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cepenosuma" HAH Ykpainu

Kopg 3a €IPIIOY: 37664469
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 38.33.21

Tema gucepranii:

1. ®pakuionyBaHHS BayKKUX i30TOMIB BOGHIO B CUCTEMIi «BOJla-MiHepas»

2. Fractionation of heavy hydrogen isotopes in the "mineral - water

Pedepar:
1. Y nuceprauiiiziil po60Ti BUKJIa€HO Pe3yJIbTaTh AOCiIpKEHb MEXaHi3MY i30TOIIHO-BOJHEBOTO OOMIiHY Ta
3aKOHOMipHOCTeN paKLioOHyBaHHS i30TOMiB BOJHIO y cucteMi "Mi-Hepasn - HTO (DTO)". EkcnepuMeHTanibHO

BU3HAYEHO OCOOJIMBOCTI MDK(aA30BOro nepe-posnominy Tputito y cuctemax "minepasn - HTO" Ta KinbkicHi

XapaKTEePUCTUKHN HAKONM-YE€HHS TPUTIIO Y CTPYKTYPi INMIMHUCTUX MiHEpaJliB Ta LeOoJIiTy. JJOCHiIKeHO BIIJINB TePMid-

HOI 06p06KU Ha (PpaKilioOHyBaHHS i30TOIiB BOAHIO INIMHUCTUMU MiHEpajaMU Pi3HUX CTPY-KTYPHUX THUIIB i

KJIIHONITUJIOJIITY Ta afcOPOLiliHI BIaCTUBOCTI B 3aKPUTHUX CTalLliOHaPHUX cucTeMax "Minepan - HTO".

ExcriepuMeHTanbHO OOCTIIKeHO NPOoLeCy OYUIEHHS Jeli-TepieBoi BOIU Bifl TPUTIIO 3 BUKOPUCTAHHSM TJIMHUCTO-

11e0siTOBUX MeMOpaH. BcTaHOB/Ie-HO NIE€PCIIEKTUBHICTh BUKOPUCTAHHS TJIMHACTO-1€0JIITOBUX KOMIIO3UTIB Y
IIPOHMKHUX pea-KUiiHUX 6ap'epax (I1PB). BusHaueHo napameTpu iMMoO6isizallii TPUTIIO i3 BOOGHMX PO34U-HIB B

IVHAMiYHOMY pexXuMi (koedillieHT! akyMyJIsllii, yTpUMaHHS Ta 6ap'€pHOCTI).



2. Modern storage conditions of tritium waste in near-surface RRW (Radiation Radioac-tive Waste) storage
facilities do not meet the requirements of environmentally radiation safety and cause air pollution, ecosystems,
aeration zone, surface and underground aqui-fers. The thesis presents the results of research on the mechanisms
and patterns of isotope-hydrogen exchange and fractionation of hydrogen isotopes in the "mineral - HTO." Ex-
perimental determination of interfacial redistribution of tritium in water-mineral systems and quantitative
accumulation of tritium in the structure of clay minerals and zeolite. The effectiveness of reducing the specific
activity of tritium increases in the series sys-tems: kaolinite ? saponite <palygorskite <sepiolite <montmorillonite.
The clinoptilolite is accumulated to 4.03 Bq / g tritium withdrawn from "HTO" aqueous solution and residual
tritium specific activity "HTO" is 58% of its initial value. This confirms the rationale of its use in filtration systems
with clays. Investigated the effect of heat treatment on hydrogen isotope fractionation of clay min-erals of
different structural types and clinoptilolite and adsorption properties in closed sta-tionary systems "mineral -
HTO." The accumulation of tritium in a thermally-treated clay minerals increases from 1.7% (saponite) and 16%
(montmorillonite), for clinoptilolite im-proving the ability to tritium removal from aqueous solution by 1.7 times.
After the heat treatment of palygorskite, saponite and kaolinite there is a significant fractionation of hy-drogen
isotopes. Determined the possibility of removal of tritium deuterium water using clay and zeolite membranes. The
most effective mineral membrane for isotopic fractionation of heavy hy-drogen isotopes in the filtration step TDO
is palygorskite - zeolite composite. The sepio-lite-zeolite composite maximal efficiency separation of heavy
hydrogen isotopes may be provided a two-stage process: In the first stage filtration TDO, when there is an
accumula-tion of deuterium and tritium in the mineral substance and the second stage when the com-posite
mineral deuterium is washed out with distilled water.
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