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1. Inceprauiiina po60Ta CIpSIMOBaHA Ha PO3BUTOK HAaYKOBUX OCHOB Ta ifleil CTBOPEHHS HOBUX (PEPPUTOBUX
MarepiajiB Ta TEXHOJIOTIYHUX [TapaMeTpiB BUTOTOBJIEHHS PYHKLiOHATIBHUX PalioNOrIMHAIOYNX MaTepiasiB Ha iX
OCHOBi. O0’eKT IOCIIiIKEHHSI — IIPOLIECU CUHTE3Y HiKeJIb-LIMHKOBOT'O (PEPPUTY 3 BUCOKOIO [1ieIEKTPUYHOIO
IIPOHUKHICTIO Ta pO3pOOKa CKJIATiB i TEXHOJIOTIYHMI ITPOLI€C BUTOTOBJIEHHSI KOMIIO3ULIIMHUX PaJiOTIOTIIMHAIOYUX
marepiasiB Ha oro ocHOBI. [IpegmeT gocmimkeHHs — Qi3nKko-xXiMidHi 3aKkoHOMipHOCTI GopmyBaHHS (Ha30BOro
cxiany i crpykrypu Ni-Zn ¢eppurtiB Ta KOMIIO3ULiTHMX MaTepiasiB Ha ix OCHOBI. MeTa po60oTU: po3pobKa CKJIakiB
HiKeJIb-1JMHKOBOTO (PeppPUTY 3 BUCOKOIO Ai€JIEKTPUYHOI0 IPOHUKHICTIO Ta KOMIIO3ULIHUX PaliONOIIMHAIYNX
MaTepiasiB Ha 1OT0 OCHOBI 3 €(PEKTMBHUM TOTJIMHAHHAM B Jiana3oHi 10-100 MI'n,. 3a pesysbTaTamMu LOCTIIKEHHS
OTPMMAaHO TaKi HayKOBi pe3yJIbTaTy: - BIIepIIe IPOBeNeHO Tpianryanio cuctemi NiO — ZnO - Fe203 3a



IOTIOMOTOI0 OTPUMAHOTO PiBHSHHS TEII0eMHOCTI 17151 NiFe204 ta ZnFe204, BU3Ha4eHO cliBicHyI04i a3y Ta
€BTEeKTUKHU MDK peppuTamMu Ta B TPUKYTHUKY MiXX pepprUTaMu Ta oKCuIom 3anisa (III), mo gaso MoXxInBicTb
BCTAaHOBUTHU 00JIaCTh NEPCIEKTUBHUX CKIaMiB HiKeJIb-IIMHKOBUX (PeppUTiB Ta 06paTu 6a30BUl CKJIA
Ni0,3Zn0,7Fe204; - Bnepie BCTAaHOBJIEHO ONTUMAaJIbHY YAaCTOTy OO€PTaHHs MjaHeTapHoro miuuHa (400 06./xB, 85-
90 % noTy>XXHOCTI) 17151 TOAPiIOHEHHS BUXiTHUX (PEPPUTOYTBOPIOIOYNX OKCHUIB i (PEpPUTOBOrO MOPOLIKY Ta KiJIbKICTb
[TIOBEPXHEBO-AKTMBHOI PEYOBMHU [1711 YTBOPEHHS MOJBITHOTO €JIEKTPUYHOTO LIapPy, 10 MifBULIMIIO TYCTUHY Ta
301/IbIIMJIO MarHiTHY 1 Ai€JI€KTPUYHY [IPOHMKHOCTI HiKeJIb-IIUHKOBUX (DEPPUTIB. - BIIEpIIE, EKCIIEPUMEHTAIBHO
NigTBEPKEHO, 1[0 He3HAYHe 30ibllleHHs BMiCTy okcuny 3aniza (0,2-0,4 Mac. %) y cknafi HiKeJlb-1IMHKOBOTO
depputy Ni0,3Zn0,7Fe204 noHap, cTrexiomeTpiio BUKOHYE pojib MOUdikaTopa Ta IPUBOLUTE A0 301/IbIIEHHS
Iies1IeKTpUYHOI TPOHUKHOCTI B 3 pasu. I1lo Takox NoB’s13aHO 3 GOpMYyBaHHIM 06Ap'€PHOTO MEXaHI3MY €MHOCTI
Okazi3aKi Ha OCHOBI CTPYKTYPH 3 HalliBIIPOBiIHUKOBUX 3€PEH, OTOYEHMUX Ai€JeKTPUYHUMU IPOLIAPKaMHu, 0
BiZOyBa€eTbCs HA €Talli CUHTE3Y; - BIIEpIle BCTAHOBJIEHO BMICT JIETYIOUNX 0OABOK — OKCU/IiB KaJIbIIiI0 Ta TUTAHY, IO
Ha 50-70 % nifgBuILyIOTh AieJeKTPUYHY IPOHUKHICTb AOCaiIKeHuX pepputis. Lleit MexaHi3m 3a6e3rnedyeTbest
(OpMyBaHHSIM 3€PHOTPAHMYHOTrO IIAPY, L0 XapaKTePU3YEThCS BUCOKOIO AieJIeKTPUYHOI0 IPOHUKHICTIO T2 BUCOKUM
€JIEKTPOOIIOPOM (MexaHi3M eMHOCTi OKaZi3aKi); - BIEPILIE 33 Pe3yIbTaTaMU KOMIUIEKCHUX PO3PAXyHKOBUX i
eKCIepUMEHTAJIbHUX JIOCIiIKeHb PO3PO6JIEHO TeXHOJIOTii BUPOGHUIITBA KOMITO3UIINHI paiionorInHaYi
Marepiayiy Ha OCHOBi CTBOPEHOTO HiKeJIb-LIMHKOBOTO (peppuTy. [IpakTuyHe 3HauY€HHS OTPMMAaHUX PE3yJIbTaTiB.
3anponoHoBaHo 6a30BUM CKJIaf, JIETYI0Ui OOABKU Ta PESKUMMU CIIKaHHS /11 OTPMMAaHHS HiKeJlb-LIUHKOBOTO
dheppuTy 3 BUCOKOIO ieJIEKTPUYHOIO IPOHUKHICTIO, 110 3a6€311e9yI0Th 36i/IblIeHHS IOTJIMHAHHS BUITPOMIHIOBAaHHS B
inTepsai yactoT Big, 10 MI'y no 100 MI'u. ITokazaHo, mo Masi [o6aBKu OKCUAY 3aJli3a (IIOHaJ, CTEeXiOMEeTpilo) y
CKJIaJli HiKeJIb-LIMHKOBOTO (PEPPUTY NifBuUllye ix nuToMuil esnekrpoomnip o 105 - 106 Om-M, 3ab6e3neyuyioun BUCOKUI
piBEeHb NOIIMHAHHA BUNIPOMIHIOBaHHSA Y AOCIIIKYBAHOMY YaCTOTHOMY iHTepBaji. CTBOPEHO KOMIIO3ULIiMHI
KEepaMiyHi MaTepiasyu Ha OCHOBI CJIaBCOHITOBOI MaTPULIi, IO XapaKTEPU3yIOThCS MiJBULIEHOIO MILIHICTIO Ta
TEPMOCTIHKICTIO. BCTaHOBJIEHO 3HWKEHHS [Iii €JIEKTPOMAarHiTHOroO BUIIPOMIHIOBaHH4 y fiana3oHi yactot 10-100 MI'n,
B cepeiHbOMY Ha 8,5 1B nopiBHsAHO. CTBOPEHO KOMIIO3ULIiMHI KepaMiyHi MaTepiasy Ha OCHOBI KepaMiyHUX Mac JJ1st
BUTOTOBJIEHHS JINYKYBAJIbHOI IIJIMTKYU 3i 30€peXEHHSIM €CTETUYHNX XapaKTEPUCTHK, 0 3a6e31edye 3HUKeHHS
HaIPY>KEHOCTI €JIEKTPOMArHiTHOro 1noJs y fgiana3oHi yactort 10-100 MI'n B cepeguboMy Ha 7,0 b, 10 € IOCTaTHIM
17151 HiBeJIIOBaHHS TOOYTOBOTO HEOAKAHOTO €JIEKTPOMArHiTHOIO BUIIPOMIHIOBAaHHS i 3a6e3nedye e(eKTUBHUN
3aXUCT 6i0JIOTIYHUX i TEXHIYHMX 00'€KTiB. BCTAHOBIEHO MOSKJIMBICTh BUKOPUCTAHHS PO3POOIEHOTO HiKEIb~
LIMHKOBOTO GeppuUTy B SIKOCTI paflioNOrIMHAI0Y0r0 HAIIOBHIOBAYA MTOJIMEPHUX KOMITO3ULIISX, [0 MAIOTh BUCOKY
aKTyaJIbHICTb 3 TOYKU 30py PO3POOKM MAaCKyBajbHUX MaTepiasiB (cepefHill piBeHb 3HW)KEHHSI IIOTY>KHOCTI
€JIEKTPOMAarHiTHOro BUIIPOMiHIOBaHHS ckiagae 9,0 nb). Pesynbraty gocigkeHb BIPOBAIKEHI B HABUAJIbHUN
npouec Kadeapy TEXHOJIOTI KepaMiku, BOTHETPUBIB, CKJIa Ta eMasiell HallioHabHOTO TEXHIYHOTO YHIBEPCUTETY
«XapKiBCbKUM NOJIITEXHIYHNI iHCTUTYT». KillI040Bi €y10Ba: HiKeIb-LIMHKOBUI (PeppUT, KOMITO3ULIilHI
pazionorarHalydi Marepiaiu, IieJeKTpuYHa IIPOHUKHICTD, €JIEKTPOIMHAMIYHI BIaCTUBOCTI, TEPMOLMHAMIYHI
napameTpu, TBephodasHi peakiiii, cybcosigycHa 6y0Ba, TEXHOJIOTIS, J00aBKY, TOBEPXHEBO-aKTHUBHI pEUYOBHHH,

KpucTanivyHa ¢a3a CjIaBCOHIT, OKCHJIHI IIOPOIIKY, CTPYKTYPa, MIil[HICTb.

2. The dissertation work is aimed at the development of scientific foundations and ideas for the creation of new
ferrite materials and technological parameters for the production of functional radio-absorbing materials based on
them. The object of the research is the synthesis processes of nickel-zinc ferrite with high dielectric constant and
the development of compositions and the technological process of manufacturing composite radio-absorbing
materials based on it. The subject of the study is the physical and chemical regularities of the formation of the
phase composition and structure of Ni-Zn ferrites and composite materials based on them. The purpose of the
work: development of compositions of nickel-zinc ferrite with high dielectric constant and composite radio-
absorbing materials based on it with effective absorption in the range of 10-100 MHz. According to the results of
the study, the following scientific results were obtained: - for the first time, the triangulation of the NiO - ZnO -
Fe203 system was carried out using the obtained heat capacity equation for NiFe204 and ZnFe204, the coexisting
phases and eutectics between ferrite and in the triangle between ferrite and iron (III) oxide were determined,



which made it possible to establish the area of promising compositions of nickel-zinc ferrite and to select the basic
composition of Ni0.3Zn0.7Fe204; - for the first time, the optimal rotation frequency of the planetary mill (400 rpm,
85-90 % of power) for grinding the initial ferrite-forming oxides and ferrite powder and the amount of surfactant
for the formation of a double electric layer were determined, which increased the density and increased the
magnetic and dielectric constant of nickel-zinc ferrites; - for the first time, it has been experimentally confirmed
that a slight increase in the content of iron oxide (0.2-0.4 wt%) in the composition of nickel-zinc ferrite
Ni0.3Zn0.7Fe204 above the stoichiometry acts as a modifier and leads to a 3-fold increase in dielectric constant.
This is also due to the formation of the barrier mechanism of the Okazaki capacitance based on the structure of
semiconductor grains surrounded by dielectric layers, which occurs at the synthesis stage; - for the first time, the
content of alloying additives - calcium and titanium oxides - was determined, which increase the dielectric
constant of the studied ferrites by 50-70 %. This mechanism is ensured by the formation of a grain boundary layer
characterized by high dielectric constant and high electrical resistance (Okazaki capacitance mechanism); - for the
first time, based on the results of comprehensive computational and experimental studies, technologies for the
production of composite radio-absorbing materials based on the created nickel-zinc ferrite were developed. The
practical significance of the obtained results is as follows: the basic composition, alloying additives, and sintering
modes for obtaining nickel-zinc ferrite with high dielectric constant, which provide an increase in radiation
absorption in the frequency range from 10 MHz to 100 MHz, are proposed. It is shown that small additions of iron
oxide (above stoichiometry) in the composition of nickel-zinc ferrite increase their specific electrical resistance to
105-106 Ohm-m, ensuring a high level of radiation absorption in the studied frequency range. Composite ceramic
materials based on slavsonite matrix, characterized by increased strength and heat resistance, have been created.
A decrease in the effect of electromagnetic radiation in the frequency range of 10-100 MHz was established by an
average of 8.5 dB compared. Composite ceramic materials have been created based on ceramic masses for the
production of facing tiles while maintaining aesthetic characteristics, which provides a reduction in the intensity
of the electromagnetic field in the frequency range of 10-100 MHz by an average of 7.0 dB, which is sufficient for
leveling household unwanted electromagnetic radiation and provides effective protection of biological and
technical objects. The possibility of using the developed nickel-zinc ferrite as a radio-absorbing filler in polymer
compositions, which are highly relevant from the point of view of the development of masking materials, has been
established (the average level of electromagnetic radiation power reduction is 9.0 dB). The results of the research
have been implemented in the educational process of the Department of Ceramics, Refractories, Glass and
Enamels Technology of the National Technical University «Kharkiv Polytechnic Institute». Key words: nickel-zinc
ferrite, composite radio-absorbing materials, dielectric constant, electrodynamic properties, thermodynamic
parameters, solid phase reactions, subsolidus structure, technology, additives, surfactants, slavsonite crystal
phase, oxide powders, structure, strength.
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