O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0226U002888

Jep>kaBHUH peecTpauiliHUI HOMeP: 0121U109261

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpaunii: 09-03-2026

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3Ba eTamy. Pazianiiini npouecu Ta 0CO6IMBOCTI pazialliiiHOro BIJIMBY Ha KOMILJIEKCH Ha OCHOBI HAHOTEMATUTY

Ta HAHOMAarHEeTUTY 17151 30ibIIeHHs] COPOLiliHOI EMHOCTI BiJHOCHO aKTUHOIiB.
IToyaToK eTamy: 01.2023
3akiHyeHHs eTamy: 12.2023

Buz 3BiTHOrO AOKYMEHTA: [IpoMiKHMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a00 ITIB ¢izuyHoi 0c06H): HauionansHuil HayKOBUIA

LeHTp "XapKiBCbKUil (Pi3UKO-TeXHIYHUI iHCTUTYT" HalioHanbHoi akagemii Hayk Ykpainu

Kopg 3a €IPIIOY: 14312223

Micue3Haxoa>KeHHS: By Akanemiuna, 6yi. 1, M. Xapkis, XapkiBcbkuii p-H., XapkiBcbka 0611, 61108, Vkpaina
dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 380573353530, 380573351688, 380573356425

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kog, 3a €EIPTIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 6ya. 54, M. Kuis, Kuiscbka 06:1., 01030, Yrpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442350981

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kinacudikanii BuzaTKiB i KpeauryBaHHs (KITKBK): 654 1030

dakTHuHui 06car ¢piHaHCyBaHHSA (THC. rpH.): 6040.000




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocimKeHHs CTPYKTYPU sipa B peaklisix Ha 3apsKEeHNUX YaCTUHKaX i saepHo-(i3nyHi MeTou AJ1s1 JOCTiI>KEeHHS

MarepiaiB S7epHOi eHEPreTUKU

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the structure of the nucleus in reactions on charged particles and nuclear-physical methods for
the study of nuclear energy materials

Pedepar yKpaiHCBKOIO:

Papianiiine 3a0pyiHeHHS IPUPOJHUX PECYPCiB Bi0yBaeThCs IIOCTIHO HE3aeXHO Bif, Ikepesa. TpaHCcypaHOBi
€JIEMEHTH, 5IKi IOCTYNAIOTh 3 Pi3HUX JIKepeJl, IEPEHOCSTLCS Y HABKOJIMIIHE CEPENOBULLE Ta IIPU Pi3HUX (Pi3UKO-
XiMiYHHX YMOBax HaKOMMUYYIOTbCS, HAIIPUKJIIA[, Y BOJOMMAaX, b0 IEPEHOCATHCS IPYHTOBUMU BOJAMU Y BUTJISAI
PO3YMHEHUX MaKpo- a00 HAHOYACTHUHOK. [Ipy LIbOMy TisIbKY [esIKi, sIKi BXOIATh B ckian PAB, € moBrorpusannumuy,
cepej HUX ypaH-235, 238, siIKkuil BHOCUTb 3HaYHUI BKJIAZ, B pafialiiiHe 3a0pylHEHHS CepelOBUII 32 PaXyHOK
BHCOKOI PO3UMHHOCTI Ta CJ1aOKOro piBHS MOTJIMHAHHS NPUPOIHUMU MiHepanaMu. J1o e(peKTUBHUX COPOEHTIB
AKTMHOIIiB BiTHOCSTbCS MIMPOKO PO3NOBCIOIPKEHI B IPUPOIi MiHepaau OKCUIIB 3aiiza (ramma remMaTtut - Fe203
marHeTuT - Fe304). ¥V 38'43Ky 3 TUM, 1110 Mirpaliist akTUHOIJ[iB y IpUPOSHOMY CEPEeLOBUILY BU3HAUYAETbCS
IIPUCYTHICTIO KOJIOIHUX YaCTUHOK, 3HaYHa [10J151 SIKUX [IpeiCTaB/leHa HAHOPO3MipHOI (paKli€elo, TO 30iIbIIeHy
3IATHICTb [0 CEJIEKTUBHOI cOpO1Lii 6yAyTh IpenCTaBISITH COPOEHTH Ha OCHOBI HAHOYACTHUHOK. BriinB
BHCOKOeHepreTuyHoro onpomineHHs (E = 22 MeB, I = 500 MKA) Ha HAHOYACTUHKY OKCHUJIiB 3a1i3a
BHMKOPHCTOBYBABCSI /1151 HAllpaBjleHOro MOAM(IiKyBaHHs LJMX HAaHOYacTUHOK. CTBOpeHi pafialifiHo Moau(ikoBaHi
COpPOEHTU Ha OCHOBI iX HAHOPO3MiPHOCTI MalOTh BUCOKOPO3BUHYTY aKTUBHY [TIOBEPXHIO, 4 TAKOX 30i/IbIIEHY XiMi4HY
PEaKTUBHICTb [1I0BEPXOHb, 32 paxyHOK raMmma akTHBalii - BCe 1ie TPUBEJIO 10 BUCOKOI COPOLifHOI €MHOCTI COPOEHTIB
BiJHOCHO aKTHHOIZiB, B 3PiBHSIHHI 3 TPafULifHO BUKOPUCTOBYBaHUMU crioco6amu. CopOList akTMHOIIB HA ramma
aKTUBOBaHI HAHOYACTUHKY TaMMa F€MAaTUTy Ta MarHeTUTY OyJla He TiJIbKU [TOBHOIO, @ i He 3BOPOTHBOI. OTPUMAHO
HiATBEPAKEHHS O MOXKJIMBOCTI CUHEPTiYHOTO €(EKTY Bif] CIIOJy4€HHsI pafialliiiHOro BIJIMBY Ta IlepeBar
HAaHOPO3MIPHOTO CTaHy COPOEHTIB, SIKi OyJIM BUKOPUCTAHI Ta CIIpUsiy iX QyHKIIOHaIBHOCTI B ITpo1ecax copoLii

aKTMHOIZiB 3 BOIHUX CEPELOBULL.

Pedepar aHIJIiHCBKOIO:

Radiation contamination of natural resources occurs constantly, regardless of the source. Transuranic elements,
which come from various sources, are transferred to the environment and under various physicochemical
conditions accumulate, for example, in water bodies, or are transported by groundwater in the form of dissolved
macro- or nanoparticles. At the same time, only some of the radioactive waste components are long-lived,
including uranium-235, 238, which makes a significant contribution to radiation contamination of the environment
due to its high solubility and low level of absorption by natural minerals. Effective sorbents of actinides include
iron oxide minerals widely distributed in nature (gamma hematite - Fe203 magnetite - Fe304). Due to the fact that
the migration of actinides in the natural environment is determined by the presence of colloidal particles, a
significant portion of which is represented by the nano-sized fraction, sorbents based on nanoparticles will have
an increased ability to selective sorption. The effect of high-energy irradiation (E = 22 MeV, I = 500 pA) on iron
oxide nanoparticles was used for the directed modification of these nanoparticles. The created radiation-modified
sorbents based on their nanoscale have a highly developed active surface, as well as increased chemical reactivity
of the surfaces, due to gamma activation - all this led to a high sorption capacity of the sorbents relative to
actinides, in comparison with the traditionally used methods. The sorption of actinides on gamma-activated
gamma hematite and magnetite nanoparticles was not only complete, but also not reversible. Confirmation was
obtained of the possibility of a synergistic effect from the combination of radiation exposure and the advantages of



the nanoscale state of the sorbents, which were used and contributed to their functionality in the processes of
sorption of actinides from aqueous environments.

Inpexc YIK: 539.173 , 539,172:621.039

Koau TemaTuyHHUX PyOpHK: 29.15.29

KepiBHHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aTbKOBI: [lukuit Mukosa [TeTpoBud
HayKoBHIH CTYIIHbB: 1. $.-M. H.

Buene 3BaHHS: c.H.C.

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII ykpaiHCBKOIO: CTBOpEHHS COPOLOHNX MATEPAJIIB 3 MABUIIEHHUM Ta PO3IIMPEHHUM

(PYHKLIOHAJIBHOCTI B HAIIPSIMKY COPOLii aKTUHOIiB.

Hazpa HTII aHrsi#icbKoO0: Creation of sorption materials with increased and expanded functionality in the

direction of actinide sorption.

HTII, sixy nepen6a4asiocss CTBOPHTH: CTBOPEHO
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpuMmaHi pe3yJIbTaTH: Martepianu

l'asy3s 3aCTOCYBaHHSI: [linnpremMcTBa aTOMHOI IPOMUCIIOBOCTI
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Creopenns papiauiitHo MoandikoBaHUX COPOGEHTIB HA OCHOBI iX HAHOPO3MIPHOCTI MAKOTh
BHMCOKOPO3BUHYTY aKTUBHY IIOBEPXHIO, & TAKOX 301/IbII€HY XiMiYHY PEaKTUBHICTh [IOBEPXOHb, 32 PaXyHOK raMma
aKTUBalii - BCe Lie IPUBEJIO 40 BUCOKOI COPOLiiTHOI EMHOCTI COPOEHTIB BilHOCHO aKTUHOIIiB, B 3piBHSAHHI 3
TPaAULiliHO BUKOPUCTOBYBaHMMU criocobamu. CopoOlLlis akTUHOIZiB Ha raMma aKTMBOBaHi HAHOYACTUHKY ramma

remMaTUTy Ta MarHeTUTy GyJia He TilbKY MOBHOIO, a i HE 3BOPOTHLOIO.
ConiasnbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Toninmenns crany HaBKOJMIIHBOTO CEPEIOBUIIA

BrsiuB HTII Ha mOBKJIJISL: Pasianifine 3a6pyHeHHs IPUPOIHUX PECYPCIB Bifi6yBaeThCs MOCTIHHO HE3a/IEKHO
Bif, mxepesia. TpaHCypaHOBi €JIEMEHTH, SIKi IOCTYIIAIOTh 3 PI3HUX [IKEPEJ], IEPEHOCATHCS Y HABKOJIMUIIHE
CcepeloBHUlIE Ta NPU Pi3HUX (Pi3UKO-XiMIYHMX YMOBax HaKOIMYYIOThCS, HAIPUKIAZ, Y BOJONMAax, a0 epeHOoCsIThCs
I'PYHTOBMMM BOJIAMU Y BUIJISII pO3UMHEHUX MAaKpO- ab0 HAaHOYACTUHOK. [Tpu 11bOMY TifIbKU J€sKi, SIKi BXOASATD B
ckiag PAB, € moBrotpuBannmu, cepep HuX ypaH-235, 238, sikuil BHOCUTb 3HAaYHUI BKJIa[, B pafiauiliHne 3a0pyJHEeHHS

cepeloBHUlI 32 paxyHOK BUCOKOi PO3YMHHOCTI Ta CJ1IabKOT0 piBHS MOTJIMHAHHS IPUPOIHUMHU MiHEepasaMU.
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaTok eramy: 01.2023
3akiHyeHHs eTamy: 12.2023
Crno>kuBavi NPOAYKILii:
IlepcneKTHBHI PHHKHU:
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:



IX. Bi6sriorpadiuHuii onuc

1.V.L. Uvarov, A.A. Zakharchenko, N.P. Dikiy, R.I. Pomatsalyuk, Yu.V. Lyashko Development and validation of an
analytical model of isotope production by bremsstrahlung radiation // Applied Radiation and Isotopes 199 (2023)
110890.

2.N.P. Dikiy, N.V. Krasnoselskiy, Yu.V. Lyashko, E.P. Medvedeva, D.V. Medvedev Structural phasic characteristics of
nanoparticles oxides samarium-153 influence gamma activation // PAST, 2023, No 3 (145), Series: Nuclear Physics
Investigations, (79), p. 59-62.

3.N.P. Dikiy, O.P. Bereznyak, Yu.V. Lyashko, O.P. Medvedeva, D.V. Medvedev Radiation stability of natural
aluminosilicates various structural types by electrons and gamma quantitum // PAST, 2023, No 3 (145), Series:
Nuclear Physics Investigations, (79), p. 62-66.

4.N.P. Dikiy, N.V. Krasnoselskiy, Yu.V. Lyashko, E.P. Medvedeva, D.V. Medvedev, V.L. Uvarov Possibilites of isotopes
production of 153Sm, 175Yb, 186Re at the electronic accelerator // PAST, 2023, No 4 (146), Series: Plasma
electronics and new methods of acceleration, (13), p. 176-180.
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