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1. CunTes, cTpyKTypa Ta (i3snyHi BJIaCTUBOCTi HAHOPO3MIPHHUX 3aMillleHUX JIiTieBUX (QepUTiB.

2. Synthesis, structure and physical properties of nanosized substituted lithium ferrites.

Pedepar:

1.V nucepranii npoBeeHO KOMILJIEKCHE AOCJiI)KEHHS BIUIUBY YMOB CUHTE3Y METOJIOM 30JIb-T€JIb aBTO CIaJIOBAaHHS
Ha CTPYKTYpY, MopoJiorito Ta (i3nyHi BIaCTUBOCTI HAHOPO3MIpHUX JIiTieBUX (QepUTiB-1IliHeel, BCTAaHOBIEHO
POJIb 3aMillleHHs i0HiB KOOaIbTy, HIKEJII0, aJI0OMiHiI0 Ta MarHilo Ha IIOKpalleHHs BJIaCTUBOCTEN CUHTE30BaHUX
MaTepiasiB i MOKIIMBOCTEN IPUCTOCYBAHHS iX /1J1s1 NPAKTUYHOTO 3aCTOCYBaHHSA.BusaBIeHO, 110 3aMillleHHs ioHaMU
KOOa/IbTy IPU3BOJUTH 10 TpaHCcdOpMaLii CTPYKTYPH Bifl YIIOPSAKOBAHOI MmIiHe i mpocTopoBoi rpynu P4332 no po3
BIIOPSIAKOBaHOI pocTopoBoi rpynu Fd3m. MarHiTHi BnacTuBocTi peputy, 3aMillleHoro ioHaMu KOOaybTy
3MiHIOIOTBCS Bifj MarHiTOM'SIKOTO O MarHiTOXXOpCTKOro. [TokasaHo, 110 BOpoBaKeHHs i0HiB Ni2+ 3amicTb Fe3+
IIPU3BOJUTH 10 3MiHM MEXaHi3My ITPOBITHOCTI (Bif N~ 10 p-TUIy). 3MiHa eJleKTpU4YHOi NpoBinHOCTI B Li-Ni (pepurax

3 TEMIIEPATYPOIO [IpeJICTaBieHa Ha OCHOBI By3bKO30HHOIO MEXaHi3My IIPOBiIHOCTI i IOB's13aHa 3 (POPMYBaHHSIM



MaJivx MOJISIPOHIB. BCTaHOBJIEHO, IO 3aMillleHHS iI0HAMU AJIIOMiHiI0 IPU3BOAUTE 4O 3MiHU IIPOBINHUX i
IlieJIeKTpUYHUX BJIACTUBOCTEN JIiTieBOro Gpeputy. BcTaHOBIEHO NPOSB CETHETOEIEKTPUYHUX BJIACTUBOCTEN B OKOJIi
temnepatyp 350-400K. ¥V Bunagxy 3aminieHHs JiiTieBoro GpepuTy ioHaMy MarHiio BCTaHOBJIEHO HEMOHOTOHHY
3aJI€KHICTb MAarHiTHUX XapaKTEPUCTHUK Bill BMICTY JONOBaHMX iOHiB. [loKa3aHo, 110 TOE€IHAHHA YMOB CUHTE3Y i
KiZIbKOCTI Ta TUITy 3aMillleHUX iOHiB 03BOJIsIE IJIAHOMIPHO 3MiHIOBAaTH (i3UYHi BIaCTUBOCTi CUHTE30BAHOTO
marepiaiy.

2. In this work carried out the complex research of influence of synthesis conditions by a method of sol-gel of auto
combustion on structure, morphology and physical properties of nanosized lithium ferrites-spinels. Established
the role of substitution of Cobalt, Nickel, Aluminum and Magnesium ions for improving the properties of
synthesized materials and their ability to adapt for practical use. It was found that modifications of the synthesis
conditions (selection of the optimal metal /fuel ratio, pH of the reaction medium and the chelating additive) leads
to a more intense combustion reaction, and reduces the duration of the process, which decreases particle
agglomeration and porosity of the final product. Substitution of cobalt ions leads to the transformation of the
structure from the ordered spinel of the spatial group P4332 to the disordered one, of Fd3m group. The magnetic
properties of ferrite replaced by Cobalt ions vary from magnetically soft to magnetically hard. It is shown that the
introduction of Ni2+ ions instead of Fe3+ leads to important modifications of the electrical properties of the
samples, in particular the mechanism or type of conductivity (from n- to p-type). The change in electrical
conductivity in Li-Ni ferrites with temperature is presented based on a narrow-band conductivity mechanism and
is associated with the formation of small polarons. Substitution of aluminum ions leads to change in the conductive
and dielectric properties of lithium ferrite. Moreover, the temperature dependence of the conductivity and the
actual part of the dielectric constant in the temperature range 350 - 400K is anomalous, which gives grounds to
affirm the manifestation of ferroelectric properties in this temperature range. In the case of replacement of lithium
ferrite with magnesium ions, a nonmonotonic dependence of magnetic characteristics on the content of doped
ions was established. It is shown that the combination of synthesis conditions and the amount and type of
substituted ions allows to systematically change the physical properties of the synthesized material.
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