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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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Cdepa praBJIiHHﬂZ HaujonanbHa akageMisd HayK YKpaiHu
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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTuyHHUX pyoOpHK: 31.15.37

Tema gucepranii:

1. Opep>kaHHS i MarHiTHI BaacTUBOCTI HAaHOPO3MipHUX ¢epuTiB Cr, Mn, Co, Ni Ta KOMIIO3UTIB Ha iX OCHOBI

2. Obtaining and magnetic properties of nanosized ferrites of Cr, Mn, Co, Ni, and composites based on them

Pedepar:

1. Po3pob6sieHo meTonu cuHTe3y HaHo4yacTUHOK (HY) 3 depi- Ta aHTH(epoMarHiTHUM BIOPSAKYBaHHSIM MarHiTHUX
MoMeHTiB. ITokazaHno, mo HY ¢eputiB MFe204 (M = Mn, Co, Ni) Ta g-Fe203 B nianazoHi po3mipis Bif 5 10 16 HM
(oxpim HY CoFe204, po3mipom 16 HM) MalOTh CylepriapaMarHiTHi BJ1aCTUBOCTI. 3i 3MEHIIEHHSM JiaMeTpy,
3HAYEHHS TeMIlepaTypy 06JI0KyBaHHS, HAMarHiueHOCTi HacCH4YeHHs, 3aJIMIIKOBOI HAMarHiueHoCTi Ta eHeprii 6ap'epy
MAarHiTHOI aHi30TPOIIii 3MEHIIYEThCS, a 3HAUE€HHSI KOHCTAaHTU MarHiTHOi aHi3oTpomnii 36iyb1IyeThCsl. BCTaHOBIIEHO,
mo HY CoFe204, po3mipoM 16 HM, Ipu KiMHATHIl TemIepaTypi NpOosIBISIOTh (PEPOMATrHiTHI BIACTUBOCTI 3 BUCOKUM
3HAYEHHSIM KOEPLUTHABHOI CUJIN, 6JIM3bKUM [0 3HaY€HHSI MACMBHOTO aHajlora. BusiBiieHo, 10 Ha BigMiHy Bif,
macusHoro a-(Fe2 /3Crl/3)203, sikuii 1posiiisie aHTUdEepOMarHiTHi BJ1aCTUBOCTI, HAHOKPUCTAMITHU Liiei Ppasu
IIPOSIBJISIIOTh CyllepIllapaMarHiTHi BJIaCTUBOCTI 3 HU3bKMM 3HAUE€HHSIM HaMarHiueHocTi. BussieHo, o TeMneparypa
6J10KyBaHHS Ta HamarHiueHicTb HacuyeHHst HY Fe3S4 3nauno Hwkui, Hixk HY Fe304 takoro x po3mipy. Po3po6eHi

MiTXOIU 10 OJleP>KaHHS MAarHITHUX OPUCTUX KOMIIO3UTIB, 110 JIETKO BULIISIOTHCS Mif, [i€l0 30BHIIIHbOTO



MAarHiTHOTO I10JIg 3 pi,ILKI/IX CEpEenoBUILL; NTOKa3aHa MOXKJIMBICTbD iX BUKOPUCTAHHS OJI51 pOSILiJ’IeHHH OIITUYHUX

i3oMepiB aMiHOKUCJIOT Ta CaxapuiiB.

2. To obtain magnetic nanoparticles (NP) with ferri- and antiferromagnetic order of magnetic moments and
magnetic porous composites new methods of synthesis have been developed. The influence of NP size on their
magnetic properties was established. It was revealed that NP of ferrites MFe204 (M = Mn, Co, Ni) and g-Fe203 in
size range from 5 to 16 nm are superparamagnetic. With decreasing diameter, the values of the blocking
temperature, saturation magnetisation, remanence magnetisation, energy of the magnetic anisotropy barrier
decrease, and the values of the magnetic anisotropy constant increase; but nanoparticles CoFe204, of size 16 nm,
at room temperature exhibit ferrimagnetic properties with high coercive, similar to bulk pattern. It was found that
a-(Fe2/3Cr1/3)203 nanocrystallites are superparamagnets with low value of magnetisation, in contrast to bulk
pattern, which is characterised by antiferromagnetic properties. It was revealed that blocking temperature and
magnetisation saturation of Fe3S4 NP are significantly lower than Fe304 NP with the same diameter. It was shown
that obtained modified magnetic composite can be used for selective sorption of optical isomers of amino acids
and saccharides.
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