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Pedepar:

1. MeTor0 po60TH 6yJ10 BU3HAYEHHS CTPYKTYPHHUX, MarHiTHUX Ta €JIEKTPOHHUX BJIACTUBOCTEN HAaHOBYIJIELIEBUX
marepiaJiiB, ix KOMIIO3UTIB Ta aHCaMO6JIiB KOMIJIEKCHUX MarHiTHUX HAHOYaCTUHOK. O6’€KTOM JaHOTO JOCIIiIKeHHS
OyJiu ByrJielieBi HAHOPO3MIipHi CTPYKTYpPY IPUPOLHBOTIO i IITYYHOTO [TOXOAKEHHSI, [TOJIiIMEPHI KOMIIO3UTH 3a ix
Y4aCTIO Ta KOMILJIEKCHI MarHiTHi HAHOCTPYKTYPY Ha OCHOBI MarHeTUTY i rafiosiHilo. OCHOBHUM METOLOM
IOCTimKeHb 6y10 06paHo EneKTpoHHUI napaMarHiTHUN pe3oHaHc. PesynbraTtu, oTpuMani metogom EINP,
IOTIOBHIOBAJIMCS AOCTiIKeHHIMH PamaHiBCcbKoro poscioBanHs cBitia, SEM /EDX Ta SlmepHOro MarHiTHOro
pe3oHaHcy. Briepiie BUOKpeMJIeHO BHECKM B [TapaMarHeTy3M LIYHTITY Bifl IIPOBigHOI (ByrJleleBi HAHOKJIACTEPH) Ta
IiesnekTpru4yHoi (ppakuii (kucHeBo-medinnTHI E'n0 neHTpy) myHriTy. BHECOK OCTaHHBOI paHillle NOB’s13yBaBCsl 3
IIPUCYTHICTIO MOJIEKYJI QyJiepeHa. BusiBieHo Kopessiiiio Mixk xapakrepuctukamu EITP 060x ¢pakiuiii, nos’si3any 3
npolecaMmy pesiakcalii HanpysxeHb Ha iHTepdericax SiO2 /HanoByrienp. [lokaszaHo, mo auHamika curHasnis EITP



dynepeny, QpysnepeHoBoi caxi i 4epHi, Ta iX mosiMepHUX KOMIIO3UTIB [10B’13aHA i3 B3a€MOJI€I0 MapaMarHiTHUX
IeeKTiB 3 MOJIEKYJIIPHUM KMCHEM, alcOp60BaHMM Ha I10BEPXHi ab0 B riopax 3pas3kiB. OCTaHHIN MOXe K
yuupoBaTu JliHito ETIP nedexTiB 3a paxyHOK JUII0JIb-AMAIIOJIbHOI B3aEMOZ, Tak i 3MEHIIYBATH iX KOHLIEHTpPALlilo,
[IepeBOJSYM YACTUHY Ne(eKTiB Y HellapaMarHiTHUM CTaH. BilkauyBaHHS 3pa3KiB lepepuBac L€l KaHajl B3aeMOJI i
pi3Ko 3MiHIOE IapaMarHiTHi XapaKTepUCTUKU. BusiBiieHO edeKT opieHTallii BiIbHO PO3TalIOBaHMX YaCTUHOK
Mikporpagirty y 30BHIIIHbOMY MarHiTHOMYy I0JIi, iHIyKOBaHUI CUJIbHUM JiamarHeTusmom rpadirty. BcraHoBieHo
edeKT CUIIbHOrO 306ibIlIeHHsI HEPE30HAHCHOTO MOTJIMHAHHS MIKPOXBUJIb B "CTUCAUX" 3pa3Kax MOPOIIKONOiGHOTO
TepMmoposmupeHoro rpadira (TPT) y mOpiBHSHHI 3 BiIbHO PO3TallOBAaHMMU, SIKA MTOSICHEHUH 3 YPaXyBaHHIM
inTepdepeHLiiHNX SBULL,. BussieHo, 1m0 B Kap6oHizoBaHux npu temneparypax THTT 02200 oC ByryeneBUx BOJIOKHAX
(BB) Vpan H-24, curnanu EITP o6yMoBJIeHi B OCHOBHOMY €JlIeKTpOoHaMmu NpoBigHocTi (EIT). 3anexxHo Bif,
CIiBBiJHOLIEHHS MIX TOBIIMHOIO 3pa3ka (HUTKU abo My4oK BB) Ta TOBLIMHOIO CKiH-11apy CIOCTEPEXKEHA
cumeTtpuyHa (hopmu JlopeHua) abo acumerpuyHa (popmu JlaiicoHa) JiHig criHOBOro pesoHaHcy. Po3paxoBaHO
xapakrepuctuku EIl Ta MO>KIMBUI BHECOK B IapamarHeTusm BB jiokasi3oBaHUX €JIEKTPOHIB. BUSIBJIEHO CcUIbHE
Hepe30oHaHCHE MiKpoxBuJIboBe norauHadHs (HMII) y 3paskax BB, o6ymoBiieHe ix HaliBIPOBiIHUKOBUMU
BJIACTUBOCTSIMU. [10Ka3aHO, 0 y [OJIMEPHUX KOMIIO3UTaX 3 BB BesmmunHo0 HMIT MOXXHA KEpyBaTH 3MiHOIO
KOHLeHTpauii BB, peasnizyioun Tum camum QyHKIIiIO €JIeKTPOMArHiTHOTO eKpaHyBaHHsI. Bu3HaueHo npupony Ta
BJIACTMBOCTI (PepOMarHiTHUX Ta cylepriapamarHiTHUX CUTHAJIIB Y KOMIIO3UTAX, SIK TaKUX, 1110 IIOB'SI3aHi 3
TEXHOJIOTI€I0 iX IPUrOTyBaHHS. BCTaHOBJIEHO, IO €JIEKTPOHHI BJIaCTUBOCTI 6i0MOP(HHUX BYTJIEL€BUX MATPULb
(BBM) 06yMOBJI€H] HasIBHICTIO BiJIbHUX €JIEKTPOHHUX CIIiHiB, "TICE€BIOBIIbHUX" CIIiHIB i3 XBOCTIB I'yCTUHHU CTaHiB
HWKYe 30HU IIPOBIAHOCTI, Ta JIOK/Ii30BaHUX CIIiHIB Ha 06ipBaHMX ByIJleLleBUX 3B'sI3Kax. BU3Hau€HO, 110 CTPYKTYpHA
IOCKOHaicTh Kepamiky SiC, OTpMaHOIO Ha OCHOBI bBM, CyTT€BO 3aJ1€KUTh Bif, TEMIIEPATYPH iMIIperHanii
KpeMHilo. EfeKTpOoHHi B1acCTUBOCTI 6i0KepaMiky BU3HAYAIOThCSl BMICTOM B Hill rpadiTonofi6bHux Knacrepis.
MeTonoMm CIIiHOBOTO pe30HaHCca BUBYEHO NPOoLiecH afcopobuii rasis Ha ByrjleleBill IoBepxHi. BukopucTtoBywouu
MOJIEKYJISIPHIM KUCEeHb SIK TeCTOBUIA IapaMarHiTHU ra3, BU3HA4€HO KiHEeTUYHI XapaKTePUCTUKU aJlCOPOLIiHO-
IecopbuiiHix nmpouecis ang N2, O2 ra H20 mosekys1. BctaHOBIEHO, 1[0 aHOMaJIbHA afcopOLiifiHa KiHETUKA CyMilli
raziB O2 i N2 o6ymoByeHa pi3HuULIEIO B ixX MBUAKOCTIX Audy3ii. BcTaHOBIEHO, 1O BYTis i3 MAXTHUX IIJIACTIB 3
BHCOKUM CTyII€eHEM BUKUIOHEOe31eYHOCTI BiipidHsieThCs NMifBuineHuM BMicToM FeOx HaHOKJIacTepiB Ta
apomarnyHux CH rpym, B SIKUX BOJ€Hb 3HAaXOIUTLCSI B aTOMAapHOMY CTaHi. BusiByieHa KopesisLisg Mk BMiCTOM 3aii3a
Ta KOHLIEHTpallielo TapaMarHiTHUX Je@eKTiB Mokasye, 10 TOMIlIKa 3aj1i3a € He TiJIbKU KaTali3aTOpOM YTBOPEHHS
MEeTaHy y Byriui, aje i pakTopom MifgBUILEHHS KOHIEHTpalii napamarHiTHux nedekris. Briepuie niis ancamo6Is
KOMILJIeKCHUX HaHO4YacTMHOK Fe304:Gd:B BuMipsHO SIK H10T0 3arajibHi MarHiTHi xapakTepuCTUKH, TaK i BHECKU
OKpeMUX KOMIIOHEHTIB, 30KpeMa rafioJliHilo. BusiBjieHa Ta onucaHa 3aje>xkHiCTbh xapaktepuctuk EIIP meTtaneBux

HaHo4acTuHOK (HY) Ag i Cu Big po3mipy HY.

2. The aim of the work was to determine the structural, magnetic and electronic properties of nanocarbon
materials, their composites and ensembles of complex magnetic nanoparticles. The object of this study was carbon
nanoscale structures of natural and artificial origin, polymer composites with their participation, and complex
magnetic nanostructures based on magnetite and gadolinium. Electron paramagnetic resonance was chosen as the
main research method. The results obtained by the EPR method were supplemented by Raman scattering,
SEM/EDX and Nuclear Magnetic Resonance studies. For the first time, contributions to the paramagnetism of
shungite from the conductive (carbon nanoclusters) and dielectric fraction (oxygen-deficient E'n centers) of
shungite were separated. The contribution of the latter was previously associated with the presence of fullerene
molecules. A correlation between the EPR characteristics of both fractions associated with stress relaxation
processes at the SiO2 /nanocarbon interfaces was revealed. It is shown that the dynamics of the EPR signals of
fullerene, fullerene carbon black and fullerene soot, and their polymer composites is related to the interaction of
paramagnetic defects with molecular oxygen adsorbed on the surface or in the pores of the samples. The latter can
both widen the EPR line of defects due to the dipole-dipole interaction and reduce their concentration,
transferring part of the defects to a non-paramagnetic state. Pumping the samples interrupts this interaction
channel and dramatically changes the paramagnetic characteristics. The effect of the orientation of freely located



micrographite particles in an external magnetic field, induced by the strong diamagnetism of graphite, was
revealed. The effect of a strong increase in non-resonant absorption of microwaves in "compressed” samples of
powdered thermally expanded graphite (TEG) in comparison with freely located ones was established, which is
explained by taking into account interference phenomena. It was found that in carbonized Ural H-24 carbon fibers
(CF) at temperatures THTT 02200 oC, EPR signals are caused mainly by conduction electrons (EC). Depending on the
ratio between the thickness of the sample (threads or a bundle of CFs) and the thickness of the skin layer, a
symmetric (Lorentz shape) or asymmetric (Dyson shape) spin resonance line is observed. The characteristics of the
EC and the possible contribution to the paramagnetism of the CF of localized electrons are calculated. A strong
non-resonant microwave absorption (NMR) was detected in the explosive samples due to their semiconducting
properties. It is shown that in polymer composites with explosives, the NMR value can be controlled by changing
the concentration of explosives, thus realizing the function of electromagnetic shielding. The nature and
properties of ferromagnetic and superparamagnetic signals in composites, as related to the technology of their
preparation, are determined. It was established that the electronic properties of biomorphic carbon matrices
(BCMs) are due to the presence of free electronic spins, "pseudo-free" spins from the tails of the density of states
below the conduction band, and localized spins on broken carbon bonds. It was determined that the structural
perfection of SiC ceramics, obtained on the basis of BCM, significantly depends on the silicon impregnation
temperature. The electronic properties of bioceramics are determined by the content of graphite-like clusters in
it. The processes of gas adsorption on the carbon surface were studied using the spin resonance method. Using
molecular oxygen as a test paramagnetic gas, the kinetic characteristics of adsorption-desorption processes for
N2, 02 and H20 molecules were determined. It was established that the anomalous adsorption kinetics of the
mixture of O2 and N2 gases is due to the difference in their diffusion rates. It was established that coal from mine
seams with a high degree of emission hazard is distinguished by an increased content of FeOx nanoclusters and
aromatic CH groups in which hydrogen is in the atomic state. The revealed correlation between the iron content
and the concentration of paramagnetic defects shows that the iron admixture is not only a catalyst for the
formation of methane in coal, but also a factor in increasing the concentration of paramagnetic defects. For the
first time, for the ensemble of Fe304:Gd:B complex nanoparticles, both its general magnetic characteristics and
the contributions of individual components, in particular gadolinium, were measured. The dependence of the EPR
characteristics of Ag and Cu metal nanoparticles (NPs) on the size of the NPs was revealed and described
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