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1. 307b-T€NIb CUHTE3, CTPYKTYPA Ta BJIACTUBOCTI 3aMillleHMX (HEPUTIB HiKeJIIo.

2. Sol-gel synthesis, structure and properties of substituted nickel ferrites.

Pedepar:

1. ¥ puceprauii IpoBeLE€HO KOMIUIEKCHE NOCIIIIKEHHS BIUIMBY YMOB CUHTE3y 3['A-METOIOM 3 BUKOPUCTAaHHSIM
JINMOHHOI KMCJIOTU Ha CTPYKTYPY, MOP(QOJIOTio Ta BJIaCTUBOCTI HAHOIIOPOUIKiB (PEPUTY HiKeJIt0, BCTAHOBJIEHO
3aKOHOMIpHOCTI BIUIMBY HOHIB 3amimeHHs Cr3+, Cd2+, Co2+ Ta TeMnepaTypu Bifanay Ha CTPYKTypPY, MarHiTHi,
eJIEKTpUYHi i MexaHiuHi Bnactusocti peputy NiFe204, a TakoxX Ha BennunHy Temneparypu Kiopi ta napamerpu
IeTeJIb MarHiTHOTIO TiCTEPE3UCY KOTYIIOK iHIYKTUBHOCTI 3 HIK€JIb-XPOMOBMMU, HiKeJIb-KaJiMi€BUMU Ta HiKeJIb-
KOOaIbTOBUMU (PEPUTOBUMHU OCepIsiMU.BCTaHOBIIEHO, IO IIif Yac Bifiaay CUHTE30BaHUX IOPOILIKiB ¢peputis 3I'A-
METOJIOM 3 BUKOPUCTAaHHSIM JIMMOHHOI KUCJIOTH y inTepBasi Temnepatyp 300 — 900 K po3mip 4acTok 36in1b1IyeThCs
Ha BEJINYMHY, 110 He nepesulye 15 % ix moyaTKoBUX pO3MipiB, a B TeMiiepatypHomMy iHTepsaii 900 - 1400 K ix

po3mip 3pocTae 1o 80 HM. [Ij1s1 cripecoBaHUX Ta ClieyeHux 3a TemnepaTtypu o 1570 K npoTsarom 5 roguH 3amilneHux



IIOPOUIKIB (PEPUTIB HIKEJIIO BCTAHOBJIEHO TUII IPOBIAHOCTI, NpUYOMY 3aMileHHs ioHamu Cr3+, Cd2+ ta Co2+
IIPUBOAUTD [0 30ibIIEHHS XOJIIIBCbKOI PYXJIMBOCTI 32 KIMHATHOI TeMIiepaTypu. BusiBiieHo HasgBHICTb JBOX
TEMIIEPATyPHUX iIHTEPBAJIiB 3 PI3HUMU €HEPrigIMU aKTUBALlii Ta MEXaHi3MaMU IIPOBiGHOCTI. BcTaHOBIIEHO, 10O
cuHTe30BaHi 3['A-MeToioM Ta BianasneHi 3a Temneparypu 0 1570 K ¢peputu 3 api6HUMU 3epHaMU MAIOTh Ha MOPSOK
BUILY MiKPOTBEP/ICTb 3a iX aHaJIOTH, OTPMMAaHi KepaMiYHUM CIIOCOO0M 34 1iiei )X TemnepaTypu. BcTaHOBI€HO
MexaHi3Mu pyHHyBaHHS BinnaneHux GeputiB y 3aj1e’KHOCTI Bifj TUITy MOHIB 3aMimieHHs. 3[A-MeTo CUHTEe3y
I03BOJISIE OTPUMYBATHU KOTYIIKY iHAYKTUBHOCTI 3 OcepAsiMU (PEPUTIB, IKi HAMarHiuyITbCS 10 CTaHy TEXHIYHOTO
HACHYEHHS y 3HAYHO HIDKYMX I0JISIX, 32 OTPMMaHi TpaAnuLiiHUM KEPaMiYHMM CIIOCOOOM iX aHaJIOTH, TPU LIbOMY
MATOMAa HAMarHiyeHiCTh HaCUYEeHHs Ta KOePIUTHBHA CUJIa 3aJIeXKaTh Bifl PO3MipiB KpUCTasiTiB ¢hepuTis, 30kpema
Bif] CTaHy iX IOBEPXHi.

2. The complex studies of the influence of the synthesis conditions by the sol-gel autocombustion (SGA)-method
with the use of citric acid on the structure, morphology and properties of nickel ferrite nanopowders are carried
out in the thesis. The influence of substitution Cr3+, Cd2+, Co2+ ions and annealing temperature on the structure,
mechanical properties of NiFe204 ferrite as well as the Curie temperature and the parameters of magnetic
hysteresis loops of coils with nickel-chromium, nickel-cadmium and nickel-cobalt ferrite cores.It is established
that during annealing of synthesized powders of SGA-ferrites using citric acid in the temperature range of 300 -
900 K, the particle size increases by not more than 15% of their initial sizes, and in the temperature range 900 -
1400 K their size increases to 80 nm. For compressed and sintered at o 1570 K for 5 hours substituted nickel ferrite
nanopowders, a conductivity type is established. The substitution by Cr3+, Cd2+ and Co2+ ions leading to an
increase in Hall mobility at room temperature. Two temperature intervals with different activation energies and
conduction mechanisms are detected, respectively. It is established that small-grain ferrites synthesized by the
SGA-method and annealed at 0 1570 K have an order of magnitude higher microhardness than their analogues
obtained by the ceramic method at the same temperature. It is established, the mechanisms of destruction of
annealed ferrites depending on the type of substitution ions. SGA- method allows to obtain coils with ferrite cores,
which are magnetized to a state of technical saturation at much lower, in the ceramic way obtained their analogs,
fields. The specific saturation magnetization and coercive force depend on the size of the crystallites of the ferrite,
in particular from the state of their surface.
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