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Tema guceprauii:
1. CuHTE3, CTPYKTYpa Ta BJIACTUBOCTI HAHOPO3MIPHMX MATHITHUX CUCTEM Ha OCHOBI OKCUJIHUX CIIOJIYK 3i

CTPYKTYpPaMH LIIIiHEJIi Ta IEPOBCHKITY

2. Synthesis, structure and properties of nanoscale magnetic systems based on oxide compounds with spinel and
perovskite structures

Pedepar:

1. Inceprauifina po60Ta IpUCBIYeHa CUHTE3y HAHOPO3MipHUX PepOoMarHiTHUX MaTepiasis (c1abKkoarioMepoBaHUX
HAaHOYaCTUHOK, core/shell cTpyKTyp) 3i CTpyKTypolo 1IMiHeJIi Ta IEPOBCHKITY, CTBOPEHHIO KOMIIO3ULIHUX
CTPYKTYP Ha iX OCHOBi, BUBYEHHIO X BJIACTUBOCTEN (CTPYKTYPHUX, MAarHiTHUX TOIIO) Ta MOXJINBOCTI IIPAKTUYHOTO
BHMKOPHCTaHHS K B MEIULMHI 30KpeMa: B PoJli iHAyKTOPiB MarHiTHOI rineprepmii Tax i B TexHiui HBY 38'43ky. B
PpO6OTI TPOBEIEHO IOCHIIKEeHHS XIMIYHUX MTPOLECiB, SKi MPOTIKAIOTh MPU CUHTE3i CJ1a0K0arioMepoOBaHUX
(pepoMarHiTHUX HAHOPO3MiPHUX YAaCTUHOK, 3i CTpyKTypolo mniHesi AFe204 (A = Mn, Fe, Co, Ni, Zn) Ta epoBCHKITY
(La,Sr)MnO3 oxpepskaHUX Pi3BHUMEU MeTOAAMU (0CA/IKEHHS 3 HEBOJHOTO PO3YMHY, OCAIPKEHHS 3 06€pHEHUX

MiKpOeMyJIbCiii KpioxXiMiuHOMY Ta 30J1b-TeJIb MeTOogaxX). [IpoBeieHo CUHTEe3 Ta OCTIiIKEeHO BaacTUBOCTi core /shell



ctpyktyp (Fe304/CoFe204) i3 piznoio ToBmuHoto shell - 1, 2.5 Ta 3.5 uMm. CuatesoBaHo core /shell HaHOCTPyKTYpHu
Ha OCHOBI HaHO4acTUHOK (La,Sr)MnO3 3 opraniunumu (nosticop6at 80, L-1ipoJiiH Ta MosieTUIeHIJIiKoIb) Ta
HeopraHiyHuMU (SiO2) pedoBrHaMU. BCTaHOBJIEHO, 110 CUHTE30BaHi HAHOPO3MipHI YaCTUHKM 30KpeMa 3i
CTPYKTYpOIO NEPOBCHKITY (La,Sr)MnO3 MOXyTb OyTU BUKOPUCTAHI K B MEIULIVHI, B POJIi iHAYKTOPiB MarHiTHOI
rinepTepMii Tak i B TexHilji. Briepiie mokasaHo, 0 B [IEBHUX YMOBAX TaKi MaTepianyu nposBIIAIOTh JIiBOCTOPOHHI
BJIACTUBOCTI. Ha OCHOBi HAHOYACTHHOK HikeJb-IIMHKOBUX deputiB Ni0.5Zn0.5Fe204 po3pobsieHo KOMIIO3UITiNHi
pesonaHcHi HBY esieMeHTU B IKMX BIEpILE [T0OKa3aHO MOXJIMBO KEPYBaHHS iX pE30HAHCHOIO YaCTOTOO 30BHILIHIM

[IOCTiTHYM MAarHiTHUM I10JIEM.

2. The dissertation is devoted to the synthesis of nanosized ferromagnetic materials (weakly agglomerated
nanoparticles, core/shell structures) with the structure of spinel and perovskite, the creation of composite
structures based on them, the study of their properties (structural, magnetic, etc.) and the possibility of practical
use in medicine. magnetic hyperthermia and in the technique of microwave communication. The study of chemical
processes that occur in the synthesis of weakly agglomerated ferromagnetic nanosized particles with the structure
of spinel AFe204 (A = Mn, Fe, Co, Ni, Zn) and perovskite (La,Sr)MnO3 obtained by different methods (precipitation
from non-aqueous solution, deposition from inverted microemulsions by cryochemical and sol-gel methods).
Synthesis and properties of core /shell structures (Fe304 /CoFe204) with different shell thicknesses - 1, 2.5 and 3.5
nm were investigated. Core/shell nanostructures based on nanoparticles (La,Sr)MnO3 with organic (polysorbate
80, L-proline and polyethylene glycol) and inorganic (SiO2) substances were synthesized. It is established that the
synthesized nanosized particles in particular with the structure of perovskite (La,Sr)MnO3 can be used both in
medicine, as inducers of magnetic hyperthermia and in engineering. It has been shown for the first time that under
certain conditions such materials exhibit left-handed properties. Composite resonant microwave elements have
been developed on the basis of nanoparticles of nickel-zinc ferrites Ni0.5Zn0.5Fe204, in which it is shown for the
first time that it is possible to control their resonant frequency by an external constant magnetic field.
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