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2. Artificial analogues of minerals are the matrices for the safe isolation of nuclear engineering radioactive waste

Pedepar:

1. Incepralist npucBsYeHa BUPILIEHHIO aKTyaJIbHUX MTPo6seM yoeseueHHs! i30J1411ii (ppaK1ioHOBaHUX
BMCOKOAKTVBHUX BiIXOJiB, 10 YTBOPIOIOTbCS B PE3YJIbTATI IEPEPOOKHU BiAIPALbOBAHOIO SIEPHOrO Nanusa. ¥
JucepTaLii IpoaHai3oBaHO Cy4aCHUM CTaH MTOBOJKEHHS 3 BilIPALlbOBAHUM SIIEPHUM MAJIMBOM U PiIKUMU
BHCOKOAKTUBHUMMU BiIX0/1aMU, PO3KPUTO I'OJIOBHI CTpATETii Ta MigXxoay A0 BUPilIeHHS TpobJieM, Mo MOB'sI3aHi 3 iX
6e31evyHoI0 i30s1iel0. OGIPYHTOBAHO JOLIiJIbHICTh BUKOPUCTAHHS MAaTpPHULlb HA OCHOBI IITYYHUX aHAJIOTiB MiHepaJliB
171 y6e3neyeHHs i307411ii Takux BiAXoAiB. Y3araJbHEHO U IpOoaHai30BaHO MiHEPAJIOrO-TeoXiMivHi JaHi Mmoo
HaWOI/bII CTIMKUX PiIKKX i aKIleCOPHUX MiHEpaliB, K IPUPOHUX aHAJIOTIB MATPUIlb, T BU3HAYEHO HANOIIbII
MIEPCIEKTUBHI MaTpULi J1s1 aKTUHOIT - i IAHTAHOINBMICHUX BiAXOZiB Ta BilXOAiB, IO MICTSITh L€3il i
CTpPOHLi1.O6IPYHTOBAaHO BUKOPUCTAaHHS F€0XiMiYHOCYMiICHUX MAaTPHULlb HA OCHOBI IITYYHUX aHAJIOTiB MiHepaJliB 1J1d
ybe3nedeHHs i307141il aKTUHOI - i JAaHTaHOIIBMICHUX BiXOHiB y TpaHiToifax YKkpaiHcekoro muta. HaBegeHo

PEe3yJIbTaTU KOMILJIEKCHUX JOCJIJIKEHb i3 CUHTE3Y i BUBYEHHS BJIACTUBOCTEN IITYYHUX aHAJIOTIB MiHEpaJIiB



rOJUIQHJUTY, LMPKOHOJIITY, IPOXJIOPY, TPAHATy ¥ MOHALUTY, 10 BU3HAYAIOTh IIPUJATHICTb IX BUKOPUCTAHHS B
SIKOCTi MaTpuLp 1Jis yoe3rnedeHHs i30Js1ii po3zinenux Ha ¢ppakLii BUICOKOAKTUBHUX BiIXO[IiB Bif nepepobku
Bi[IIIPallbOBAHOTO SIIEPHOTO MaJnBa.

2. The dissertation is concerned with the currently central problems of the safe isolation of fractionated high-level
waste being produced as a result of spent nuclear fuel retreatment. The advisability of the application of matrices
on the basis of artificial analogues of minerals for the safe isolation of such kinds of waste is grounded.
Mineralogical and geochemical data on the most stable rare and accessory minerals as natural analogues of
matrices are generalized and analyzed; the criteria of directional search of matrices are developed too. The most
perspective matrices for actinoids- and lanthanoids-bearing waste and such ones containing cesium and
strontium are defined. The use of geochemically compatible matrices based on the artificial analogues of
zirconolite, pyrochlore, garnet or monazite for the safe isolation of actinoids- and lanthanoids-bearing waste
within the granitoids being considered as perspective rocks to create the deep-seated repository for waste is
grounded. The findings of the complex investigation into the synthesis and research on the properties of artificial
analogues of hollandite, zirconolite, pyrochlore, garnet and monazite minerals and multi-substituted solid
solutions on their basis, which determine the suitability of their use as matrices for the safe isolation of waste, are
given. The features are set and the matrix formation mechanisms during their synthesis are revealed. The chemical
and phase composition, structural features of matrix phases, the distribution of elements in the phase structure,
the isomorphic substitutions schemes and isomorphic capacity of matrices based on zirconolite, pyrochlore,
garnet and monazite to actinoids, rare-earth and other elements of waste, and hollandite - to cesium and
strontium are identified. The findings of investigations into experimental determination of solubility and radiation
stability of ceramic materials based on the artificial analogues of minerals are outlined.
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