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Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYEHA BUPIIEHHIO BAKJIMBOI aKTyaIbHOI HAyKOBO-IIPAKTUYHOI 3aa4i
aTOMHOITPOMMCJIOBOTO KOMILJIEKCY YKpaiHy, sika rnossirae B GopMyBaHHi Pi3UKO-XiMiYHMX OCHOB CTBOPEHHS
IepPCIEKTUBHUX HEUTPOHOIIOIJIMHAYUX MaTepiasliB 3 TUTAHATY AUCIPO3ilo Ta rapHaTy JUCIPO3ilo, a TAKOX B
BUIIPOOYBaHi Ta OOI'PYHTYBaHHI IpaLle3JaTHOCTI MaTepiaiiB B ymoBax peakropa BBEP 1000. BctaHoBsieHI HayKOBi
OCHOBHU Ta BIOCKOHAJIEHi [IapaMeTpy eKOHOMIYHOTO CHHTEe3Y OHO(MA3HNX TUTAHATY AUCIIPO3il0 3 ryCcTUHOIO 7,1...7,3
r/cm3 Ta ragHaTy AUCIpo3iio 3 rycTuHoo 8,0...8,6 r/cM3 y Burisi TabsieTok MEeTOaMU CIIiKaHHS Ta rapsiioro
IpecyBaHHS. BCTaHOBJIEHO BIJIMB PO3Mipy YaCTOK OKCUAIB TUTaHY Ta radHilo Ha KIHETUKY Ta IOBHOTY CUHTE3Y
TUTAHATy AMCIPO3ilo Ta rapHaTy AUCNPO3il0, X CTPYKTYPHO-(}a30BUil CTaH Ta I'yCTUHY TabseTok. [TokasaHo, mo

BHUKOpHCTaHHs HaHonopouky TiO2 ta HfO2 cripusie nigBuilieHHIO IyCTUHY TabJeTOK TUTAaHATY OUCIIPO3ilo Ta



radHaTy AUCIPO3il0 Ta JOCSITHEHHIO 0gHO(Ma3HOro cTany. OTpUMaHi JaHi Ipo 3aJIeXXHICTb KOPO3ifHOI CTIMKOCTI
TabJIeTOK TUTAHATY AUCIIPO3ilo i radHATy IUCIPO3ii0 B MOIETIBHOMY CEPeIOBUIL| TeIJIOHOCIs peakTopa BBEP-1000
Bif iX rycTrHU. BcTaHOB/IEHO, 110 TOKa3HMKOM 36i/IbLIIEHHSI MacU TabJIeTOK € Tifgparalis Matepiainy. [TokasaHo, 1110
TabJIeTKU TUTAHATY JUCIIPO3ilo 3 TycTuHOo 7,1...7,3 r/cm3, Ta radpHaTy AUCIPO3ito 3 rycTuHOW 8,2...8,3 r/cm3
XapaKTePU3YIOTbCS HAlOL/IbIIOI KOPO3iiHOIO CTiliKiCTIO. JJOCiIpKEHO BIUIUB IPaHyJIOMETPUYHUX CKJIAZiB IOPOILKIB
TUTAHATy AUCIPO3ilo i radpHaTy AUCIpOo3iio 3 po3mipom KpynHoi gppaxuii Big 0,9 no 0,1 mm i npibHoi Pppakuii o 0,1 MM
Ha IIiJIbHICTb 3aCUIIOK B 060710HKax [1EJI. BcTaHOBIEHO 110 HaiibinblIa MibHICTh 3aCUIIKU 3a0€31€4YyI0ThCS IIPU
BMicCTi Api6bHOI Ppakuii B gianazoHi (20...40) %. Pe3ynbTaTi JOCiIKEeHb BIUIMBY CEPeOBUILA, TEMIIEPATYPHUX i
4aCOBHUX ITaPAMETPIB Ha CUHTE3 CKJIAAHOKUCHEBUX CIIOJYK — TUTAHATY AUCIPO3il0 Ta radHaTy JUCIIPO3ii0
Z03BOJINJIM OTPUMATH HEMTPOHONOIJIMHAIOYI MaTePiajy 3 3alaHUM CTPYKTYPHO-(a30BUMHU XapaKTEPUCTUKAMU
CTOCOBHO [I0 KOHKPETHUX NIapaMeTpiB poOOTH LMX MaTepialiB B akTUBHIN 30Hi peakTopa BBEP-1000. Pe3dynbraTu
IOCJIiIPKEeHb MaTepiajiB B IOPOLIKOBIN i TA61€TKOBUX (POPMAxX O3BOJISITh CTBOPIOBATU TEXHOJIOTI BUTOTOBJIEHHS
MarepiaJiB 3 peryJboBaHUMU XapaKTepUCTUKaMU CTPYKTPYHO-(a30BOro CTaHy, r'ycTUHU i nopucrtocti ajs [TEJ
Oy[1b-5IKOT'O TUITy PEAKTOPiB. Pe3ysibTaTy KOMIIJIEKCHUX 103aPE€AKTOPHUX BUIIPOOYBaHb [TOKA3ajIu BUCOKY
HAZiMHICTb i Npalle3JaTHICTh MaTepialiB B ymoBax po6otu B peakropi BBEP-1000. Pe3ynbratu 3aCcTOCOBaHI Ipu
BIIPOBA/>KEHi Y BUPOOHUIITBO ITOPOIIKIB TUTAHATY NUCIIPO3iO i IOTJIMHAIOYMX CTPYDKHIB CUCTEMU YIIPABJIiHHS i
3axucty peakropy BBEP-1000. BurorossieHo fociifHi napTii MorjinHanYux CTPUKHIB CUCTEMU YIIPABIIiHHS i

3aXUCTY i [IOCTABJIEHO B ONIUTHO-IIPOMUCJIOBY €KCILTyaTalio B peakropa BBEP-1000 PiBHeHcbKOi AEC.

2. The dissertation is focused on solving an urgent applied research task of the Ukrainian nuclear industry, which is
to develop neutron-absorbing materials: dysprosium titanate and dysprosium hafnate, to develop technological
operations for their fabrication, and to justify the performance of materials under VVER-1000 reactor operation
conditions. The scientific basis and detailed parameters for the economical synthesis of single-phase dysprosium
titanate with density 7.1...7.3 g/cm3 and dysprosium hafnate with density 8.0...8.6 g/cm3 have been established in
the form of pellets by sintering and hot pressing methods. It was established the effect of the nanostructural of the
oxides of titanium and hafnium into the kinetics and completeness of the synthesis dysprosium titanate and
dysprosium hafnate, their structural-phase state and the density of the pellets. It has been shown that the addition
of TiO2 and HfO2 nanopowder increases the density of dysprosium titanate and dysprosium hafnate pellets and
reaches a single-phase state. The effect of the density of dysprosium titanate and dysprosium hafnate pellets on
their corrosion resistance in the simulated VVER-1000 reactor coolant was studied. It was observed that the
indicator of increasing the mass of the pellets is the hydration of the material. It is demonstrated that dysprosium
titanate pellets with a density of 7.1...7.3 g /cm3 and dysprosium hafnate pellets with a density of 8.2...8.3 g/cm3 are
characterized by the highest corrosion resistance. The effect of the particle size distribution of dysprosium
titanate and dysprosium hafnate powders with a coarse fraction from 0.9 to 0.1 mm and a fine fraction less than 0.1
mm on the density of fills in CR claddings was studied. It has been observed that the highest bulk density and filling
density are achieved at the content of the fine fraction in the range of 20...40%. The results of studies into the
effect of the medium and the temperature-time parameters on the synthesis of dysprosium titanate and
dysprosium hafnate enabled the fabrication of neutron-absorbing materials with specified structural and phase
characteristics with respect to specific performance parameters of these materials in the VVER-1000 reactor core.
The developed technological operations for the fabrication of powder materials and pellets enabled the
development of a technology for the fabrication of materials for control rods of any reactor type. The results of
comprehensive out-of-reactor tests revealed high reliability of the materials' performance under VVER-1000
reactor conditions. The results of the research were applied to the development of the technology for fabrication
of rods for the VVER-1000 control and protection system. Technological operations for the fabrication of
dysprosium titanate and control rods have been introduced in production. The pilot batches of the control and
protection system absorbing rods were fabricated and introduced into pilot operation in the VVER-1000 reactor of
Rivne NPP.
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Bnacue IlpizBuie Im's [10-6aTbKOBI Crapikos Bagum Bonogumuposuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasibHUMH 3a HiATOTOBKY Yephos L. O.

00JIIKOBHX JOKYMEHTIB

Peectpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




