJEHUAM ITOTI'JIOINEHHOU
J0O3bI B OITOPHOM MATEPHUAJIE

C. A. 3041010B, A. I1. YepHnses, Y. A. bauzniok, ®@. P. Crynenuxus, I1. }O. Bopmerosckas,
A. 1. Hukutuenko, H. A. AuTununa, A. A. Hukonaesa, H. 1. Kpeueros, C. A. CokoJjioB
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CeroiHs TO3MMETPUYECKOE TUIAHUPOBAHNE MTPOMBIIIIEHHON paanuaiiMoHHo#i 06pabotku (PO)
OCYIIECTBISCTCSA C TIOMOIIBIO MICHOUHON J03UMETPHHU, TOTPEIHOCTh KoTopol gocturaet 15 % [1].
W3-3a 3TOr0 MaHHBIA TMOAXOJ MOXET OBITh HENMPUMEHMM s IutaHupoBaHus PO 00BEKTOB,
YYBCTBUTENBHBIX K TOYHOCTH M3MEPEHHS TIYOMHHOTO pacIpeneseHus mornomeHnoi o3 PDD [2].
AnbTepHATHBON BBICTYMACT MPUMEHEHHE KOMITBEOTEPHOT'O MOJISIIMPOBAHUS JIs 1iaHupoBaHust PO,
HO JAaHHBIH METOJI KPUTHUYECKU 3aBUCUT OT TOYHOCTH 3HAHUS SHEPTETUIECKOTO CIIEKTPa YCKOPHUTEIISL.

B nanHOl paboTe mpemiaraercsi aJrOPUTM BOCCTAHOBICHHS JHEPreTHYECKOrO CIEKTpa
YCKOPHUTEIS MO dKCIepUMeHTanbHO m3MepeHHoMy PDD B »stanonnoMm matepumane. OCHOBHAS HIes
AITrOpUTMa 3aKITF0YaeTCs B MOJ00pe B3BelIeHHoW komOnHanuu PDD oT MOHO3HEpreTHUecKux 3JeK-
TPOHOB B ATAJOHHOM MaTepualie, MaKCUMalIbHO OJIM3KOW K SKCIIEPUMEHTAIIbHO H3MEPEHHOMY paciipe-
JieeHuio. J{s mpoBepKU aaropuTMa Ha MEIMIMHCKOM yckopuTene Varian TrueBeam ¢ momorisio
noHm3anuoHHbIXx Kamep Semiflex 3D u Roos Chamber, o6ecnieunBatorux TouHOCTh 0.5 %, ObLIH
9KcnepuMeHTanbHO n3MepeHsl PDD, co3naBaemble anekTpoHaMu ¢ sHeprued 6 u 9 MsB B Boze,
TBEpO# Bojie U atoMUHUHU. OMOpPHBIC TaHHBIe, HEOOXOAUMBIC JIJIsl pa0OThI aroOpruTMa, OBLIH PAaCcCUH-
TaHBI C TOMOIILI0 KOMIIBIOTEPHOTO MOJICTHUPOBAHUS C HCIIONB30BaHNEM HHCTpyMeHTapus Geant4.

Bepudukamus anroputMa mpoBOAMIACH IyTeM CpaBHEHUs BoccTaHOBIeHHBIX PDD B mene-
BBIX MaTepHajax, PacCUUTaHHBIX C TOMOIIBIO Pa3pabOTAaHHOTO AITOPUTMA IO DKCIEPHUMEHTAIBLHO
WU3MEPEHHBIM TIYOMHHBIM JIO30BBIM PACIIPEICICHUSM B OMOPHBIX MaTepuaiax, ¢ SKCIICPUMEHTAIBHO
M3MEpPEHHBIMHU PacIpe/ie]IeHHs MU B IEJIEBBIX MaTepHaiiaX. PacxokjaeHne MexIy pacCUMTaHHBIMU U
9KCIICPUMEHTAIBHBIMY JITAHHBIMU COCTaBWIIO He Oojiee 5 %, 4TO TOBOPUT O KOPPEKTHOH paboTe
anroputMa. Takke ajiropuTM IOKa3aJl YCTOWYMBOCTh PEIICHUS IPU HUCKYCCTBEHHOM BHECCHHH
B DKCIIEpUMEHTANbHbIE JaHHbBIe morperrHocTH A0 30 %.
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