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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHHX PYyOPHK: 31.17

Tema guceprauii:
1. CunTe3 Ta BIacTUBOCTI HaHOpo3MipHUX depuiuniHesieir AFe204 (A = Mn, Fe, Co, Ni, Zn) 3 HeBOHUX PO3YMHIB

2. Synthesis and properties of nanosized AFe204 (A = Mn, Fe, Co, Ni, Zn) ferrispinels from nonaqueous solutions

Pedepar:

1. Bu3HaueHi yMOBU OTPUMAaHHS CJ1a0KOArJIOMEPOBAHNX, KPUCTANIYHUX HAHOYACTMHOK (pepuilminesneil AFe204 (A =
Mn, Fe, Co, Ni, Zn) ta core /shell cTpykTyp Ha iX OCHOBI IpU OCa/IKE€HHi 3 HEBOJHUX PO34YMHiB, BAKOPUCTOBYIOUU
HITpaTy METAJIIB SIK BUXIiJIHI peareHTu. BCTaHOBJIEHO, 1O [IPU CUHTE3i METOJOM OCAI)KEHHS i3 PO3YMHY

Ii€ TUJIEHIJIIKOJII0 YTBOPIOIOTHCS CJ1a0KOArJIOMEPOBaHi, cynepriapaMmarHiTHi HAHOYACTUHKY 3 po3MipaMu 2-8 HM,
IIPOTE, BOHM CJIa0KO HArpiBalOThCS NPU Jii 30BHIMIHBOIO 3MiHHOTO MarHiTHOTO NOJIS (XapaKTepU3yIOThCS HU3bKAMU
3HAYEHHSIMU IUTOMUX BTPAT €HEPTii) i TOMy He 3aJI0BOJILHSIOTh BUMOTH [0 rinepTepMii. [TokasaHo, mo nigBumuTu
IIMTOMIi BTpaTy €Heprii MO>KHa IIJIIXOM CUHTE3y HAHOYaCTUHOK TaKUMU METO/IaMH, SIK KpioXiMiuHMi1 cuHTE3 abo
OCaJIKEHHS i3 MiKpOEMYJIbCiil HA OCHOBI IMKJIOTEKCAHY Ta IIOBEPXHEBO-aKTMBHUX peyoBuH Triton X-100, Brij-35,
CTAB, a6o cunre3om core /shell ctpykryp (Fe304 /CoFe204) 3 MarHiTOM'sIKUM SIIPOM i MarHiTOTBEPAOIO

000JIOHKOIO, SIKi ITPOSIBJISIOTh BUCOKY MarHiTHy aHi3oTpoIiioo. Pe3ynbTaTy AOKIIHIYHUX BUIIPOOYBaHb MarHiTHUX



piguH, po3po6JeHUX B JaHil poOOTi, IOKA3aJIM MOXKJIMBICTh BUKOPMCTAaHHS CUHTE30BAaHUX (PEPHUMATHITHUX

HaHOYaCTUHOK $IK iHIYKTOPIB rineprepmii nepemenieHux NyxjanH ['epena.

2. The synthesis condotion of weakly agglomerated, crystalline nanoparticles AFe204 (A = Mn, Fe, Co, Ni, Zn)
ferrispinels and core/shell structures based on them by the precipitation from nonaqueous solutions using metal
nitrates as starting reagents were determined. It has been found that weakly agglomerated, superparamagnetic
nanoparticles with sizes of 2-8 nm are formed during the synthesis by precipitation from diethylene glycol solution
method. However, these nanoparticles are slightly heated by the action of an external alternating magnetic field
(characterized by low values of specific loss power (SLP)) and therefore do not meet the requirements for
hyperthermia. It has been found that an increase in the specific loss power can be achieved by nanoparticles
synthesis methods such as cryochemical synthesis or precipitation from microemulsions based on cyclohexane
and surfactant Triton X-100, Brij-35, CTAB, or synthesis of (Fe304/CoFe204) core /shell structures with
magnetically soft core and magnetically hard shell, which exhibit high magnetic anisotropy. Based on pre-clinical
testing of magnetic fluids developed in this study, the possibility of using the synthesized ferromagnetic
nanoparticles as effective inducer of tumor (inoculated Guerin carcinoma) hyperthermia was shown.
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